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EDITORIAL COMMENT 
Broadcasting Hours 

Should They Be Continuous? 

F aROM time to time the question 
of broadcasting hours becomes 

topic for discussion, and 
opinions differ widely as to 

how many hours a day broadcasting 
should be " on tap." Some people 
are in favour of " continuous per- 
formance " which will provide for all 
B.B.C. stations to be on the air from 
early morning till late at night with 
no interruptions. On the other hand, 
there are those who consider that if 
we had only a few hours' broadcasting 
every day the programme organisers 
would have a chance of putting out 
the very best programmes possible, 
and that the public would, as a result, 
learn to treat broadcasting with more 
respect and value the entertainment 
provided. . 

There is much to be said in support 
of either of these two extreme views. 
We can well recollect that in the early 
days of broadcasting it was quite 
the custom to . make special efforts to 
arrange other commitments so as not 
to interfere with listening to some 
special items of the broadcast pro- 
gramme. From time to time we have 
recommended that the B.B.C. should 
make a greater effort to announce, 
in advance, important broadcasts which 
they are arranging. The very fact 
that broadcasting can be listened to 
at almost any time tends to make the 
listener indifferent, whereas strictly 
limited hours of broadcasting might 
do much to encourage more regular 
listening and would also facilitate a 
raising of the general standard of the 
programmes. To fill every hour of 
the day with a variety of transmissions, 
all up to a high standard, would be a 
task probably beyond the reach of 
fulfilment, even if talent and money 
were far more plentiful than at present. 

The experiment might be tried by 
the arrangement, say, once a week, of 
a couple of hours' transmission which 
the B.B.C. would announce as their 
best effort. 

Interference 
Procrastination Must End 

N spite of the urgent need for 
control over electrical interference 
and the very widespread public 
concern at the rapid increase of 

this nuisance, certain electrical as- 
sociations seem to be unwilling to 
show real enthusiasm to co- operate. 
Probably it is felt by the officials of 
these organisations that any compulsory 
modifications to electrical equipment 
offered for sale will prove an embarrass- 
ment to the electrical manufacturer, 
and that consequently the longer any 
compulsion in this direction can be 
delayed the better it will be for their 
membership. 

This is surely a very short -sighted 
view to adopt.. It is inconceivable 
that electrical interference can be 
permitted to continue indefinitely, when 
almost every member of the public is 
interested in wireless reception and 
suffers, to a greater or lesser degree, 
from the effects of electrical distur- 
bances. Facing the fact, therefore, that 
interference has got to be stopped, or 
at least curtailed in the future, it is 

far better that remedies should be 
found at once. The longer this is delayed 
the more expensive it is going to be 
for the electrical industry as a whole. 

General co- operation on the part of 
the organisations representing the 
electrical industry would pave the 
way for immediate action to the 
benefit of everyone concerned, and it 
would especially remove prejudice 
against electrical apparatus which is 
at present growing because of the 
nuisance of interference. 
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An early type of 
Berliner gramo- 

phone. 

T is a far cry from a wavy line in- 
scribed by a hog's bristle on a lamp - 
blackened sheet of paper to the 
modern radio -gramophone. The for- 

mer was the first recording of the human 
voice -the latter, as we all know, is the 
latest form of reproducer. In 1857 a 
French printer, Leon Scott, conceived the 
idea that he might be able to fix a sound 
wave upon paper. He wrapped round a 
drum a sheet of paper smeared with lamp- 
black ; to a stretched goldbeater's skin he 
attached by sealing -wax a hog's bristle 
which rested on the surface of the paper. 
In front of the crude diaphragm he 
mounted a horn. Scott found that when 
he rotated the drum and spoke into the 
horn a wavy line was traced in the lamp- 
black and surface of the paper. He noted 
that if he did not speak the line was 
straight. He also discovered that repeti- 
tions of the same sound gave the same 
tracings. Scott called the tracings in the 
blackened paper the " Phonautograph," 
and deposited with the Academy of 
Sciences in Paris an article entitled the 
" Principles of Phonautography." 

Although in this treatise he expressed 
the hope that it would be possible to re- 
cord and subsequently reproduce sound, he 
did not specify any methods by which this 
might be brought about. The crude trac- 
ings made by this French printer were, in 
fact, the first lateral recordings of the 
human voice, upon which the gramophone 
is based. 

The Phonograph 

Another Frenchman, Charles Cros, de- 
posited a treatise with the Academy of 
Sciences eighteen years later, entitled 
" The Process of Recording and Repro- 
ducing Audible Phenomena." Although 
he did not demonstrate his invention prac- 
tically, he described the principles upon 
which the " Phonograph " was subse- 
quently founded. 

The scene of the development of the 
talking machine then passed to America, 
where, in July, 1877, Edison first recorded 
his voice by embossing a paraffin paper 
wrapped round a drum. In August he 
drew a sketch of his first " Phonograph," 

Wireless World, February 3rd, 1933. 

Evolution of tite 
Gramophone 

From the Early Talking Machine to the 
Modern Radiogram 

By RICHARD ARBIB 
(The Gramophone Company) 

TO -DAY the gramophone has 
become such a normal adjunct to 

civilised existence that the public may 
be forgiven for accepting it without 
considering the slow and laborious 
process which has led to its 
ultimate development in the modern 
highly complex radio - gramophone. 
Eighty years have now elapsed since 
its fundamental principles were first 

made the subject of experiment. 

which was made to his specification by a 
mechanic, Krusei, for eighteen dollars. 
This machine is now in the South Kensing- 
ton Museum. In this instrument a cylin- 
der is mounted in the centre of a threaded 
spindle, . which passes through two up- 
rights fixed to a wooden base. The male 
thread of the spindle passes through a 
female thread in one of the uprights, and 
to the end of the spindle is attached a 
small handle. On one side of the cylin- 
der is mounted a ferrotype plate, in the 
centre of which is a sharp steel needle. 

This diaphragm was intended for re- 
cording ; on the other side of the cylinder 
was mounted a paper diaphragm, to the 
centre of which was fixed a rounded pin. 
Both these crude forms of needles were 
adjustable by springs to make contact with 
the cylinder. A sheet of tinfoil was 
wrapped round the cylinder, and the 
sounds of the voice indented thereon. 
Although Edison's " Phonograph " excited 
considerable interest in its early days, it 
did not become a commercial success, for 
its sponsors did not appreciate its enter- 
tainment value, and only exploited it as 
an adjunct to business, to replace, for in- 
stance, stenographers. The indenting of 
the tinfoil introduced distortion into the 
voice, and for fifteen years the " Phono- 
graph " was only regarded as a scientific 
toy. 

The Graphophone 

Other inventors were now striving to 
produce a better machine, and in 1885 
the " Graphophone " was patented by 
C. M. Bell and C. C. Tainter, of telephone 
fame. Their instrument was very similar 
to Edison's, but the difference between 

their records and those of Edison's was 
that, whereas Edison's were indented by 
an up- and -down line, the " Grapho- 
phones " were cut by an up- and -down line. 
Both the " Phonograph " and the 
" Graphophone " cylinder records em- 
ployed " hill and dale " recording, the 
track being of uneven depth. 

Two years later The American Grapho- 
phone Company (later The Columbia 
Graphophone Company) was formed to 
market machines and wax cylinder records 
made under Bell and Tainter patents. 
These inventors had, in the previous year, 
filed an application for the use of wax 
and a sapphire point as the material and 
instrument for cutting a record. Litiga- 
tion between Bell and Tainter and Edison 
followed, culminating in a working agree- 
ment between the two parties. 

Other talking machines began to make 
their appearance, and in 1892 Charles 
Stroh demonstrated in London the first 
port able " Phonograph." On this 

machine, the original 
of which is in the 
H.M.V. Museum at 
Hayes, disc records 
were used, although 

The Auxetophone with auxiliary blower to 
give increased output. 

they were indented by a sapphire point. 
No inventor, up to this time, had realised 
that it was necessary to discover the 
method by which many duplicates could 
be made of an original recording. 
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The Evolution of the Gramophone 
On November 12th, 1887, Emile Ber- 

liner, a German subject, who had emi- 
grated to America at an early age, filed 
his first patent for the " Gramophone." 
He had, after inspecting a model of the 
Leon Scott " Phonautograph " at a local 
museum, become convinced that the future 
of the talking machine rested in a lateral - 
cut record ; that is, one in 
which the sound waves were 
traced in a wave -form of even 
depth on a surface instead of 
being indented in the surface. 

He also decided that it was 
necessary to discover a method 
by which thousands of dupli- 
cates could be made from one 
matrix. Berliner's 
first records were 
made by covering a 
small paper- covered 
cylinder with 'soot 
from a lamp. After 
the voice had been 
recorded thereon he 
fixed the tracings 
by pouring on a 
shellac solution. He cut the paper tube 
into strips and arranged for a photo- 
engraver to etch the tracings into a piece 
of flat zinc. He then considered his first 
crude gramophone in order that he might 
test his theory that the human voice could 
be reproduced through a lateral -cut record. 
He took a telephone receiver, and, after 
sawing offthe front, he affixed to the dia- 
phragm a stylus, at the end of which was 
attached a steel pin. By moving the point 
of the pin over the photo -engraved lines 
on the zinc by hand he was able to repro- 
duce snatches of his own voice from the 
flat piece of zinc. 

Berliner then proceeded to construct a 
gramophone with a turntable similar to 
those with which we are so familiar. This 
machine was hand- driven, but had a fly- 

wheel which assisted in obtaining constant 
speed. By means of a round glass plate, 
blackened over by smoke, a fiat, circular 
record was made, and by a photo- engrav- 
ing process the first flat disc record suitable 
for reproduction came into existence. 
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beeswax. After the lateral tracings had 
been made from that, the record was 
placed in an acid bath and the sound trac- 
ings etched. The matrix was then made 
by a copper deposition, and the first re- 
cords pressed in celluloid. Subsequently, 
records were made in vulcanised rubber, 

and eventually in 
a shellac composi- 
tion. 

Master Records 

It was at this time that Berliner dis- 
covered that the grooves of the record 
itself were sufficient to take the sound -box 
across the disc. He included this obser- 
vation in his patent, and for many years 
it was a master patent of the " Gramo- 
phone." The inventors of the " Phono- 
graph " and " Graphophone " had used 
screw mechanisms to take the needle across 
the record. 

Although Berliner realised that it would 
be simple to make a matrix by recording 
in wax and then depositing it in an electro- 
lytic bath and growing a copper negative, 
he was prevented from carrying out his 
theory by the fact that Bell and Tainter 
had already patented the methods for re- 
cording on a wax surface. Up to 1901 
Berliner's master records were made by 
covering zinc discs with a composition of 

Marketed in 1924 -a gramophone 
embodying the 
Lumiere dia- 

phragm. 

First Motor and 
New Sound -box 

In 1897 Berliner's 
chief inventive 
work in connection 
with the gramo- 
phone liad been ac- 
complished, and its 
rapid development 
as a commercial 
instrument then 
passed into t h e 
hands of two of his 
colleagues. A year 
previously, Alfred 
Clark, w h o had 
originally worked 
with Edison, but, 
realising the im- 
mense superiority 

of the lateral -cut record, had transferred 
his activities to Berliner, had taken out a 
patent for the use of a governor in con- 
junction with the hand- driven gramo- 
phone. 

Berliner and Clark realised that it was 
necessary to incorporate a suitable spring 
motor before the gramophone would 
become a commercial success for home 
entertainment, and Clark therefore set 
forth to find a machinist who could pro - 
duce a suitable motor. Spring motors 
had been fitted to the early phonographs, 

but none of them had been satisfactory 
owing to excessive noise and uneven run- 
ning. His first visit was to the workshop 
of Eldridge R. Johnson, a machinist, in 
Camden, New Jersey. 

After a few weeks' experimenting, 
Johnson produced a satisfactory sample 
motor, and then made supplies for all the 
early Berliner gramophones. Alfred Clark 
had by this time realised that the first 
Berliner sound -box was very unsatisfac- 
tory ; the stylus bar was clamped across 
the face of the box, and was held so rigidly 
that after a few playings a record was 
completely worn out. Despite the great 
improvements in record matrix making 
and record pressing (due principally to 
the substitution of shellac composition 
pressing material for vulcanised rubber), 
the inefficiency of this sound -box did not 
enable the best results to be obtained from 
the improved records. Clark realised that 
a much lighter and freer stylus bar was 
necessary, and worked out an experi- 
mental model. He then handed this to 
Johnson, who perfected it in order that 
commercial models could be produced. 

Wax for Recording 

Clark- Johnson sound -boxes were intro- 
duced on the Berliner gramophones in 
1897, and remained as standard until 1902 
when a modified box was introduced to 
cope with the further improved records 
owing to the adoption of wax as a record- 
ing material. It is interesting to note 
that the development of these two sound - 
boxes was due to improvements in 
records. In fact, throughout the history 
of the gramophone, the development in 
instruments has followed the improve- 
ments in recording. 

The Clark- Johnson sound -box is prob- 
ably the most familiar in the world, for 
it was the one fitted to the small gramo- 
phone in the famous " His Master's 
Voice " picture. The incorporation of the 
spring motor and the introduction of the 
Clark -Johnson sound -box were responsible 
for the rapid hold that the gramophone 
gained on the public between 1897 and 
1903. It is also interesting to note that 
these two colleagues of Berliner's, John- 

son and Clark, were to become 
the founders of the two largest 
gramophone companies in the 
world. In the first year of the 
twentieth century the Victor Talk- 
ing Machine Company wag formed 
in Camden in order that Berliner 
patents _ and the Johnson im- 
provements of these patents could 
be combined in one corporation. 
Eldridge R. Johnson became its 
president, and remained so up to 
1926. 

In 1909 Alfred Clark became 
managing director of The Gramo- 
phone Company in London, and 
is now chairman of the great 
merger company, Electric and 
Musical Industries, combining 

the interests of " His Master's Voice," 
Columbia, Marconiphone, Parlophone, and 
Regal -Zonophone. 

An early radio -gramophone 
produced by the H.M.V. re- 
search laboratories at Hayes 

in 1923. 
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The Evolution of the Gramophons- 
By 19o2 the Bell and Tainter patents 

for sound recording had expired, and 
lateral disc recording on wax then became 
universally used in place of the old etch- 
ing in zinc method. Great artists, such 
as Caruso, Melba, and Patti began to re- 
cord for the gramophone, and thus the 
talking machine became to be appreciated 
as an instrument of entertainment. On 
the record side there was no great step 
forward between the years of 1902 and 
1925, with the exception of the introduc- 
tion of a practically non -scratch record by 
the Columbia Graphophone Company in 
1922. 

Early Public Address Gramophones 

The quality of reproduction from the 
gramophones likewise did not meet with 
any great improvements. In 1903 the 
first instrument to incorporate a tone arm 
was placed on the market, and by 1905 
two types of gramophones were evolved 
for playing music to large crowds of 
people. The first, the " Triplephone," re- 
quired a great deal of skill for satisfactory 
operation. Three turntables were mounted 
on top of one another and driven by a 
single motor, a separate horn and sound - 
box was played from each record, and 
it was naturally necessary to ensure that 
the needles were placed on the same 
copies of the records in exactly the same 
place. 

A very much more expensive machine, 

WArralle Wopild 

had been external, but manufacturers 
then realised that, however beautiful they 
might make the cabinets, the horns could 
not fail to he other than ugly in the home. 
Internal horn machines then made their 
appearance, and, although they increased 
the popularity of the gramophone com- 
mercially, it cannot be said that their re- 
production was as good as their predeces- 
sors. The horns had to be limited in size 
and bent to fit into the cabinets. There 
was, in fact, little improvement in quality 
of reproduction be- 
tween the years 
1906 and 1924. To 
make the gramo- 
phone even more 
attractive, attention 
was directed to 
automatic record 
changing, and iii 
192o the first ex- 
perimental design 
was produced at 
the H.M.V. works 
at Hayes. Eldridge 
R. Johnson, whilst 
on a visit to Eng- 
land from America, 
had conceived the 
idea of the auto- 
matic gramophone, 
and made sketches of the instrument. On 
arrival at Hayes they were handed over 
to a mechanic named Tompsett, who, in 
a fortnight, had produced a working 
mmchl. Five records were mounted on 

top of one another on a 
turntable and rejected 
after playing. The instru- 
ment was driven by a 
spring motor. The direc- 
tors of the company did 
not think the time was 
ripe for an instrument of 
this kind, but between the 
years 192o and 1927, when 
the first automatic gramo- 
phone was introduced to 
the public by H.M.V., 
twelve different experi- 
mental models had been 
produced at Hayes. 

At the same time experi- 
ments were taking place ,in 
the development of a large - 
diaphragm gramophone. 
Before the War the Pathé 
Company in France had 
introduced a gramophone 
in which their " hill -and- 
dale " disc records were 
played upside down by a 
needle attached to the 
centre of a paper cone. 
The Gramophone Com- 

pany acquired the patents for a pleated 
diaphragm reproducer from a French ex- 
perimenter, Lumiere, and after four years' 
experiment at Hayes the first Lnmicre 
gramophone was marketed in 1924. A 
special paper diaphragm was pressed, 
folded, and then dipped into an acetate 
solution. The diaphragm was mounted 
upright at right angles to the record, and 
was supported by a ring which was car- 

FEBRUARY 3rd, 1933. 

ried by an arm across the face of the disc, 
a needle was fixed in a stylus which was 
connected by a long wooden bar through 
a bell -crank lever fastened to the centre of 
the diaphragm. The reproduction from 
this machine was a relief from the rather 
hollow horn quality the public had been 
accustomed to up to then. 

By 1923 the first experimental single - 
dial combined wireless and gramophone 
had been produced in the Research 
Laboratories at Hayes. B. Mittell, who 

H.M.V. automatic record changer with record turning -over device. 
This model has not been placed on the market. 

Produced at 
experimental 

Hayes in 192o and believed 
automatic record changer. 

could be handled. 

the "Auxetophone," enjoyed consider- 
able popularity for some years. In this 
instrument a small air valve replaced the 
mica -diaphragm in the sound -box. An 
electric motor actuated bellows which 
pumped air past the valve at a pressure 
of 2 lb. per square inch. The sound from 
the record was, in point of fact, blown 
out of the horn by compressed air. 

Up to 1911 the horns of gramophones 

to be the first 
Five records 

had recently joined the company, had 
taken charge of electrical research. After 
months of experiment he evolved a method 
of cam control which adjusted the capa- 
city of a single condenser and Simriltane- 
ously carried the reaction coupling. Many 
instruments in the United States and other 
countries used this patent. This early, 
radio -gramophone was not produced com- 
mercially, for within a few months the 
possibilities of recording by an electrical 
process vas engaging the whole attention 
of the Research Departments of the large 
gramophone companies. In July, 1925, 
the first electrically recorded records were 
issued in England by " His Master's 
Voice." Once again an improved method 
of recording demonstrated how inefficient 
were the reproducing instruments. 

Matched Impedances 

By the end of the year the new gramo- 
phones embodying long horns and the par- 
tial use of matched impedance were placed 
on the market. Up to this time the con- 
struction of horns and sound -boxes had 
been by trial -and -error methods. In the 
Bell Laboratories in America two en- 
gineers, Maxfield and Harrison, had 
turned their attention to the scientific pro- 
duction of logarithmic horns used in con- 
nection with scientifically produced sound - 
boxes. The new " His Master's Voice " 
machines were a development of these ex- 
perimenters' researches. Two years later 
these models were replaced by ones in 
which the principles of " matched imped- 
ance " were applied throughout from the 
stylus bar of the sound -box to the mouth 
of the horn. An unobstructed pathway 
for the sound waves from the tip of the 
needle to the outer opening of the horn 
was obtained. The sound -box was 
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The Evolution of the Gramophone - 
matched to the tone arm, and the compo- 
nents were matched to each other, and 
there was no reflection of the sound waves 
during their passage through the gramo- 
phone. 

In these machines all -metal sound -boxes 
were employed in which specially con- 
structed aluminium diaphragms reduced 
edged stiffness, and enabled a large area 
of the diaphragm to vibrate evenly. This 
gave improved reproduction of the bass 
notes, and the flexibility of the stylus bar 
reduced record wear by enabling the needle 
to track the larger sound waves of the 
electrically recorded records. By a clever 
method of folding, a truly exponential horn 
of six and a half feet in length was fixed 
in an ordinary cabinet gramophone. This 
type of tone chamber was called the " Re- 
Entrant." At the same time the Columbia 
Graphophone Company had commenced to 
market gramophones in which bifurcated 
horns were used in conjunction with new 
sound -boxes. 

Meanwhile, experiments had taken place 
in the electrical reproduction of records, 
and, although experimental pick -ups had 
been produced at Hayes as early as 1923, 
the first electrical reproducer to bear the 
H.M.V. trade -mark did riot make its ap- 
pearance until 1927. A year previously the 
Brunswick Company had begun to market 
the " Panatrope," the first commercial 
machine to utilise an electrical pick -up, 
amplifier, and loud speaker for reproducing 
records. 

Freak Machines 

The " boom " years of the gramophone, 
1927 -1928, led to numerous companies 
being floated for exploiting some extra- 
ordinary machines. In many cases only 
experimental models were produced, and 
all the companies had short lives. An auto- 
matic gramophone which played records 
vertically, a portable gramophone which 
went back to the old cone diaphragm 
method of reproduction, and records which 
reverted to the original celluloid base, were 
a few of the products for which company 
directors prophesied abundant sales. Most 
of us will be familiar with the progress 
during the last four years ; the combined 
instrument - the radio -gramophone - is 
now made by many manufacturers, and 
has established itself as an instrument of 
very wide appeal both for the home and 
for general entertainment. purposes. 

Automatic record changers have been 
simplified, and now occupy little more 
space in the cabinet than the ordinary elec- 
tric motor. In view of the frequent cry 
for a changer that will turn records over, 
it is interesting to note that an experi- 
mental model was demonstrated before the 
Royal Society of Arts in March, 1931. This 
instrument, produced in the H.M.V. Re- 
search Laboratories, can be set to play 
twelve records, ten- or twelve -inch mixed, 
in succession. By pressing a button on a 
remote volume control, either one side only 
or both sides can be played at will. It 
should be emphasised that the machine is 
unlikely to be produced commercially, as 

aiic m .. -. . 
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the cost of production is hardly justi- 
fied. Compact automatic mechanisms can 
now be produced so cheaply for playing 
complete works which are specially 
pressed for use on automatic machines. 
Progress in the developmei4 of the radio - 
gramophone is unlikely to be so rapid in 
the future as it has been during the last 
five years. Excellent reproduction with 
satisfactory operation can now be obtained 
for a comparatively small sum. 

In a short article of this nature it has 
only been possible to sketch briefly 
the development of the gramophone. 

83 

Readers who are anxious to learn more of 
the interesting history and development 
of the talking machiné are referred to the 
following publications, some of which may 
be out of print : -` ̀ Modern Gramophones 
and Electrical Reproducers," by P. Wilson 
and G. M. Webb " The Romance of the 
Gramophone," by T. Lindsay Buick ; 

" Emile Berliner," by F. W. Wile ; " The 
Reproduction of Sound," by Henry Sey- 
mour ; and Cantor Lecture delivered by 
A. G. D. West before the Royal Society of 
Arts on the " Recording and Reproducing 
of Sound." 
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(2) Sorting the cores into categories 
according to their magnetic pro- 

parties. 
U 
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_ (4) Inserting the two halves of the El 
Ferrocart core. (1) The Ferrocart discs are sawn into two parts. CI 

[] (3) 'Winding the coils on removable formers; adjacent turns are secured by adhesive. 
(5) Matching by variation of the air gap (see inset). 
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THESE photographs, from our Berlin correspondent, show various stages in, the manufacture of 
the new high- efficiency tuning coils wound on iron -powder formers, and disclose the secret 

of how the Ferrocart core is placed inside the windinó a problem akin to that of the apple 
and the dumpling. The initial sorting of cores into categories is necessary because individual 
specimens vary slightly in their magnetic properties. Each category requires a slightly different 
nUmber of turns of wire for a given inductance value. Instead of winding the coil directly, on 
the core, it is first wound on a mandrel, or removable former, and the two sections of the Ferro - 
cart disc are then inserted. 

The critical operation of inductance matching is carried out with the help of oscillators and a 
means for making fine air-gap adjustments by rocking one section of the coil. Finally, the 
sections are secured by filling up the gap with a sealing compound. 

L! 
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Pick -up 
Gramophone Reproduction 

THE electrical reproduction of 
gramophone records offers such 
striking advantages over purely 
mechanical methods that it is not 

surprising to find it becoming more and 
more generally employed where high - 
quality reproduction is required. Any 
wireless receiver capable of giving good 
quality at a reasonably large volume can 
readily be modified for the electrical re- 
production of records. Apart from the 
motor and turntable, which will often be 
available from an existing mechanical 
gramophone, the only essential compo- 
nents are a pick -up and a volume control 
potentiometer. Since most present -day 
sets include a detector valve transformer 
coupled to the output pentode or triode, 
and these will provide sufficient amplifica- 
tion for any normal type pick -up, it is 
necessary only to connect the extra com- 
ponents to the input of the detector valve. 

In the case of a battery receiver the con- 
nections are simplicity itself, and are illus- 
trated both diagrammatically and pic- 
torially in Fig. I. The potentiometer R is 
provided for the volume control, and it 
can with advantage be of the specially 
graded type, so that the changes of volume 
are even throughout the range. The 
straight -line type, however, is quite as satis- 
factory electrically, but it is not so pleasing 
in its operation. The really important 
point is the value selected 
for its total resistance, since 
it can have a marked effect 
upon the quality of repro- 
duction. ' If the resistance 
be less than a certain value, 
which depends upon the 
type of pick -up, the higher 
musical frequencies will be 
greatly attenuated, and it is 
wise, therefore, to adhere 
to the pick -up makers' 
recommendations in this 
respect. 

It is possible, however, to 
turn this effect to useful account, for it 
often happens that the high notes are un- 
duly strong -particularly in cases where 
the output valve is a pentode. By using 
a volume control of lower resistance than 
usual, or, alternatively, by shunting the 
pick -up by a variable resistance as shown 
in Fig. 2, the high- frequency response can 
be reduced to the desired degree. In the 
majority of cases, therefore, some experi- 
menting with different resistance values 
will be well repaid. 

Wireless World, February 3rd, 1933. 

Circuits 
from the Radio Receiver 

By W. T. COCKING 

is a flow of grid current until the grid is 
at least I volt negative with respect to its 
cathode, whereas with battery valves grid 
current ceases at about zero bias. In 
general, however, it is desirable to employ 
automatic bias in a mains set, and the 
circuit of Fig. 3 should then be used. The 
bias resistance can be given value of 
1,000 ohms, since 
this value covers 
all normal type de- 
tector valves, such 
as the M.H.4, 
M.H.L.4, AC /HL, 
354v., 165v., and 
4IMHL. 

The results ob- 
tainable with these 
simple circuit ar- 
rangements repre- 
sent a considerable 
improvement upon 
the usual mechanical reproduction, but a 
closer acquaintanceship with the apparatus 
reveals that there is something lacking, 
and the quality rarely comes up to the 
standard set by broadcasting. The usual 
defects are -needle scratch, hard quality, 
and rattling, and of these the latter is 
often the most annoying. 

a 

frequencies it is due to the needle being 
unable to follow the groove of the record, 
showing poor pick -up design. Increasing 
the weight of the pick -up will help. 

The general type of rattle, however, is 
at a high frequency, and it is due largely 
to radiation from the needle and its holder. 
By the very nature of the pick -up these 
must vibrate in accordance with the dic- 
tates of the recording, and they will con- 
sequently act upon the air and set up 

vibrations in it. At 
1 o w frequencies 
they can move an 
insufficient quan- 
tity of air for the 
sound to be audible, 
but this is far from 
being the case at 
high frequencies. 
Musical notes in the 
neighbourhood of 
the natural reson- 
ance frequency of 
the needle and its 

holder are most strongly reproduced by 
this direct means, and it is a common 
experience that, with the amplifier 
switched off, the recording can be fol- 
lowed by the direct radiation from the 
pick -up. 

When 
volume 

NEARLY every receiver is cap- 
able of giving good reproduction 

. when a gramophone pick -up is con- 
nected. It is, however, important to 
consider the value of the volume con- 
trol resistance which, i f incorrect, may 
affect the frequency response. A 
needle scratch filter and resonance 
eliminator are also given consideration 

in this article. 

T - 

the amplifier is working and the 
level is high, this radiation is 

drowned, and may be of no im- 
portance. In cases where only 
moderate volume is required, 
however -and these are the 
most common -both the direct 
radiation and the output of the 
loud speaker can be heard, and 
they interfere with one another 

to produce a distress -, 

Fig. x.-The ease with which 
a gramophone pick -up can be 
fitted to abattery set is depicted 
in these illustrations. The 
switch S is not essential, but it 
saves disconnecting wires 
when radio reception is re- 

quired. 

Automatic Bias 

In a battery set it will suffice if the bias 
battery has a potential of 1.5 volts, but in 
the case of a mains set, to which the same 
connections are applicable, 3 volts bias 
should be used. This, of course, is due to 
the fact that with most mains valves there 

TO 
DETECTOR 

GRID 

(Via Swéích) 

11 is, of course, assumed that the ampli- 
fier itself is free from blame, for this is a 
trouble which cannot be taken into account 
in this present article. If the performance 
is satisfactory on radio, however, and the 
gramophone connections are correctly 
made, it is usually safe to regard the, 
amplifier as above suspicion. The rattle 
which is so common is due to the purely 
mechanical chatter of the pick -up, and it 
may be of two kinds. If it occurs at low 

ing rattling. effect. 
There is one cure, and 
one only : the pick -up 
must be enclosed in a 
sound -proof cabinet. 
A simple lid cover- 
ing the playing -desk 
affords an appreciable 
reduction in the noise, 
but to obtain complete 
freedom it is usually 
essential for the lid to 
be thoroughly packed 
with felt. 

We come now to the 
second source of 

trouble harsh reproduction. This is 
usually due to the high- frequencey reson- 
ance of the pick -up, which accentuates 
unduly those frequencies in the neighbour- 
hood of 3,50o cycles. The harshness may 
be reduced by the simple expedient of 
lowering the general high -frequency re- 
sponse, either by shunting the pick -up by 
a low -value resistance or by fitting one of 
the standard type scratch filters. At best, 
however, these remedies are only partial, 
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Pick -up Circuits - 
for if the resonance be sufficiently reduced 
the really high fregtïencies are obliterated 
altogether. A better method is to fit a 
tuned acceptor circuit to the pick-up,- so 
that only those frequencies close to the 
resonance are reduced, and both lower and 
higher frequencies are left untouched. 

Needle scratch is the next point of im- 
portance. It is undoubtedly of high fre- 
quency in its origin, and the usual method 

of eliminating it is 
to fit a low -pass 
filter to prevent all 
frequencies above a 
certain limit from 
being reproduced. 
The difficulty comes 
in deciding where 
this upper limit 
shall be. The fre- 
quencies recorded 
extend up to some 
5,000 cycles, but if 
we reproduce these 
fully, and cut - off 
only at a higher 

frequency, most of the scratch will still 
remain. On the other hand, if we cut out 
most of the scratch we shall also remove 
most of the frequencies above about 3,000 
cycles. As a result, the usual scratch 
filter is a compromise, and a reduced 
response is obtained above about 2,50o 
cycles and some scratch is allowed to 
remain. 

Fig. 2. -A variable 
resistance may be 
connected in parallel 
with the pick -up if 
the reproduction is 

too high- pitched. 

Pick -up Resonance 
It was recently pointed out in this 

journal,' however, that the greater portion 
of the scratch is caused by the high -fre- 
quency resonance of the pick -up, and that 
if this resonance could be removed the 
majority of the scratch would also vanish. 
We thus come back to the tuned acceptor 
circuit mentioned above, and practical tests 
show that this is capable not only of 
removing the harshness due to the high - 
frequency resonance, but the major portion 
of the needle scratch. 

The arrangement is very simple, and is 
illustrated in Fig. 4 ; apart from the usual 
volume control potentiometer, the only 
components needed are a choke, a con- 

Fig. 3. -The connections for automatic bias 
in a mains set are shown here. The resis- 
tance in the cathode lead can be r,000 ohms, 
and a I mfd. shunt condenser is sufficient. 

denser, a fixed resistance, and a variable 
resistance. For a high -resistance pick -up, 

r " Pick -up Resonance and Needle Scratch," by 
A. W. Stewart, The' Wireless World, Dec. 16th, 1932. 

WIlpallego Waal 
such as the Marconiphone, the fixed resist- 
ance can have a value of 25,000 ohms and 
the variable resistance a maximum value 
of some ioo,òoo ohms. The condenser C 
should, theoretically, be variable, so that 
the circuit may be tuned to the exact 
resonance frequency of the pick -up, but 
in many practical cases it is sufficient to 
employ a fixed capacity of o.00i mfd. The 
choke L should have an inductance of 2H., 
and a suitable component would be the 
Varley 3H. tapped choke. 

The variable resistance should be ad- 
justed to the point at which needle scratch 
practically vanishes, and the tone of the 
reproduction will then be appreciably 
lowered, due to the removal of the reson- 
ance. There should be no evidence that 
really high frequencies are missing, how- 

85 

a half -tone steel needle may prove the 
best. Fibre needles should never be em- 
ployed in ordinary circumstances, since 
most types are incapable of reproducing 
the really high frequencies, and they wear 
so rapidly that the quality at the end of a 
record is noticeably poorer than at the 
commencement. Where the high -fre- 
quency response is excessive, of course, 
fibre needles may, by virtue of their high - 
frequency attenuation, give an improved 
result ; the correct course, however, is to 
redesign the apparatus so that a steel 
needle gives the correct reproduction. 

CLUB NEWS 
Making Moving -coil Loud Speakers 

MR. R. E. FABIAN, late " Phyvenno," of 
the Newcastle Evening World, recently 

gave an interesting lecture- demonstration 
before the Newcastle Radio Society on the con- 
struction of a moving -coil speaker. Mr. 
Fabian was representing his firm, Whiteley 
Electrical Radio Co., Ltd. We understand 
that .he would be pleased to give a lecture or 
demonstration to any Radio Society. His 
address is 5, Egremont Drive , Sheriff Hill, 
Gateshead. 

The Hon. Secretary of the Newcastle Radio . 

Fig. 4. -The connections for a 
simple scratch and resonance 
eliminator are shown diagram- 
matically and pictorially in 
these diagrams. The arrange- 
ment is unusually effective, 
and prevents hard reproduction. 
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ever. The values given above are, of 
course, suitable only for a high- impedance 
pick -up, and if a low- impedance type, 
such as the B.T.H., be employed, it is sug- 
gested that the fixed resistance be given a 
value of 2,50o ohms and that the variable 
resistance have a maximum value of some 
20,000 ohms only. The choke inductance 
should also be reduced, and about o.5H., 
with a capacity of 0.004 mfd., would prob- 
ably be satisfactory. 

By the careful application of this prin- 
ciple a vast improvement to the reproduc- 
tion can often be made. It will be realised, 
however, that much depends on the pick- 
up, and the closer this approximates to 
perfection the smaller will be the improve- 
ment found on fitting the circuit. 

The question of a suitable choice of 
needle is another factor of considerable 
importance. If an automatic record 
changer be used there is really no alter- 
native to the Tungstyle type, and, in 
general, a. loud -tone steel or Tungstyle 
needle will be found the best from the 
point of view of quality. Where 'trouble 
from pick -up chatter is present, however, 

`. 

Society is Mr. W. Pope' 9, Kimberley Gardens, 
Jesmond, Newcastle -on -Tyne. 

Mains Transformers 
a recent meeting of the Catford and Dis- 

trict trict Radio and Television Society Mr. 
F. G. Sawyer, of Messrs. Partridge, Wilson and 
Co., lectured on " Mains Transformers and 
Power Smoothing Chokes." Demonstrations 
and a lantern slide display added much interest. 

Hon. Secretary: Mr. Il. \V. Floyd, 38, Como 
Road, Forest Hill, London, S.E.23. 

Coming Shortly 
AHIGHLY attractive programme will fill the 

spring session of the Southall Radio 
Society. Coming items include demonstrations 
of cathode ray, short -wave sets, television and 
loud speakers. On February 21st members 
will debate " That pentode valves have more 
favourable characteristics than a triode for 
modern set design." 

Hon. Secretary: Mr. H. C. Rayner, 114, 
North Road, Southall. 

For Battersea Amateurs 
R. F. G. SAWYER, of Messrs. Partridge, 

Wilson and Company, recently lectured 
on " Mains Transformers and Power Chokes " 
to the Battersea and District \\Tireless Society. 

Full particulars of the Society can be ob- 
tained from the Hon. Secretary, Mr. S. F: 
Harris (G5SH), 93, Salcott Road, Battersea, 
London, S.W.rr. 
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The Radio -gramophone 
of To -day 

THE name " radio -gramophone " 
is usually applied only to a 
completely sell -contained instal- 
lation embracing radio receiver, 

loud speaker, turntable, and pick -up, but 
it can, with equal justification, signify a 
wireless receiver used in conjunction with 
a ' ` playing -desk," of which quite a 
number have made their appearance on- 
the market in the past few months. 
Although the playing -desk is regarded by 
most people as something quite new, it is 
actually far older than the complete radio - 
gramophone ; in fact, it might almost 
claim to be older than the broadcast 
receiver itself, since a well -known firm 
marketed one in 1921, over a year before 
the commencement of regular broad- 
casting. 

The Playing Desk 

As it preceded electrical recording by 
four years, it is rather difficult to see what 
was its raison d'être, for, although it 
was used with a low- frequency amplifier, 
the quality was certainly no better than 
that of the acoustic gramophone. 

No real interest in the electrical repro- 
duction of records was evinced, however, 
until some time later, after several 
different types and makes of pick -up had 
made their appearance. A playing -desk 
represented the first design put forward 
by The Wireless World in the direction 
of a radio -gramophone, full constructional 
details of such a device being given in 
1927 ; it is interesting to note, however, 
that it was not until four years later, in 
1931, that commercial firms saw the 
possibilities of a gramophone unit and 
pick -up as an accessory for increasing the 
enjoyment to be obtained from existing 
wireless receivers. 

The simplest form of the radio- gramo- 
phone to -day is that in which a pick -up 

The Variety of Types of Instrument 

GRAD t- ALLY , re- 
production from 

records has come to be 
regarded as almost essen- 
tial as ci companion 
to broadcast reception, 
and practically every 
receiver of to - day 
lias provision ,Ór the 
connection of an elec- 
trical pick -up. Apart 
from t h e instrument 
specially designed as a 
combination of gramo- 

phone and radio, there are a variety 
of units available for converting the 
broadcast set into a combination 

instrument. 

is attached mechanically to the tone arm 
of an ordinary acoustic gramophone and 
electrically to the pick -up terminals of an 
existing receiver. Practically all wireless 
receivers of to -day are fitted with pick -up 
terminals, and so anybody who is 

equipped for wireless and also possesses 
an ordinary gramophone, can convert his 
installation into a radio -gramophone at a 
cost of a pound or two -the price of a 
pick -up and volume control. Provided 
that the existing radio receiver is beyond 
reproach, there is not the slightest reason 
why the results obtained should not be 
equal to those obtainable from a com- 
pletely self- contained instrument ; indeed, 
as separate units the results may be better, 
unless the self -contained example has 
been carefully designed as a whole. 

Needle -track Alignment 

Admittedly, in certain cases the results 
will not be quite so good if the receiver 
is of the small and unduly compact type, 
for, despite efforts to prevent it, box 
resonance is often quite pronounced. This 
must not be taken as an adverse criticism 
of compact sets generally, for many of 
them are beyond reproach in the matter 
of quality of reproduction, whilst, on- the 
other hand, certain console receivers 
.leave quite a lot to be desired. As a 
general rule, however, one may expect 
better quality from a receiver that has 
less congestion at the back and sides of 

the loud speaker. 
One or two important points 

must be remembered when .pur- 
chasing a pick -up for use with an 
existing gramophone. In the less 
expensive of the mechanical gramo- 
phones no care is taken to obtain 
anything like correct needle -track 
alignment, yet this point must be 
attended to or various troubles will 
occur in electrical reproduction. 
The construction of cheap gramo- 
phones will not usually permit of 
the fixing of a new tone arm of 
more modern type, which would 
enable the gramophone to be used 
with an ordinary sound -box or 
pick -up as desired. It is usually 
necessary, therefore, to purchase a 
pick -up already attached to a 
proper carrier arm. 

It is not worth while to buy a 
pick -up alone to add to an exist- 
ing gramophone unless the gramo- 
phone is a really good instrument 
with a reliable motor and so built 
that needle- tracking is accurate. 
If the instrument falls short in 
these essentials it is far better to 
purchase a complete playing -desk. 
Most of these units are as small 
and compact as a portable gramo- 

Two balanced loud speakers are 
incorporated in this R.G.D. radio - 
gramophone. Nine valves are to be found 
in the equipment; which includes tone 
control and a volume control effective on 

both radio and gramophone. 
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The Radio -gramophone of To-day - 
phone, and they can, of course, be ob- 
tained with a spring or an electrically 
driven motor as required. They are very 
convenient, as they can be placed on a 
table or near an armchair, thus enabling 
the user to change records without con- 
stantly getting . up ; for this reason the 
playing -desk may be described as the poor 
man's record- changer. 

These instruments can be obtained in 
various different types. In some the lid 

Ad- a- gram 's radio -gramophone adaptor. 

is hinged in the manner of an ordinary 
gramophone, whilst in others it is in the 
form of a pull -out drawer which can be 
pushed back into place as soon as the 
record is started in order to deaden the 
mechanical noise of the needle scratch. 

It is advisable, of course, not to use 
extremely long pick -up leads, and the 
additional precaution of using screened 
leads is sometimes necessary. A great deal 
of nonsense is, however, 
talked about long pick -up 
leads by people whose 
knowledge is m o r e 
theoretical than practical. 
In many cases where 
trouble is apparently 
caused by long leads the 
fault Lies in bad receiver 
design. There is, in fact, 
nothing like a gramo- 
phone pick -up with leads 
of even moderate length 
for showing up inherent 
instability in a receiver. 

Apart from the port- 
able type of playing -desk 
just discussed, there is 
another form which, for 
want of a better name, 
may be described as a 
console model. It usually 
consists of a record -filing 
cabinet built in console 
form with the playing - 
desk at the top. The in- 
tention is that the existing 
radio receiver with its 
built -in loud speaker be 
placed on the top so that the whole instal- 
lation forms a complete radio -gramophone. 
Usually in this type of instrument the 
playing -desk is in the form of an actual 
bureau with the usual let -down flap, the 
whole arrangement being very practical. 
Others, no less convenient, have a built - 
in drawer, as in the portable type pre- 
viously discussed. 

Many people prefer this type of instru- 
ment to a complete radio -gramophone of 
the more conventional type, since the 
loud speaker output is at ear level, or 
slightly above, which is certainly more 
correct theoretically than the low -down 

Vtallemo Wolc1 , 

position given by the ordinary instrument. 
In addition, ample space is given for 
record storage, which is not the case with 
the majority of instruments of the other 
type. This design of playing -desk can also 
be used with a console - 
type receiver, and the 
two pieces of apparatus 
would take up no more 
floor space than an 
ordinary radio- gramo- 
phone and its accom- 
panying record cabinet. 

Despite the merits of 
playing- desks, however, 
it cannot be seriously 
argued that the man who 
is starting de novo and 
has the necessary cash to 
spend on a radio- gramo- 
phone should purchase a 
receiver and playing -desk 
instead. The advantages 
of an instrument which 
has been specially de- 
signed for the function 
which it is intended to 
fulfil are too great to permit of their being 
outweighed by those of the playing -desk. 

Considering the radio -gramophone from 
the gramophone side only, it must be 
remembered that the instrument can be 

purchased either with or 
without a record -changer. 
If the extra cost can be 
afforded a record -changer 
is a desirable adjunct, for 
the convenience is great 

in being able to 
select a complete 
programme a n d 
then retire to one's 
armchair with the 

knowledge that musical 
enjoyment can be had for 
half an hour or 'so with- 
out bothering to attend 
to the instrument. Prác- 
tically all these. automatic 
changing devices have an 
arrangement whereby the 
gramophone c a n. b e 
manua11y -operated if 
required. 

Incidentally, the joys 
of a record- changing 
device are not denied to 
the man who, possessing 
a good set, becomes a 
radio -gramophone owner 
via t h é . playing -desk 

route ;,at least one firm markets a com- 
plete turntable, record- changing device, 
and pick -up, all mounted on a unit plate 
for fixing by screws into a playing-desk 
cabinet or other convenient article of 
furniture. 

There is now only the radio side of the 
instrument to be considered. (It. may be 
taken for granted that the power output 
of these instruments is adequate and their 
tone beyond reproach). The point tobe 
decided is what radio range is required. 

Two or three years ago practically all 
radio- gramophones, while excellent as 
electrical reproducers of gramophone 

87 

records, were woefully underpowered on 
the radio side and were suitable for the 
reception of nearby stations o n 1 y. 
Nowadays one can purchase a radio - 
gramophone having any number of 

valves from two to ten, 
the multi -valve instru- 
ments embodying the 
superheterodyne principle 
and permitting the recep- 
tion of practically any 
station having entertain- 
ment value. The choice 
of a radio -gramophone 
will be largely governed 
by the geographical posi- 
tion of the prospective 
purchaser, since this con- 
sideration will largely 
determine the degree of 
sensitivity and selectivity 
required. 

Gramophone reproduc- 
tion and wireless recep- 
tion are now- so closely 
associated in the minds 
of the public that it is 

almost amusing to recollect that when 
broadcasting began there was nearly a 
panic amongst record manufacturers lest 
broadcasting would eclipse their activities. 
Instead, we have seen interest in gramo- 
phone reproduction grow steadily side by 
side with the progress of broadcasting, and 
boom years in wireless and record sales 
have coincided. 

Turntable, motor and pick- 
up are housed in a drawer 
in this Univolt Pedestal 
Unit, where provision for storing records 
is provided in the lower compartment. 

The " C.A.C." playing -desk 
incorporates an induction motor, 
pick -up and volume control. 

The Peto -Scott " Adaptagram " cabinet 
provides liberal space for a receiver or 
amplifier and loud speaker equipment. 
A spring or electric motor can be provided 

to drive the turntable. 
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UNBIASED 
Following the Music 

ISUPPOSE that most of you, like my- 
self, find an added interest in listening 

to a broadcast opera or symphony concert 
by following the musical score. Person- 
ally, I find that my enjoyment of gramo- 
phone record recitals is similarly increased 
by following the " score," which is easily 
done by twirling the appropriate gramo- 
phone record round on a pencil and look- 
ing at it through an ordinary reading glass. 
It is a little trick taught me many years 
ago by an old musician who often plays an 
organ solo from a gramophone record by 
propping up a small portable gramophone 
on the music stand and allowing the record 
to rotate. 

The ability to read the score of a record 
in this way -which is quite as easily 
acquired as reading an ordinary musical 
score if you will only persevere suffi- 
ciently -will, I assure you, greatly add 
to your interest in gramophone recitals. 
It has, at any rate, taught me to appre- 
ciate at its full value the strenuous efforts 
made by the B.B.C. to make good the well - 
known musical deficiencies of a gramo- 
phone record by superimposing sound 

Quite easily done. 

from instruments played in other studios. 
Sometimes their efforts are so emphatic 
that I find a real difficulty in following the 
original score on the record. 

Bright Ideas for 1934 
ALTHOUGH it is not yet six months 

since the last Olympia Show, it is by 
no means too soon to begin thinking about 
what we expect the manufacturers to pro- 
vide for us in next season's models. If 
any of you have got any bright ideas in 
this respect, please send them along and 
I will endeavour to give them publicity. 
Only in this way can we get the manu- 
facturers to market the things we want. 

As a start off, I think that no manufac- 
turer's range of sets should be included 
among the 1934 models which does not 
make provision for at least three wave- 
bands, namely, long, medium, and the 
most useful of the various short wave- 
bands. Of course, we must expect the 

usual opposition. It will be pronounced 
technically impossible to produce such a 
set at an economic price, and the detri- 
mental effects of switching will be pointed 
out to us ; in short, the usual obstruc- 
tionist methods will be employed, just as 

By 
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they were umpteen years ago when we 
demanded dual -waveband receivers. 

The use of automatic record changers on 
radiogramophones must become more 
widespread. Furthermore, there must not 
be so great a discrepancy between the 
price of a console receiver and a radio - 
gramophone. 

If any manufacturer knows of any just 
impediment to the achievement of these 
worthy aims let him declare it. 

"Enormous Sacrifice " 
IT is unfortunate, but none the less true, 

that obsolete sets and components are 
foisted on to the public as new, even in 
the radio departments of certain of the 
large stores. I came across a typical 
instance of this sort the other day in one 
of our large departmental establishments. 

I noticed an imposing -looking superhet 
of 1926 vintage, the makers of which have 
long since passed along Carey Street to 
merciful oblivion. Evidently it had not 
been used, as it was very spick and span ; 

and since its makers had been a firm 
always noted for their cabinet work it 
was of quite prepossessing appearance even 
when compared with the modern instru- 
ments which surrounded it. 

Its original price -which would make a 
nasty dent in a hundred -pound note -was 
marked on it, followed by the words, 
" Maker's current list price." After this 
came the sale price of rio, which was 
hailed as an " enormous sacrifice." 

Adding rhythm to records. 

I don't know what you think about this 
sort of thing, but, in my opinion, it is 
sheer dishonesty, and I said so in no 
uncertain terms to the manager. 

With Knobs On 
IHAVE received a long and involved 

letter from a reader who sighs for the 
days that are no more His particular 
moan is the paucity of knobs on the 
modern set. In the good old days, when 
men were men and sets were sets, he 
points out, you had at the very least half 
a dozen knobs to twiddle exclusive of 
filament rheostats. He goes on to lament 
what he calls the " effeminacy " of the 
average set -owner of to -day, who is not 
satisfied even with only one main tuning 
control on his receiver but wants still 
greater simplicity. 

With treadle -driven generator. 

Personally, I profoundly disagree with 
my correspondent, and would gladly 
welcome the present tendency towards 
simplification of control. Why use six 
tuning dials when one will suffice, and ' 
why use filament rheostats when they are 
not wanted? I am greatly in favour with 
the modern vogue of combining the on -off 
switch with the volume -control knob, and 
cannot for the life of me see why the 
wave -band and gramophone- switching 
arrangements should not be combined 
with the tuning knob, as is done in the 
case of a certain highly efficient receiver. 
This reduces the number of knobs to two 
only. Three knobs is, I think, the out- 
side limit in numbers ; if more are per- 
mitted we might be lavish and fit our 
sets with such refinements as a treadle - 
generator to supply H.T. and L.T. 

Why not? 

Her Tiny Hand is Frozen 
MY confidential secretary complains 

that her fingers are stiff with cold 
and the tips thereof absolutely numbed as 
the result of typing these few notes, for 
in spite of the fact that the room is 
pleasantly warm the typewriter keys are 
like icicles. Surely it is not beyond the 
ingenuity of our manufacturers to turn 
out a model with electrically heated keys ?. 
The actual amount of heat per key that 
would be required would be infinitesimal, 
and a miniature heating element built into 
each key would be all that would be 
required 
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NEWS of the W F;K 
Listening in Iceland 

CELANIi's listeners have in- 
creased in number by 28 per 

cent. during the past year. The 
Reykjavik transmitter now has La 

local audience of 5,418. 

Welcome to Athlone ! 

BY the time these lines are read 
the new SO kW. broadcasting 

station of the Irish Free State at 
Athlone should have opened its 
regular service. The station has 
been experimenting nightly after 
10.30 o'clock on its wavelength of 
413 metres. 

Open -air Wireless Mart 
FOR a daily " rent " of 5o cen- 

times, the amateurs of Lyons 
are permitted to sell old radio sets 
and parts in the Place Riviere, 
Villeurbaiu. Apparatus can be 
found here displayed on trestl(ìs or 
the cold cobble stones. The place 
is said to be a popular haunt for 
all radio- minded folk. 

More Radio Palaces 
APPARENTLY the best is just 

good enough for broadcast- 
ing, to judge from the general 
tendency to provide palatial head- 
quarters for broadcasting pur- 
poses. Two new " Broadcasting 
Houses" are to go up in Ger- 
many: at Cologne and Konigsberg 
respec t ively. 

Rebuilding Giant Studio 

EUROPE'S 
biggest broadcast 

studio, in Berlin, is to be 
completed. This imposing hall in 
the Funkhaus seats 750 people in 
the lower auditorium alone and 
contains room for many more in 
the gallery and orchestra. When 
the Funkhaus was first erected 
the large studio was given tem- 
porary walls' ."and decorations 
while acoustic experiments were 
carried out. 

Imported Valves 
THE Board of Trade give 

notice that they have referred 
to the Standing Conmlittee an ap- 
plication for an Order -in- Council 
to require the marking with an in- 
dication of origin of imported 
wireless valves and rectifying 
valves. 

Those who desire to be heard 
in opposition at the public en- 
quiry which will be held later 
should communicate with the 
Secretary, Alr. E. W. Reardon, at 
the Board of Trade Offices, Great 
George Street, London, S.W. r, 
not later than February 25th, 
1933. 

The Television Society 
""T- fir. New Gas Discharge 

Tubes and their application 
to Television" is the title of a lec- 
ture to be given before the Tele- 
vision Society on Wednesday 
next, Fel;ruary Sth, by Mr. Nor- 
man L. Ilarris, of the G.E.C. Re- 
search Laboratories. The meeting 
will he held at 7.0 p.m. at Uni- 
versity c flege, Gower Street, 
W.C. 

Non -members may obtain cards 
of invitation on application to the 
Hon. Business Secretary,'llr. J. J. 
Denton, : \._\L1.I;.E., z5, Lisburne 
Road, Hampstead, N.W.3. 

Current Events in Brief Review 
Electing an Announcer 

NEARLY 
12,000 listeners in 

Algiers have taken part in 
the electron of a lady announcer. 
The position has been won by 
Mlle. Costes, who originally offi- 
ciated at the same station and, 
later, at Puste Parisien.. 

Another Swiss Regional 

S \V1TZERLAND'S third 
regional station -that in- 

tended for the Italian- speaking 
population -is nearing completion 
in the eentre of the fortified region 
of the Monte Ceneri, in the canton 
of Tessin, W it studios at Lugano. 
The ceremonial opening will take 
place in the early summer. 

Believe It or Not 
OUR Paris correspondent re- 

ports that win-n, during the 
recent Anti- Interference Congress 
in the French capital, speakers 
were denouncing radio parasites in 

-no uncertain terms, a local bene- 
factor, misunderstanding the use 
of the term, sent an employée to 
the hall to distribute free packets 
of vermicide. 

Tally Ho ! 

T11E famous secret broadcasting 
station at Almelo, Holland, 

which sends out a nightly " good 
luck " message to the police who 
are trying to catch it-, has not yet 
been run to earth. It is assumed 
that the station must be mobile, 
as no official direction finder seems 
to be able to locate it. 

" Skip Distance " on 
'Plane 

LT_ I !: I \ a ;ENT requirements have 
,rera laid dowry in an order re- 

ieed by Messrs. Standard Tele- 
phones and Cables, Ltd., from 
the Belgian Air Force for fifty 
combined short -wave. transmitters 
aai I receivers for use on Fairev 
" i ends' " lighting 'planes. The 

l ,ilication called for constant 
and reliable two -way telephonic 
communication on short waves, 
although the communicating ma- 
chines and headquarters will often 
he only a few miles apart. " Skip 
distance " effect has had to be 
overcome, and this the company 
claims to have achieved. 

T H E COMPLEAT 
POLICEMAN. The 
day draws near when 
every constable will 
be radio - equipped. 
(Above) A Brighton 
policeman with a 
motor cycle receiver. 
(Right) A Notting- 
ham radio police car. 

The Loudest Spot 
LON I )OX may possess the 

honour or shame of being the 
world's noisiest city. Noise 
sleuths of the Western Electric 
CO. are now experimenting with 
their " sound meter " in various 
cities, filing the results at their 
Cricklewood Works, London. 

The noisiest spot in Landon, 
according to last week's survey, 
was in Fleet Street, mar The 
Wireless World offices, where the 
volume of sound measured 83 
decibels. Lombard Street, in the 
financial quarter-, and the Em- 
bankment were comparatively 
quiet, registering only 63 decibels. 

In Switzerland 

-s 
\V I S S listeners numbered 
231,000 00 December 31st, 

1932, an increase of 81,000 in 
twelve months.. 

Royal Warrant for H.M.V. 
AFURTHER Royal honour has 

been bestowed on the Radio 
industry. The first Royal Warrant 
of the Prince of Wales for radio, 
records, anal gramophones has 
been granted to The Gramophone 
Company, Ltd. Last month 
" His Master's Voice " were ap- 
pointed official suppliers of radio 
apparatus to His Majesty the 
King. 

Seen but Not Heard 

" 
5TRASBOI?RG - the station 7 without a service area " 

might he an appropriate motto 
for the 11.5 kW. State broadcast- 
ing station in Alsace- Lorraine. 
According to a clangorous body of 
listeners Strasbourg cannot be 
heard even in the near neighbour- 
hood of the transmitter owing to 
interference by foreigners. 
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Pigeons versus Wireless 

IT may take the conceit out of 
11 radio engineers to learn that 
the Ontario Forest Patrol has 
decided not to depend entirely 
upon radio communication from 
its outlying posts. It is believed 
that under certain conditions 
pigeons will be far more efficient. 

" The Accumulator " 
ACOURSE of six lectures on 

" The Accumulator " is to be 
given by Mr. R. W. Minter, 
A.l'.E..E., on Wednesdays, at 6.30. 
p.m., at the Chelsea Polytechnic, 
\lanresa Road, London, S.AV.3, 
the first lecture being on 
February- 15th next. 

Full particulars can be obtained 
on application to the Principal. 

Broadcasting via Light 
Beam 

A N acid test for the photo - 

elec tric ' eye " was carried 
out in New York on January loth, 
when a woman singer's voici 
modulated a beam of light half a 
mile in length, extending from 
One New York skyscraper to 
another. The beam actuated a 
photo- electric cell which, in turn, 
modulated the broadcast carrier 
wave. The transmission was 
duplicated over the ordinary line, 
the engineers being able to switch 
from one to- the - other method 
without notifying- listeners, who 
were unable to tell which method 
was being used at any given time. 

Alternative Programmes 
in Japan 

J AJAPANESE 
listeners are .to en -: 

joy alternative- programmes in; 
1 he near future.,, the Broadcasting - 
Corporation of Japan having. 
adopted a " regional " broadcast: 
ing Ilan on similar lines to that of 
the B.B.C.. 

New equipment for this pur- 
pose at the Osaka station consists 
<of a Marconi Type P.A. broad- 
casting transmitter, of to kW. 
power, incorporating the most 
modern features of design, includ- 
ing the principle Of low power 
modulation. 

World's Oldest Broadcast 
Announcer ? 

ARRISON IIOLLIWAY, man- 
ager of KFRC, San Francisco, 

claims to be the world's oldest 
broadcast announcer. Holliway 
built his own amateur station in 
into, and in November, 1920, at 
about the time that KDKA, the 
world's first regular broadcasting 
station, inaugurated its service, he 
began announcing over his station, 
6BN. He is still broadcasting, 
and claims that no one preceded 
him who is still a regular 
announcer. 

" The Wireless World " 
Index and Binding Cases 

THE index for Volume XXXI, 
July to December, 1932, is 

now ready, and may be obtained 
from the publishers at Dorset 
House, Tudor Street, London, 
E.C..I, price qcl., post free, or 
binding case, 3s. 1d., post free. 
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Constructional Details Contributing to Quality of Reproduction 
and Convenience in Use 

THE early development of the 
gramophone pick -up proceeded 
along empirical lines, and it was 
not until 1927 that an attempt was 

made to develop a design from first prin- 
ciples. In that year a paper was pub- 
lished in America by 
Kellogg which laid the 
foundation of modern 
practice and estab- 
lished the " half - 
rocker " moving iron 
pick -up as the pre- 
dominant type. 

In this design a 
small armature is 
pivoted between U- 
shaped pole pieces 
attached to a horse- 
shoe permanent mag- 
net. The needle vibra- 
tions cause the mag- 
netic flux to traverse 
the armature first in 
one direction and then in the other as the 
tip of the armature approaches first the 
North and then the South pole of the 
magnet. Surrounding the armature is a 
coil of fine wire in which the fluctuating 
magnetic field induces an electromotive 
force that is finally amplified and passed 
on to the loud speaker. Although indivi- 
dual makes show apparently wide diver- 
gencies in treatment it will be found on 
close examination that in most cases the 
basic half- rocker principle has been 
adopted, since it offers the best solution of 
the problem of combining the qualities 
required to do justice to records produced 
by modern methods. 

In dealing with the frequency response 
it goes without saying that the output 
should be free from sharp resonances. 
The earliest pick -ups suffered from a had 
resonance in the middle register which 
IA as due to the fact that the armature was 

much too heavy. 
Consequently we find 
that the modern pick- 
up has the smallest 
possible armature. 
proportioned to give a 
low inertia. It ha, 
even been found pos- 
sible to dispense with 
an armature as such. 
and to pass the mag- 
netic flux through th 
needle itself. The 
Lissen needle arma- 
ture pick -up is an ex- 
ample of this practice. 
which not only re- 
sults in freedom from 

resonances but also gives a much im- 
proved response in the extreme 
register. 

Judicious 

IN general principle the 
modern pick -up does not 

differ greatly front the first 
experimental models of five or 
six years ago. The " half - 
rocker " electromagnetic type 
still predominates, hut its design 
is now established ou a scientific 
basis, and closer attention is 
being paid to refinements, such 
as ease of needle changing, 
which contribute to the con - 

venience of the user.' 

The Ideal Pick -up 

Briefly these, qualities can be sum- 
marised as follows:- 

(r) Correct frequency response. 
(2) Freedom from harmonic distortion. 
(3) Freedom from record wear. 
(4) Adequate output. 
(5) Ease of needle changing. 
(6) Mechanical silence. 
It will be assumed that this is the rela- 

tive order of importance. 

proportioning of 

(Below) Lissen needle armature 
pick -up. The shoulder of the 
spear -point needle N, embedded 
in a rubber block B in the coil 
C, takes the weight of the 

pick -up head. 

the 

upper 

restor- 

armature resonance being raised to a fre- 
quency of the order of 3.Soo to 4,500 
cycles. Even so this resonance must not 
be too pronounced, otherwise needle 
scratch may become prominent. Trouble 
from this source is far more frequently due 
to a high- frequency resonance than to a 
response which extends too high into the 
tapper register. 

Having safely disposed of the armature 
resonance, the next step in determining 
the frequency characteristic is to ensure 

ing force due to the rubber damping pads 
holding the armature in a central position 
between the pole pieces results in the 

(Above) Ad- 
justable damp- 
ing in the 

Bowyer -Lowe 
Mark III pick- 
up. The rubber 
is clamped at C 
and the pressure 
of the damping 
contacts D is 
controlled by the 

set screws S. 

(Left) Accurate 
centring of the 
armature a n d 
damping block D 
in the British 
Radiophone pick- 
up is ensured by 

pressure plates pivoted at C and adjusted by 
the cam E and locking screw L. Mechanical 

noise is reduced by the felt lining F. 

that the output in the lower register belem 
250 cycles shall increase progressively tc 
compensate for the restriction in ampli- 
tude necessitated by the limitations of the 
pitch of the record groove. The simplest 
method, and one which has been most 
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Modern Practice in Pick -up Design- - 
frequently used in the past, is to obtain 
this increased output by narrowing the air 
gap, so that as the amplitude increases 
towards the bass the armature is brought 
closer to the pole pieces and a correspond- 
ingly increased magnetic flux is obtained. 
With this method a perfectly satisfactory 
response curve is obtained, but the effect 
of introducing amplitude distortion to 
obtain a rising characteristic in the bass 
also has the effect of causing modula- 
tion of high frequencies by low. In 
addition, harmonics are introduced, since 
the peak of the wave is drawn out as the 
armature approaches the pole pieces. 

(Right) Side -play and the 
possibility of jarring is 
avoided in the hinged 
head of the B.T.H. de 
Luxe pick -up by adjust- 
able sliding pivots P 
locked by grub screws G. 

(Below) Leakage of mag- 
netic flux is reduced 
and sensitivity increased 
in the Bulgin pick -up 
by assembling the lamin- 
ated pole pieces L in 
echelon as shown at E. 

VIMDego WoQtl 

alignment. A weight of approximately 
5 ozs. is generally accepted as giving the 
correct pressure at the needle point. If 
it is much lighter than this there is a tend- 
ency for the needle to jump the groove 

Consequently, we find that in modern de- 
signs tone -arm resonance is rapidly dis- 
placing amplitude distortion as a means 
of boosting the low frequencies. The 
flexibility of the needle and armatnru 
assembly and the effective mass of the 
tone arm are so proportioned that the 
tone arm resonates about the needle point 
at some frequency in the neighbourhood 
of 50 cycles. When tone arm resonance 
is employed the air gap can be increased, 
since the rising characteristic is obtained 
by mechanical and not electrical means. 

The methods employed in obtaining the 
correct frequency response and freedom 
from harmonic distortion must not, how- 
ever, prejudice the performance of the 
pick -up from the 
point of view of 
record wear. This 
is primarily a 
matter of reducing 
the stiffness of the 
armature m o v e- 
ment in relation 
to the mass of the pick -up head and 
tone arm, and the performance from 
the point of view of record wear can 
generally be judged by the freedom 
of movement of the needle when gently 
rocked between the fingers. Other factors 
affecting record wear are the pressure at 
the needlepoint and correct needle track 

(Above) Section 
of the Limit "Reliance" 
pick -up. The 
case M is special- 
ly moulded to 
locate the arma- 
ture pivot while 
the top pole - 
pieces and damp- 
ing clamp D are 

assembled as an integral unit. The oval section 
of the hollow armature needle carrier is shown 

at A. 

during loud passages, while 
pressure may tend to abrade 
the surface of the record. 
Needle track alignment has 
been carefully studied, and it 
has been found that the simple 
expedient of setting the pick -up 
a predetermined angle to the tone arm 
axis gives correct tangential needle 
alignment within i or 2 per cent. at any 
point of the record. Sensitivity is im- 
portant. In general 
an average output 

a heavier 

9 

simplified the task of the designer. High 
permeability nickel -iron alloys are also 
being used for the armature in many 
modern designs with promising results, 
while conservation of the permanent 
magnet flux by reducing leakage also 
helps greatly in obtaining increased 
efficiency. 

The foregoing covers most of the essen- 
tial factors governing the design from the 
electrical standpoint. There are, however. 
numerous opportunities for introducing 

tinements which contribute to the con- 
venience of the user. Where a swivelling 
head is provided to facilitate needle 
changing .it is important that the joint 
should be free from rattle. The time 
ri+quired to change a needle is greatly 
reduced in the Limit " Reliance " pick- 
up. No grub screw is provided and the 
needle is wedged diagonally in the hollow 
armature which is of elliptical cross - 
sc-ction. Experience shows that thk 
method is entirely satisfactory, and that 
the weight of the pick -up head is suffi- 
cient to prevent the needle turning during 
the playing of 
a record. 

A wide angle of lift in the 
British Clarion pick -up gives 
accessibility for needle chang- 
ing with a rigid tone arm 

assembly. 

head at Freedom from extraneous induction 
from the gramophone motor is given 
attention in most modern designs. If the 
tone arm is of metal this is generally 
earthed, a separate terminal being pro - 
vided for the purpose. Finally, there is 
the question Of mechanical silence. It is 
not an unusual experience to find that 
where a pick -up is used on an open turn- 

table, the noise emitted by the pick- 
up- particularly at high frequen- 

Self- contained wire - 
wound volume control 
in the pedestal base of 

the Bowyer - 
Lowe pick -up. 

(Above) Screened leads 
in the Marconiphone 
pick -up prevent induc- 
tion interference from 
the gramophone motor. 

(Left) To facilitate 
needle changing the 

tone arm in the Igranic pick -up rotates as a 
whole. 

between 0.5 and z volt R.M.S. may 
be regarded as satisfactory. To main- 
tain this output while keeping . the air 
gap wide to reduce harmonic distortion 
is not always an easy matter, - but im- 
provements in magnet steels have greatly 

cies -exceeds that reproduced from the 
loud speaker. This trouble is overcome 
by cushioning the pick -up movement in- 
side the head by rubber or felt lining. 

In conclusion, it can safely be said that 
the design of the modern pick -up has kept 
pace with recording and amplifying tech- 
nique. 
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Amplifier Designs 
How to Make Two Gramophone Amplifiers. 
An Economical Battery -fed Unit, and a Model 

for D.C. Mains Supply 

Q.P P. Battery Amplifier. 

THE electrical reproduction of 
gramophone records is by no 
means a new subject ; indeed, it 
is now so commonplace that de- 

signers of modern mains receivers en- 
deavour wherever possible to include this 
facility. The most recent development in 
low- frequency amplification, whereby two 
small pentodes are operated in a. manner 
described as quiescent push -pull, enables 
the battery user to obtain a large power 
output at small cost, for it is possible now 
to build an amplifier giving some 1,30o 
milliwatts output yet demanding on the 
average but 7.5 mA. from the H.T. bat- 
tery. Thus, the smallest size will suffice, 
and operating costs are, of course, corn - 
páratively low. For the purpose of this 
article quiescent push -pull will henceforth 
be referred to as Q.P.P., a descriptive and 
convenient abbreviation that is being 
adopted, and may be more widely used 
in the future. 

Q.P.P. Battery Amplifier 

lit is this system that is embodied in the 
battery gramophone amplifier to be 

ITII the advent 
of quiescent push - 

pull for the battery user 
and an increase in range of indirectly 
heated D.C. valves, the A.C. user is 

not alone in being able to secure satis- 
factory amplification of gramo- 
phone records. This article is of 
special value to all D.C. users, 
whether current is derived from 

batteries or the mains. 

described here, and which 
forms one of the units in the 
illustrations. From the cir- 
cúit diagram it will be seen 
that the amplifier includes 
two stages, coupled by a 
high -ratio push -pull trans- 
former. In the first stage is a medium - 
impedance valve-such as the Cossor 
210 HF, for example -which when biased 
to minus 1.5 volts passes about 1.5 mA. ' 

under working conditions. 
The input to its grid is controlled by a 

50,00o -ohm potentiometer, this being a 
very convenient size, and, moreover, will 
suffice for most gramophone pick -ups in 
general use. Where, however, the makers 

By 1I. B. DENT 

specify a higher value for the volume con- 
trol it would be best to observe their 
recommendations. The anode circuit of 
this valve is decoupled by a 20,00o -ohm 
resistor and a 2 mfd. condenser. Inci- 
dentally, it has since transpired that the 
decoupling condenser Cr could be turned 

c 
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Theoretical circuit diagram of the battery amplifier. Valve VI is a Cossor 210 HF and V2 and 
V3 Mazda Pen. zzoA. 

D.C. Gramo- Amplifier with two pentodes 
in parallel. 

through a right angle and fixed to the 
underside of the baseboard if one of 
slightly smaller width, such as the Wego 
type ALU, the T.C.C. type 65, or the 
D_ ubilier BB. model, were used. 

In the output stage are two Mazda 
Pen. 22oA valves arranged as described in 
the article " Outstanding Battery De- 
velopment," and more. recently in the 
" Quiescent Push -pull Two " receiver, so. 
that as the reader must. by now be quite 
familiar with its particular technical 
features we will not further enumerate 
them here but give our attention to a dis- 
cussion of the constructional work and the 

. practical operation of the amplifier. 
The components are assembled on a 

plain box -type .base built up front ply 
wood to the dimensions shown in the 
drawings. On the panel are mounted. the 
volume control, on -òff switch, and the 
pick -up terminals. The valve holders, 
L.F. transformer, and tone compensating 
components are assembled on top of the 
baseboard, while the underneath space is 
utilised to accommodate the grid bias 
batteries, decoupling components, and the 
bulk of the wiring. 

The grid bias potentiometer, which is 
located in the back right -hand corner of 
the baseboard, serves a dual purpose ; it 
enables critical adjustment to be made of 
the bias voltage for the pentodes and also 
imposes a load on these batteries with a 
view to slowly reducing the grid bias in 
sympathy with the fall in H.T. battery 
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Amplifier Designs - 
volts, and thereby avoiding 'constant 
checking of the matching of the two out- 
put valves. This is achieved in the first 
place by adjustment of the auxiliary grid 
voltage, of which more anon. It re- 
quires, however, that each 
pentode auxiliary grid roust 
have a separate H.T. lead 
so that a six -way battery 
cable is necessary to convey 
the various H.T. and L.T. 
voltages to their respective 
points. In addition, three 
other leads are brought out 
from the amplifier. Thest 
join to the loud speaker î'iu 
the special Q.P.P. trans- 
former, such as that fitted 
to the Celestion P.P.M19 
model moving -coil loud 
speaker, which, incident- 
ally, was used during the 
initial tests of the amplifier. 
This has three terminals 
marked Pi, P2, and H.T. + 
respectively, and on the dia- 
gram and wiring plan the 
leads that join to these ter- 
minals are marked accord- 
ingly. 

The only other matter in 
connection with the wiring 
that needs attention is in 
connection with the filament 
circuit. The valve holders 
must be wired so that the pill 

'Mildew, WopIlcd 

exceed 2 mA. It need not be a high -grade 
instrument, and one of the moving -iron 
type will serve. At this stage it might be 
as well to check over again the connec- 
tions to the grid batteries to ensure that 
these are correct. If arranged according 

ON & OFF 
SWITCH 

VOLUME 
CONTROL 

PICK -UP 
SOCKETS 
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possible, then a slight adjustment can be 
made to the grid bias potentiometer and 
the process repeated. 

This valve is then removed and the re- 
maining pentode inserted in the other valve 
holder. The auxiliary grid voltage of this 

Layout of the compo- 
nents and the wiring 
plan of the battery 

amplifier. 

Underside view of the Q.P.P. amplifier showing the 
position of the grid batteries. 

marked 3 on the base of the pentodes join 
to the negative of the L.T. battery. 

Before the amplifier is put into use the 
two pentodes must be carefully matched. 
The process, however, is quite simple and 
entails nothing more than adjusting their 
respective auxiliary grid voltages so that 
the anode current is the same for each 
valve. A milliammeter taking 5 mA. for 
a full -scale deflection would be suitable 
for this purpose, as the current will not 

to the drawings the output valves 
will receive the maximum bias, 
i.e., minus 18 volts, when the 
knob of the 25,00o -ohm potentio- 
meter is turned as far as it will 
go in a clock -wise direction. The 
working position is about one - 
sixth of a turn off maximum, but 
its actual setting is a matter for 
trial, as will be explained later. 

One other item of the equipment 
that is non -standard is the H.T. 
battery. Owing to the fact that 
the pentode auxiliary grids re- 
quire fairly critical adjustment of 
voltage a .special Drydex battery 
has been evolved for use with sets 
and amplifiers embodying the 
Q.P.P. output stage. This is a 
í3o2 -volt unit of standard 
capacity size and it is provided 

with seven tappings at Ii -volt intervals 
from 120 volts onwards. 

The milliammeter is connected in the 
main H.T. positive lead to the r3o2 -voit 
tapping, and one of the pentodes inserted 
in position. The auxiliary grid H.T. 
supply lead for this valve is then plugged 
into the various intermediate H.T. sockets 
in turn until a position is found that gives 
a reading of 2 mA. approximately on the 
anode milliammeter. Should this not be 

valve is then adjusted só that the milli- 
ammeter reads the same as in the case 
of the other valve, but the grid bias volt- 
age must not be altered. Should it be im- 
possible to obtain a perfect balance then 
a slight readjustment may be made to the 

Three -quarter plan view of battery model. 
In the lower right -hand corner is the control 

knob of the grid bias potentiometer. 

grid bias potentiometer, but the important 
point to remember is that both valves 
be matched finally with the same bias. 
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Amplifier Designs- 
When the valves have been matched 

the milliammeter must be removed from 
the H.T. supply lead when the remaining 

01 
1 mfd 

a 

ÓU . 

ñ. 

C2 

1 mfd 

R1g 
ó 

VOLUME 
CONTROL 

r- 
H.T.1 

C4 
2 mfds 

WIlellezm WOpIld 

sufficient to give a large power output 
under all conditions. The potential on 
the anode of the output valve will rarely 
exceed 16o volts or so, since from the 

R7 

C8 
2 mfds 

C9 
4 mfds 

TONE 
CONTROL 

Ai)J4 ÌR11 á 
ñ in 

a,C o Ta10Ó 

CHOKE 2 
15H 
100mA) 
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+ 
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Circuit diagram of the D.C. mains amplifier. The components enclosed by a dotted line are 
contained in the R.I. coupling unit. Valves are, V7 Marconi or Osram D.H. V2 and V3 Marconi 

or Osram D.P.T. 

valve can be placed in position and the 
amplifier given its first practical test. 

D.C. Gramo- Amplifier 

In view of the im- 
proved efficiency of the 
latest types of indirectly 
heated D.C. valves suffi- 
cient amplification can 
now be obtained with a 
two -stage amplifier, in 
which transformer coup- 
ling is used, to comply 
with all normal require- 
ments.- - Furthermore, it 
has the distinct advan- 
tage that there is little 
likelihood of encountering 
L.F. instability and kin- 
dred troubles if the usual 
precautions are observed. 
Complete decoupling and 
such safeguards as the in- 
clusion of anti -parasitic 
resistances in the grids 
and anode circuits of the 
two output valves are, 
nevertheless, essential to 
ensure, absolute immunity 
from the troubles so 
often met with in ampli- 
fiers of this type. 

The use of two pen - 
todes in the output stage, 
with their grid and anode 

.circuits joined in parallel 
is, admittedly, a refine- 
ment, but experiments 
have shown that one 
valve only is hardly 

available D.C. supply has to be deducted 
the volts lost in smoothing, by grid bias 
and in the output choke, so that the valve 
is not working anywhere near its maxi- 
mum efficiency. 

This view of the D.C. model shows the numerous small corn - 
ponents accommodated below the baseboard. 

FEBRUARY 3rd, 1933. 

It will be seen from the circuit diagram 
of this unit that particular care is taken to 
isolate completely the gramophone pick- 
up and the loud speaker from the supply 
mains ; one -mfd. condensers suffice in the 
case of the pick -up circuit, but two -mfd. 
condensers are employed in the output cir- 
cuit. If further protection is desired the 
unit can be fitted in a small cabinet, but 
it must be borne in mind that the valves 
dissipate a fair amount of heat, and ade- 
quate ventilation should be provided. 

Although it has not been found neces- 
sary to earth the amplifier to suppress hum 

LISTS OF PARTS'. 
After the particular make of component used in the 

original model, suitable alternative products are given 
in some instances. 

Q.P.P. BATTERY AMPLIFIER 

3 5 -pin Valve holders W.B. type " A.C." 
(Benjamin, Ferranti, Jnnit, Lotus, Wearite) 

1 Push -pull L.F. transformer, 1:7 Ferranti AF6c 
(lultitoue 1:9 ratio, R.I. model DYJI, Sound 
Sales 1:9 ratio, Varley) 

1 Resistance, 10.000 ohms, 1 watt, R5 Erie 
1 Resistance, 20,000 ohms, 1 watt, R1 Erie 
1 Resistance, 50,000 ohms. 1' watt, R2 'Erie 
1 Resistance, 150,000 ohms, t watt, R3 Erie 

(Duhilier, Claude Lyons) 
1 Fixed condenser, 0.01 mfd. mica, C2 Graham Farish 

(Dubilier, T.C.C., Telsen) 
1 Fixed condenser, 2 mfd., 700 y, D.C. te,t. Cl Wego 
1 Volume control, 25,000 ohms, R4 Igranic No. 2235/7 
1 Volume control, 50,000 ohms Igranic No. 2235/8 

(Colvern, Lewcos, Rotorohm, Varley, R'atmel, 
Wearite) 

1 3 -point Switch Goltone R261745 
(Jouit, Telsen, W.B.) 

2 Grid bias batteries, 9 volt 
1 pair Grid bias battery clips Bulgin No. 7 

2 Insulated terminals Clix " All-in" 
(Belling -Lee, Burton, Eelex, Igranic) 

1 6 -way Battery cable, Soin. Goltone " Court " R40 /16 
(Belling -Lee, Bulgin, llarbros, Leweos) 

5 Wander plugs Clix " Master " type " B" 
(Belling -Lee, Eelex) 

Wood, Systoflex, small quantity 20 tinned copper wire, 
etc. Wood baseboard, 7l x 8 x gin. 

Screws: 5 lin. No. 4 R /hd.; 4 sin. No. 6 R /hd.; 6 din. 
No. 4 Rjlid.; 5 liu. No. 4 C /sk. 

Valves: 2 Mazda Pen 220A., 1 Cossor 210 11F, or Mazda 
111210, or Marconi 111,2 or Osram 11L2, or Mollard 
P3I1IIL. 

D.C. GRAMO- AMPLIFIER 

3 5 -pin Valve holders, chassis mounting type Bulgin VH7 
(Clix, Eddystone, VI R.) 

2 Chokes, 15 henrys, 100 milliamps Bulgin LF21 
(Ferranti B1, Igranic C80, R.I. 28/14 henry's) 

1 Mains resistance, R10 Bulgin MR5 
1 Volume control, 50,000 ohms Colvern type ST10 

(Igranic, Lewcos, Rotorohm, Varley, SVatinel, 
Wearite) 

5 Fixed condensers, 1 mfd., Cl, C2, C3, C5, C6, 
250 e, D.C. working T.C.C. type 65 

3 Fixed condensers, 2 mfd., C4, C7, C8, 250 y, 
D.C. working T.G.C. type 65 

1 Fixed condenser, 4 mfd., C9, 250 y, D.C. working 
(Dubilier type BB, Goltone, Wego)T.C.C. type 65 

1 L.F. coupling unit R.I. " Parafeed" 
(Bulgin ' Transcoupler ") 

1 2 -pole mains switch Bulgin S88 
(Claude Lyons) 

Metallised resistances, 100 ohms, R6, 2 R7, 1 watt 
Dubilier 

2 RS, 1 watt 
Dubilier 

1 Metallised resistance, 1,000 ohms, R2, 1 watt 
Dubilier 

2 Metallised resistances, 5,000 ohms, R4, R5, 1 watt 
Dubilier 
watt 
Dubilier 
watt 
Dubilier 

Metallised resistances, 250 ohms, R8, 

1 Metallised resistance, 50,000 ohms, R3, 1 

1 Metallised resistance, 100,000 ohms, R1, 1 

(Erie, Claude Lyons) 
1 Twin safety fuseholder with 1 amp. fuses 

( Bulgi( Ell) Belling -Lee No. 1033 

4 Ebonite shrouded terminals Belling -Lee type " B " 
(Murton, (Aix, Eelex, Igranic) 

1 Adaptor Goltone R80 /90 
Wood. Systoflex, small quantity 20 tinned copper wire, 

flex, etc. Wood baseboard, 11 x 9!. x ein. 
Screws: 26 !in. No. 4 R /hd.; 10 :in. No. 4 R /hd.; 2 sin. 

No. 4 4Rj11d. 

Valves: 1 DB, 2 DPT Marconi 
(Osram) 
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Amplifier Designs - 
there is the possibility that on certain 
supply systems this might be desirable, in 
which case the earth connection should be 
made via a one- or two -mfd. condenser, 
and can be arranged as shown by the 
dotted lines in the circuit diaprant. Under 
no condition should the amplifier L. 
earthed direct. 

The position of the smoothing choke 
Che is based on the assumption that 
the negative conductor of the supply 
main is at earth potential, but this 
will not necessarily be so in every 
case. 

Now the smoothing choke must be 
connected in the " live " main to he 
effective, but it is not proposed here 
to suggest that the constructor should test 
his mains to ascertain which conductor is 
earthed. The easiest and simplest way is 
to as:,emble the amplifier as shown, and it 
mains hum is at all pronounced to change 
over the smoothing choke to the other 1iue 
and insert it between the points narked 
X and Y. 

Volume is controlled by a potentio- 
meter in the grid circuit of the first valve, 
and although orle of 50,00o ohms has been 
fitted, its value really depends on the type 
of pick -up employed, as explained in the 

WirraIlego Worelld 

Specimen equipments are available for inspec- 
ticn at 116-1/7, Fleet Strcet, London, E.C.4. 
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but if one is deemed necessary it can be 
joined across the output terminals as 
shown in dotted lines in the diagram, or 
embodied in the loud speaker. 

A variable resistance of about 25,000 
ohms and a 0.05 mfd. condenser would 
serve in the present case. The heaters of 
the valves are joined in series, and the 
surplus volts dropped by a resistance 
capable of carrying 0.25 amp. The Bulgin 
type ì11.K.5 is used in the present ampli- 
fier, as this model is intended to be used 
with three valves only. It has three 

voltage adjusting tappings and will 
suit all supply mains between 200 to 
250 volts. The H.T. supply for the 
valves is taken from the 200 -volt tap- 
ping. Separate grid bias resistances 

are fitted in the cathode lead 
of each valve, which, so far 
as the output stage is con- 
cerned, ensures that in the 
event of one valve- failing 
the other will not be 
damaged and will receive 
adequate bias. 

The constructional work 
should not present any diffi- 
culties, as it entails little 

more than building a box -type base, 
assembling the components, and wiring. 

earlier part of this article. 
is made in the design for a 

Unencumbered 
by small com- 

ponents the D.C. amplifier 
presents a neat and clean 

appearance., 

No provision 
tone control, 
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Amplifier Designs - 
The pick -up and the loud speaker 

should be well insulated from the wood, 
either by fitting ebonite washers on each 
side and drilling large clearance holes in 
the panel for the metal shanks, or by em- 
ploying completely insulated models, as 
in the case of the battery amplifier. 

The R.I. Parafeed Coupling Unit may 
be connected in a number of different 
ways, but the one adopted here, and 
shown in the wiring plan, is the best for 
our purpose, since it joins the sundry com- 
ponent parts inside the case to give a 
straightforward parallel -fed transformer 
having a I to 3 step -up ratio. Alternative. 
conneetíons affording a higher ratio and 
making use of the auto-transformer coup- 
ling are not advised, since.they vitiate the 
grid decoupling of the output stage as 
arranged at present. 

Anode DecoupIing 

One section of the resistance in the R.I. 
Unit is - employed to decouple the anode 
circuit of the first valve; . and a two -mfd. 
condenser is joined between the H.T.r 
terminal and the negative line. This 
capacity will suffice, as a rule, but it is 
just possible that if the D.H. valve used is 
slightly above the average in efficiency an 
additional two -mfd. condenser in parallel 
with C4 may be necessary to decouple this 
stage completely. 

To avoid confusion in following the 
wiring diagram it was decided to omit all 
the " earthing " ` wires joining the metal 
cases of the various condensers to the 
negative line. This must be done, and the 
most convenient way is to remove the 
paint from one fixing lug on each con- 
denser and loop a wire under the head of 
the fixing screw and join it to the nearest 
point on .tlie negative line. 

The majority of loud speakers include 
an input transformer, and it is customary 
to provide a few tappings so that the. 

matching between speaker and output 
stage can be ensured. The two pentodes 
will "give the ,best results, when working 
into a 4,000 -ohm load, but it will not be 
necessary to obtain a special transformer 
as this falls within the latitude allowed on 
the standard models. 

AN A.C. POWER AMPLIFIER 
Constructional details of a 25 -watt gramophone 
amplifier for A.C. mains, built as a self- 
contained unit with electric motor and pick -up, 
will be given in the issue dated February 17th. 

CORRESPONDENCE 
American Broadcast Reception 
T AM extremely interested in the experi- 

ences of " Experimental Station 
G6LI " as set forth in your Correspondence 
columns. 

I beg to endorse their statements and 
desire to associate myself with the senti- 
ments expressed, in connection with 
" medium -wave " transatlantic reception. 

Conditions permitting, my average nightly 
bag " is thirty New World stations, 25 per 

Wirehoo Wmic1 

cent. of which are of definite entertainment 
value after 3 a.m. K.P.O. (California)-; 
on approximately 442 metres, is very erratic 
even on the best of mornings, although, at 
times, it cornes in with great strength. 
South American stations are strong and con- 
sistent just now, but broadcast very little 
of general interest. 

I am fully in accordance with the view 
expressed regarding the superiority of a well - 
designed and correctly ganged " super- het." 
I should like to mention, for the benefit of 
other radio enthusiasts, that it is absolutely 
unnecessary to possess L.F. power valves 
dissipating enough watts to run a small 
power -station in order to receive trans- 
atlantic stations. 

I also desire to express my curiosity re- 
garding the future problem of station 
separation. Even now several European 
stations are subject to " American " in- 
terference, quite early in the evening. 

In conclusion, I wish to register a protest 
at the serious morse interference on the 
" broadcast bands." Having kept a lengthy 
record of the ships and land stations con- 
cerned, I definitely attribute most of the 
interference to land stations ; and therefore 
consider that it is up to the B.B.C., in- 
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cidentaily the Post Office, who collect our 
" ten bobs " to give the matter their earnest 
consideration: ' ` ZETA." 

Liverpool. 

Electrical Interference 
" Free Grid's " remarks in the January 

r3th issue of The Wireless World with refer- 
ence to the trolley -bus nuisance have inter- 
ested us. Without exaggeration, it can be 
safely said that the present state of affairs 
has lost us the sale of hundreds of radio 
receivers. This you must admit can be 
taken as a very good indication with regard 
to the extent of the trouble. Although we 
have large show -rooms, it is quite impos- 
sible to demonstrate a set, just because our 
premises are situated on the trolley -bus 
route. 

Naturally, the local W.R.A. has taken 
the matter up with the P.O. and Corpora- 
tion officials and meetings were arranged. 
The outcome of the situation was a dead- 
lock. The Corporation were not prepared 
to finance anything ; furthermore, by their 
own report, there was no apparatus that 
would effectively cut the disturbance out. 

A. ADCOCK, 
For the Ipswich Wireless Co., Ltd. 

DISTANT RECEPTION NOTES 
QUITE a number of new high -powered 

stations will shortly be conducting 
their initial tests within the limits 

of the medium waveband. At the recent 
Madrid Conference it was decided that on 
the medium waves power should be limited 
to goo kilowatts, though 150 - kilowatts 
might be used on the long waves. Certain 
exceptions, however, were made amongst 
existing and projected medium -wave 
stations. The new Berlin Witzleben trans- 
mitter, for instance, is designed. for 120 
kilowatts. It is anticipated that it will be 
in full operation by the beginning of the 
spring. 

Vienna's new giant is nearing completion 
at Bisamberg, which, like Brookmans Park, 
is situated a dozen miles or so outside the 
city itself. This plant will also include a 
transmitter capable of 120 kilowatts Ni hen 
required. Tests are likely to begin in March 
or April and full wòrking may be expected 
a few weeks later. 

Forty Programmes for All ? 

Not to be outdone, the Hungarian authori- 
ties are erecting a r2o- kilowatt transmitter 
near Budapest in addition to a system of 
relays which should enable the ':whole 
country to be covered. 

Both of the Brussels stations will be up to 
75 kilowatts this year, and Rennes will be 
transmitting with an output rating of at 
least 6o kilowatts. Other stations which 
will join the super -power class -most of 
them with ratings probably between 6o 
and 75 kW. -are Hamburg, Belgrade and 
Bucharest. The time is in fact not far 
distant when every available channel, with 
the exception of those devoted to common 
waves between 30o and 55o metres will be 
occupied by a station with a power rating 
of from 25 to Ito kilowatts. Provided that 
the selectivity of the receiving apparatus 
is adequate this should mean that listeners 
will have a choice of thirty or forty pro- 
grammes within the limits of the medium 
waveband alone. 

The only fly in the ointment is sideband 
splash, against which knife -edge selectivity 
is of no avail. It is to be hoped that at 
the forthcoming Prague Conference an 
agreement may be reached to limit strictly 
the permissible depth of modulation for 
speech transmissions, for the trouble is 
mainly caused by the use of very deep 
modulation or even over -modulation during 
such transmissions. 

Best American Wavelengths 

At the moment the reception of American 
stations is by no means so good as it was 
at the end of last year. There are, in fact, 
nights when hardly a whisper can be heard 
from transmitters on the other side 
of the Atlantic. These; though, are 
fortunately rare, and old friends such 
as WJSV, WCAU, WBZ; WHAM, WTIC, 
WENR and WPG seldom disappoint. 
Those who intend to burn the mid- 
night oil will do well to remember 
that, as a general rule, the best stations 
are those with wavelengths between 
zoo and a little over 30o metres. if I 
were asked to select the most profitable 
of all parts of the waveband for American 
stations I would choose a belt a little above 
and below 27o metres. 

Of European stations the best upon the 
long waves just now are unquestionably 
Zeesen and Radio -Paris. Warsaw is much 
less interfered with than it was by the 
Eiffel Tower and comes. through as a rule 
with splendid quality and strength. 

I would pick Katowice as one of the best 
medium-wave stations. It must, I am 
sure, be using more than its rated power 
output of 16 kilowatts. Listeners, though, 
may have some difficulty in receiving this 
station when Athlone cornes into full ser- 
vice. Other stations that I. can strongly 
recommend to the attention of listeners are 
Rome, Stockholm, Brussels No. r, Munich, 
Budapest, the Poste Parisien, I.tipzig, 
Frankfurt, Turin and Magyarovar. 

D. EXER. 
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rnillursimmoroommair- 

Harlie " Midget " high -speed 
induction motor. 

Types of 
GRAMOPHONE MOTOR 

A Brief Guide to the Salient 

Features of Modern 

TliE electric gramophone motor habeen 

developed to a high state of 
perfection, and it is safe to say that 
any of the leading makes can be 

bought with the assurance that the per- 
formance from the point of view of cool 
running, adequate torque, and reliability 
will leave nothing to be desired. There are, 
however, several distinct principles of 
operation in current use, and it may there- 
fore be profitable briefly to run through the 
salient features of each type in order that 
a prospective purchaser may choose the one 
bust suited to his individual requirements. 

Where D.C. mains are available the 
choice is limited to the " universal " or 
commutator type of motor. This motor 
works either on A.C. or D.C. mains and is 
governor- controlled. It may be of the high- 
speed geared type or of the slow -speed 
type in which the rotor runs at turntable 
speed. The latter principle is conducive to 
long life and is specially suitable for con- 
tinuous service in restaurants, dance halls, 
etc 

If alternating current supply mains are 
available the range of choice is wider. One 
of the most popular types is the induction 
motor, which depends for its action upon 
the setting up of eddy currents in a plain 
metal rotor. Here, again, we have both 
high - and low -speed types, the former em- 

Designs 

plcyiug a small geared motor with a cylin- 
drical rotor and the latter a large -diameter 
disc running at turntable speed. With the 
eddy current principle of drive the speed 
would tend to increase indefinitely, so that 
governor control is necessary. This is an 
advantage where records requiring slight 
differences of speed for standard pitch are 
to be played. 

In the synchronous motor we have the 

Simpson's electric turn- 
t a b l e, a synchronous 
motor of exceptionally 

small depth. 

Collaro Model 32 
high - speed in- 
duction motor. 

Garrard slow -speed induction motor. 

B.T.H. slow -speed "Universal" motor. 

simplest and cheapest type of A.C. motor. 
Ne governor is required, and the number of 
poles is fixed to give the standard turntable 
speed of 78 r.p.m. on a 5o -cycle supply. It 
is necessary to start the turntable by hand, 
but the knack of hitting -off the synchronous 
speed is soon acquired. A shock -absorber 
is usually incorporated to smooth out any 
roughness due to the 50- cycle impulses. 

The advantages of constant speed are also 
to be found in the self- starting synchronous 
A.C. rotors which have recently made their 
appearance. The rotor is designed to 
operate both on the induction and syn- 

e. ..-...... . 

chronous principles. On first switching on 
the current the motor functions on the in- 
duction principle and its speed increases 
mitil the correct turntable speed is reached, 
when the motor falls into step with the 50- 

B.T.H 'Truspeed" 
motor, zombinin; 
the advantages 
o f induction 
and syn:hro- 
nous motors. 

Univolt high -speed induction motor incor- 
porated in a shallow playing unit with pick -up 

and volume control. 

cycles supply. The synchronous force is 
made sufficiently strong to hold the motor 
speed constant against the induction effort 
which twould otherwise tend to make speed 
increase. 

To sum up, the universal commutator 
motor is the only type suitable for D.C. 
mains and may still be used if the supply 
should subsequently be changed to alter- 
nating current. For A.C. mains the syn- 
chronous motor, whether in its simplest form 
for starting by hand or of the self- starting 
type, gives absolutely constant speed and 
avoids the complication , of governor 
mechanism. while the induction motor offers 
the possibility of speed control for recordings 
designed to run at speeds other than 78 
r.p.n). 
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Choosing a Record Changer 

Record -changing mechanism ,tied to current 
H.M.V. radio -gramophone. 

OWING to the somewhat complicated 
work which a record -changing 
mechanism has to perform and to 
the fact, comparatively :speaking, that 

it is yet only in the development stage, too 
much care cannot be taken in making a 
choice. It is the purpose of this article 
to consider some of the points which require 
attention. 

First of all let us think of all that an 
" ideal " record changer should do and 
then go on to see how near the commercial 
instrument approaches it. Our " ideal " 
machine must be capable of taking at last 
eight records of any size and mace, play 
both sides of each in succession and stop at 
the end. There must be no appreciable 
interval between the finish of one record 
and the start of the nest, nor must the 
pick -up needle require any attention. 
Records not lilted must be capable of 
instantaneous rejection at the pressure of a 
button and another button should permit 
a record to be repeated. The mechanism 

Important Details Affecting Smoothness 

of Operation 

T HE automatic record 
changer has found such 

popularity as an adjunct 
to the radio gramophone 
that it has become stand- 
ardised in many of this 
season's more ambitious 
equipments. As it is a com- 
plicated piece of mech- 
anism the finer points of 

construction should be 
studied before making a 

choice. 

are now available, however, 
with consecutive parts on 
separate records so that the 
principal objection to this 
type of instrument has been 
niet. Only one turnover of 
the pack of records is in- 
volved in the playing of a 
complete work. 

In most types, the records to be played 
are stacked on a shelf or catch immediately 
above the turntable, on which the first 
record is placed. The pick -up plays this 
record and when it reaches the end is 
raised and carried outwards. The record 
at the bottom of the pile is then allowed to 
drop on to the top of that already on the 
turntable. An escapement mechanism pre- 

vents more than one record 
falling at a tirñe. 

The cycle of operations is 
repeated until all the records 
have been played, when ether 
the last record will Le re- 
peated indefinitely or the 
motor will he switched off. 

Most makes also include 
" repeat " and " reject " 

-controls for earlier records. 

T machines an adjustment gives alternative 
positions of the ledges-one for 10- and u.he 
other for 1z -inch records. Further, the 
catch may not be capable of supporting 
all makes of standard record owing to 
slight variations in outside diameter. Great 
care should be exercised over this point and 
a comprehensive selection of records tried 
before buying. The writer has found some 
machines incapable of dealing with a varia- 
tion of even ¡inch from standard diameter. 

The Garrard record changer may be purchased 
together with pick -up as a separate unit 

Record -changer chassis 
in the latest Decca 

radio -gramophone 

should be silent in operation, 
not absorb much power in 
running and, above all, 
should be foolproof, simple 
and robust so that it will 
work without the need for 
adjustment. 

Record changers in their 
present state fall rather short of this ideal. 
In the first place, as far as the writer is 
aware, all the changers at present on the 
market play only one side of each record. 
Series of double -sided records of symphonies 

It will be readily seen that following this 
principle it is impossible to Anix :o- and 
12 -inch records because the ledge designed 
for supporting the r2 -inch disc will let the 
smaller ones fall through. In 'nest 

Another point to be watched is whether 
the throw -off mechanism will function on 
all records. Some changers are designed to 
work only with records having an eccentric 
run-off groove and the changing mechanism 
will not operate when a concentric groove 
record is played. 

A point to notice is how smoothly the 
records fall down into place. Avoid a 
machine which treats the records harshly. 

Little seems to be done as regards 
machines for playing both sides of a series 
of records. The problem, however, is be- 
ing tackled and no doubt some solution 
will be found in due course, though the 
question of its commercial production is 
quite another natter since the manu- 
facturing costs would necessarily he high. 
Another point to watch in buying a record 
changer is the length of time taken to 
effect a change. Some makes take as much 
as zo seconds, while others make the change 
in as short a time as 5 seconds. Obviously 
the quicker the change the better, provided 
the records are not roughly handled in the 
process. Little can be said regarding the 
mechanism itself. The operations involved 
naturally call for a somewhat complicated 
mechanism and all other things being ecual 
the machine with the least " works " 
should be chosen as being less likely to go 
wrong. Record -changing turntables are 
always electrically driven. A spring motor 
would not have sufficient power to work the 
mechanism and play all the records at one 
winding unless very cumbersome. The 
record- changing unit is generally already 
equipped with a pick -up, and the quality 
of this must not be neglected in buying. 
When testing, listen to the quality of the 
music to make sure that the motor is not 
causing unevenness. S. F. P. 
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Practical o1, HINTS Allib TIPS 

WHEN a pick -up is fitted to a 
receiver which derives its current 

supply from either batteries or A.C. 
mains there is virtually no risk of intro- 
ducing a short- circuit across the source 
of supply. But when making this addi- 

tion to a D.C. mains 
receiver it is strongly 
advised that special 
precautions should be 
taken, as in some 

cases the pick -up and its external connect- 
ing leads will be at practically the full 
voltage of the mains with respect to earth. 
As a consequence, annoying or even 
dangerous shocks may be felt when 
handling the pick -up, and considerable 
damage may be done through short - 
circuits. 

To be on the safe side and, what is 
equally important, to comply with both 
the word and the spirit of the various 
regulations, it is wise to make provision 
for isolating the pick -up from the mains. 
The arrangement embodied in the latest 
Wireless World D.C. receiver (the 
"Modern D.C. Three "), which is repro- 
duced in Fig. r, is to be advocated. It 
will be observed that the pick -up is en- 
tirely isolated, so far as D.C. voltages are 
concerned, by a pair of i -mfd. con- 
densers ; in order that grid bias may be 
applied to the grid of the detector valve - 
or, rather, to the first amplifying valve, 
into which it is converted -a resistance R 
must be interposed. The value suggested 
will he found suitable in almost every 
case. 

It should be added that where indirectly 
heated D.C. valves are used it may be 
necessary. in certain cases, to " tie 

D.C. 
Mains 

Precautions 

C/O SWITCH 

Ra Rzx 
U< 
UJ 

cc.a 
u 

1 mfd 

POT. 

C 

mfd 
BIAS 
RES. 

PICK -UP 
1 mfd 

Fig. 1. -A safe method of connecting a 
pick -up to a D.C. mains set. 

down " one side of the valve heater to the 
earth line by means of a large condenser 
(marked C in Fig. I). 

WHEN a receiver already includes a 
post- detection (or L.F.) volume 

control, it might appear that the addition 
of a pick -up would not involve the fitting 
of any additional means for regulating in- 
tensity. But the voltage output of most 

modern pick -ups is 
quite high, and if it 
be applied in full to 
the grid of the average 
detector valve 

(temporarily converted into an L.F. 
amplifier) it is more than probable that 
overloading will be produced. The fact 
that volume may be cut down to any 
required Ievel by operation of the existing 
post -detection control does not in any way 
obviate the ill- effects of this over- 
loading. 

Fixed 
Pick -up 

Potentiometer 

Fig. 2. -A 
fixed poten- 
tiometer, by 
means of 
which any 
desired pro- 
portion of 
the voltage 
delivered by 
a pick -up may be applied to the succeeding 
valve. A simple tone corrector, in the form 

of a semi -variable condenser, may be added. 

In cases such as those we are consider- 
ing the expense of an extra variable 
potentiometer may be avoided by shunt- 
ing the pick -up with a fixed potentiometer, 
as shown in. Fig. 2. 

The combined ohmic value of the two 
resistances forming the potentiometer 
should equal that recommended by the 
makers of the particular pick -up that is to 
be used. The proportion of the pick -up 

AIDS TO BETTER 
REPRODUCTION 

output voltage that will be applied to the 
grid is determined by the relative value 
of the two resistances ; if it is desired to 
apply only half the available voltage, then 
they may be of equal value. With a 
sensitive pick -up and a receiver giving 
high magnification it will probably not 
be necessary to use more than one- quarter 
of the available pick -up voltage ; in this 
case the resistance of R> should be three 
times that of R2. 

The radio- gramophone switch and detector 
valve of " The Modern D.C. Three " are 

mounted close together. 

In order to compensate for the loss of 
high notes that may result from making 
a drastic reduction in applied pick -up 
voltage, the upper limb of the potentio- 
meter may be shunted with a semi - 
variable condenser, as shown in dotted 
lines. To strengthen high notes the value 
of the condenser is increased by screwing 
its knob in a clockwise direction. 

This method of tone control, though so 
simple, is extremely effective, especially 
if the associated resistances have high 
values. Assuming RI to be something 
between roo,000 ohms and á megohm, a 
maximum capacity of o.00r will-be about 
right. 

WHEN making provision for the WHEN 
addition of a pick -up to an existing 

receiver it is worth while to mount the 
radio- gramophone change -over switch as 
close as possible to the valve with which 
it is associated. In nine cases out of ten 

this valve will be the 
detector, which will 
have to deal with 
both H:F. and L.F. 
impulses. 

Although this precaution is perhaps not 
of very great importance when the 
simplest forni of switching is fitted, it 
is certainly highly desirable when a 
change -over switch is used, as, for 

The Radio - 
gramophone 

Switch 
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example, that shown in the accompanying 
Fig. Z. Two of the leads connected to the 
switch carry H.F. currents. 

If it is impossible. to mount the switch 
in close proximity to the valve it may 
be found necessary, in order to prevent 
instability, to shield one or more of its 
connecting leads in metal- braided sleev- 
ing. This course, though unobjectionable 
from most points of view, may add so 
much extra stray capacity to the asso- 
ciated tuned circuit that the waveband 
covered by the receiver will be restricted. 

IN a self- contained radio- gramophone 
with built -in loud speaker a more or 

less serious resonance effect is sometimes 
caused by the transmission of vibration 
from speaker to receiver. Although modern 
valves are not usually microphonic, the 

possibility that this 
defect is responsible 
should not be ruled 
out entirely. Again, 
vibrations may be of 

such an amplitude that the condenser 
vanes will be affected, and this is par- 
ticularly likely to cause a puzzling effect 
in a superheterodyne. 

Whatever the precise cause of the 
trouble may be, mechanical insulation 
will generally cure it, and it is not a diffi- 
cult matter to mount the entire receiver 
chassis on blocks of sponge- rubber or 
similar material. Of course, all the good 

Insulation 
Against 

Vibration 

Mechanical insula- 
tion against vibration 
is afforded by this 
method of mounting 

a loud speaker. 

done in this way would be entirely offset 
by screwing the control spindle bushes 
rigidly to the front of the cabinet ; to use 
an electrical analogy, this would short - 
circuit the mechanical insulation afforded 
by the rubber. When this plan is adopted 
it is generally best to make the control 
panel integral with the receiver chassis, 
and to cut a vignette in the face of the 
cabinet to expose the control knobs. 

It will sometimes be easier to attack the 
problem from an opposite angle, and to 
insulate the loud speaker itself in such 
a way that the vibration from it cannot 
be transmitted to the receiver through the 
woodwork. To do this the loud speaker 
is screwed to a sub -baffle measuring per- 
haps a foot square, which is mounted 
behind the " fret " of the cabinet. Again, 
strips of insulating material, such as felt 

MpOIl82M VopIld. 

or sheet sponge- rubber, must be inter- 
posed between the sub -baffle and the 
cabinet, as suggested in the accompanying 
sketch. Further, blocks of insulating 
material must be placed under the clamps 
by which the sub -baffle is held in position. 

These precautions should remove the 
cause of certain types of resonance, and 
also of howling, provided the latter be 
due to mechanical reaction, and not to 
electrical reaction. Before going to the 
trouble of providing insulation in the 
manner suggested it is not a bad plan to 
make a test by temporarily removing the 
receiver from its cabinet, connecting the 
loud speaker by long leads, and then ob- 
serving whether performance of the set is 
improved. 

A pair of ganged Rotor -ohm potentiometers, 
suitable for a combined radio and gramo- 
phone volume control. An on -off switch is 

included. 

ALTHOUGH 
it is hot the purpose of this 

note to suggest that the number of 
control knobs on a receiver or radio - 
gramophone should be reduced to such an 
extent that desirable adjustments cannot 
be made, it is always worth while to 

simplify operation if 
this can be done with- 
out prejudice to effi- 
ciency. It is 
particularly desirable 

to do so when the set is to be operated 
by non- technical members of the house- 
hold. 

It is obviously all to the good if the 
same control knob which determines the 
loudness of radio reproduction shall also 
be operative when 
the set is converted for 
use with a pick -up. 
In a few cases it is 
just possible to arrange 
matters so that the 
potentiometer which 
customarily performs 
this duty shall act in 
both cases, but as a 
rule a relatively corn - 
plicated system of 
change -over switching 
will be necessary, and 
so the plan is not one 
to be generally recom- 
mended. 

But an exactly simi- 
lar effect, from the 
point of view of the 
user, can be brought about by using a 
double -unit potentiometer of the type that 
is now obtainable - commercially. Both 

Twin 
Volume 
Controls 

FEBRUARY 3rd, 1933. 

potentiometers are mounted on the same 
spindle, and are actuated by a single 
external knob. 

In wiring up, the two potentiometers 
should, of course, be treated as separate 
units -as indeed .they are -but care 
should be taken to see that the ends of 
the resistance elements are connected in 
such. a way that the volume of reproduc- 
tion for both " radio ',' and " gramo- 
phone " is increased by rotating the 
knob in the same direction. 

IT will hardly be necessary to say that 
the usual procedure of inserting a 

pick -up in the grid circuit of a detector 
valve is not applicable when diode detec- 
tion is employed. The two- electrode 
detector is no more an amplifier than is 

a crystal, and without 
a very elaborate 
switching scheme can- 
not be made to act 
as one. 

The rule to apply when converting such 
sets for gramophone reproduction is to 
connect the pick -up in the grid circuit of 
the L.F. valve which immediately suc- 
ceeds the diode. In order to isolate the 
latter a change -over switch may be em- 
ployed, but when dealing with battery - 
operated sets the somewhat simpler plan 
shown diagrammatically in Fig. 3 may be 
preferred. In addition to the usual switch 
by means of which the pick -up is con- 
nected, another switch is connected in the 
diode filament circuit ; this should be 
opened when the set is being used for 
gramophone reproduction. Failure to 
observe this precaution will introduce 
distortion, but the presence of the diode 
will do no harm providing its filament is 
cold. The incidental capacities associated 
with the diode are so small that their 
presence is most unlikely to cause any 
falling off in quality, while the load 
resistance, which is effectively in parallel 
with the pick -up, is so high that it will 
have virtually no effect. 

Of course, this arrangement applies only 
to battery- operated sets, in which, inci- 
dentally, it is economical to make pro- 
vision also for extinguishing the filament 
of the H.F. valve while the pick -up is in 

Diode 
and 

Pick -up 

Fig. 3. -By interrupting the filament circuit of a diode detector, 
a pick -up may be connected to the grid of the succeeding L.F. 

valve in the simple manner shown. 

use. These various operations can be 
effected simultaneously by means of a 
single multi- contact switch. 
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SYNTHETIC SOUND 
IN H U. i l A N perfection of articulation and other 

remarkable phenomena are claimed as possible with 
the new system of artificial sound production now being 
experimented with by a German acoustic expert, Rudolf 
Pfenniger. The method is based on the variable area 

system of sound recording on film. 

Voices from Pencil Strokes 
THERE seems no limit to the 

possibilities of the sound film. 
Only recently an Austrian firm 
produced an interesting type of 

record consisting of nothing more nor less 
than long rolls of paper tape ; now we 
learn that a German, Rudolf Pfenniger, 
with the assistance of the Bavarian Film 
Company, is producing from paper strips 
records of human speech that no lips have 
ever spoken ! Records of songs, too, that 
no human voice has ever sung! 

Studying Zig -zags 

This miraculous- sounding achievement 
is the result of a lengthy and gruelling 
study, under the microscope, of the 
characteristic shapes of the zig -zag out- 
lines of innumerable sound -on -film records 
-such as are used for " talkies " in 
which the variable -area system is em- 
ployed. Like a five -year -old learning to 
read and write, letter by letter Pfenniger 
mastered the appearance of the various 
sounds as recorded on the films, so that in 
time he was able to " read " a film as well 
as if it were the strip out of a tape- 

machine. But this was only the first 
step ; presently he developed such a 
virtuosity that he could draw, with a 
pencil, his own zig -zag outlines, which, 

By HERBERT ROSEN 

nique will lead us. Is it, for instance, 
possible that the music of a sound film 
will be recorded by one man at his desk 
instead of by an orchestra in a large 
studio? And -the bright idea occurs to 
us as we write -will a dumb man be able 
to talk by tapping out his speech on a 
special keyboard like that of a type- 
writer but actuating artificial sounds in- 
stead of printed letters? And will our 

politicians, addressing their 
constituents, scorn to rely 
on their poor human 
larynxes and use instead 
the awe- inspiring perfection 
of Science's latest achieve- 
ment? 

But, to refer to a pos- 
sible application of more 
immediate utility, could not 
the principle be applied to 
taking the " Yank " out of 
American films so that those 
little peculiarities of speech 
which jar the nerves of 
B.B.C.- trained ears could be 
suppressed without chang- 
ing the film actors or going 
to the expense of a specially 
recorded film for English 

patrons of the cinema? 

VOKAL 

i 
VOKAL VOKAL 

I I 
VOKAL VOKAL KonloMAMT 

u o e a sch 
Wave forms, drawn by Herr Pfenniger, representing the five 

vowel sounds and a commonly used German consonant. 

when passed through the reproducer, 
sounded just like human speech. 

Nowadays, with increasing skill, he can 
even improve on the product of us poor 

imperfect humans, smoothing 
and polishing his curves until his 
results give an inhuman perfec- 
tion of articulation which even a 
B.B.C.. announcer can never 
attain ! It is even reported that 
in his lighter moments Herr 
Pfenniger can produce the most 
amusing effects by playing all 
sorts of tricks with the human 
voice. 

The general idea underlying 
this work is not new, but we be- 
lieve that efforts have not hitherto 
been directed towards producing 
results of such precision nor on so 
ambitious a scale. 

To facilitate rapid preparation of records Herr 
Pfenniger has manufactured stencils. 

Helping the Dumb Talk 

It is almost impossible to 
foresee just where this new tech- 

New Amateur Call -Book 
THE winter quarterly issue of the " Radio 

Amateur Call -Hook " has now been issued, 
and is obtainable in Great Britain from Mr. 
F. T. Carter, Plot A, Gleneagle Mansions, 
Streatham. Owing to the dollar exchange the 
price is now 6s. 6d., post free, for single copies, 
or x1S. for the four quarterly issues. 

The list of call- signs, names and addresses of 
ail known amateur transmitters in the world 
now extends to 185 closely printed pages, and 
is, we believe, the only one of its kind now 
pnúlished, since, for reasons of economy, the 
American Government has ceased issuing their 
official list of American amateurs. 

In addition to the main list, short -wave en- 
thusiasts will find other useful information, 
such as Press and weather reports, and a fairly 
comprehensive list of commercial short -wave 
stations. 

If we may judge by our own correspondence 
there are still many short -wave listeners who 
do not know of this publication, despite the 
fact that it is often mentioned in our columns, 
and to these we would say: " Now you know 
what it is and where you can get it." 
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By Our Special Correspondent 

Hypothesis 
ADELIGHTFULLY characteristic theory 

has been evolved by the B.B.C. to 
account for the increase in the number of 
complaints concerning electrical interfenonce 
with broadcast reception. It is that the 
programmes are so much more entertaining 
to -day that people cannot tolerate in- 
terruptions which would have gone un- 
noticed two or three years ago. 

Uncanny Increase 
Be that as it may, the figures are un- 

doubtedly startling. In 193o only `? per 
cent. of the technical correspondence re- 
ceivers related to man -made static ; a year 
later it had risen to 19 per cent., and in 
1932 to no less than 39 per cent. 

Crackles as a Radio Miracle? 
This is out of all proportion to the 

growth in the number of licence holders. 
There are probably several reasons for the 
increase. For example, listeners are un- 
doubtedly more critical of results than they 
were a few years ago ; probably crackles 
were once accepted as part of the miracle 
of radio. 

The vastly increased popularity of 
domestic electrical appliances must also 
account for a good 
deal of noise. 

By way of remedy 
the B.B.C. firmly 
plumps for the 
silencing of electrical 
apparatus at the 
time of manufacture. 

Defeating the 
Born Querist 
Taken en masse, 

the technical corre- 
spondence received at 
Broadcasting House 
is definitely dimin- 
ishing, and the 
B.B.C. put this down 
tò the new vogue of 
" the unanswerable 
pamphlet." T h e 
various brochures 
now distributed to 
listeners in trouble 
are written in such 
s i m p 1 e, foolproof 
terms that even the 
born querist has 
difficulty in finding 
ambiguities worth 
writing about. 

Should It? 
TWO well -known 

journalists go to 
the microphone on 
February 11th to 
hold a discussion in 

Autograph Hunters at Large 
HENRY HALL is threatened y. ith 

writer's cramp. He tells me that when 
by special invitation the other day he 
attended the Lancashire Masonic Ball in 
Liverpool he conducted just one number by 
the local dance orchestra. The rest of the 
evening was taken up in signing autograph 
albums! 

Making the Empire Dance 
By special request, numbers by the B.B.C. 

Dance Orchestra are now included in every 
Empire transmission. 

Provincial Protests 
1JIE -HARDS in the Provinces are still 

urging the B.B.C. to restore the local 
orchestras, though I feel sure that their 
efforts will come to nought. It is true that 
opinion is divided even at headquarters on 
whether the regions should each have their 
own musical combination ; the Music De- 

NOISE MAKING IN U.S. It is interesting to compare this picture 
with that of the B.B.C. " effects " department published in our issue of 
January loth. Above are the appliances for producing storm and other 
noises in the Columbia studios. The artistes can depict falling rain, 

wind moaning, footsteps on gravel and other ominous effects. 

the " Should they be 
Scrapped? " series. They are Mr. Hamilton 
Fvfe, former editor of a London paper and 
international correspondent, and Mr. Tom 
Clarke, former editor of an Australian paper, 
present editor of a London paper, and the 
living embodiment of modern journalistic 
methods as introduced by the late Lord 
Northcliffe. The subject of their discussion 
is " Should the Press be abolished? " 

partment, I hear, are in favour of such a 
scheme, but practical and financial con- 
siderations far outweigh the musical and the 
sentimental. 

Drawbacks of Local Orchestras 
The B.B.C. contend that the t. ;sly big 

works which everyone wishes to hear can 
only be performed by the B.B.C. Symphony 
Orchestra. If, say, the Northern Region 

were given back its orchestra of 38 players, 
northern listeners would still complain, for 
their local orchestra would be unable to 
offer them the more ambitious symphonic 
works and would only occupy progr-eume 
time which could be much better tilled by 
the big ün o stra in London. 

tr, 

Arguing Over the Atlantic 
Ei. N for those of us who can afford to 
ignore war debts and reparations the 

broadcast debate on this topic between 
students of Yale and Cambridge Universities 
on February c rth should hold an uncommon 
technical interest. 

The pros and cons will be tossed to and 
fro over the Post Office Transatlantic 'phone, 
a ud I can imagine nothing more thrilling 
than a really heated debate over the watery 
wastes. 

Presumably Father Neptune will preside. 

Miss Dulcirna Glasby 
C.001) may yet come of the regrettable 

resignation of Miss Dulcima Glasby 
from the staff of the B.B.C. This talented 
adaptor of plays and books for broadcasting 
has lacked the time during her seven years 
of service with the Corporation to produce 
very much original work of her own ; yet 
the one radio play that Miss Glasby did 
write -" Obsession " -was voted a rare 
success. I hope that her pen will soon be 
active in the production of original radio 
plays, of which -as Mr. Val Gielgud knows 
only too well -there are far too few. 

A Lot in a Name 
t t 1L«chwitz is Maschwitz and Marvell is 

Marvell, and never the twain shall 
meet. Which means that although Mr. Eric 
Maschwitz, the radio playwright, better 
known as " Holt Marvell," had intended to 
alter his name to the latter by deed po11, 
circumstances have ruled otherwise. The 
rumour published, fierce telegrams hurtled 
across from relatives in Poland intimating 
that the family was coming over to argue 
the point. The hasty reply said in effect, 
that, for the present, the writer would re- 
main, theirs devotedly, Eric Maschwitz. 

Physical Jerks. 
T11E vision of a hypothetical apoplectic 

colonel seems to loom up in the eyes of 
the B.B.C. whenever radio " physical jerks " 
are suggested. The official attitude seems to 
be that the broadcasting of early morning 
exercises would lead elderly or delicate 
persons to attempt the impossible with 
baleful results, and that the responsibility 
for these (imaginary) disasters would be 
laid at the door of Broadcasting House. 

The Reason? 
The argument is so easily answered that 

one wonders whether there is not some 
underlying deterrent to ante -breakfast 
broadcasting. Are the B.B.C. late- risers? 
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Warmed -Up Thrills 
ME_ LIONEL SECCOMBE made a splen- 

did attempt to give us the excitement 
of a running commentary-in his eve -witness 
account of the Petersen- Pettifer fight, but 
did not quite succeed. The description 
made me think of a good dinner warmed up 
a second time for supper. 

Why Not the Blattnerphone ? 

A friend suggests that the Ii.B.C. might 
well copy the German method of taking an 
actual record of events which cannot for 
various reasons be. broadcast at the moment 
of happening. If Mr. Seccomhe could have 
given a running commentary over the line 
to Broadcasting ]louse, his remarks -plus 
the crowd noises -being Blattnerphoned, 
the item would have been much more 
successful when re- transmitted half -an -hour 
later. 

I commend the idea to Mr. Gerald Cock, 
the " O.B." chief. 

" Hassan " 
ABRILLIANT cast of twenty -five has 

been engaged for the broadcast of " Has- 
san," part one of which is to be heard on the 
National wavelength on February 7th and 
part two on the Regional wavelength on 
February loth. The name part will be 
played by Henry Ainley, that of the Caliph 
by Ronald Simpson, Ishak, his minstrel, will 

- WIlellsoo WOOIícl 

be Leon Quartermaine, and Rafi, King of the 
Beggars, Ion Swinley. The Executioner 
will be Abraham Sofaer, and the narrator, 
Harman Grisewood. 

Just the Same in China 

IN its struggle with conflicting interests, 
such as the General Theatres Corporation, 

the B.B.C. should gaze eastwards for a few 
moments and take courage in the thought 
that it has a companion in distress in far- 
away China. According to the Radio 
Corriere, the Chinese theatrical interests, 
which have been in the business since two 
or three thousand B.c., are savagely accusing 
the National broadcasting authorities of ruin- 
ing the theatre through the medium of the 
loud speaker. 

The Only Way 
A few months ago, it seems, young and 

old alike in the cities of Shanghai, Pekin 
and Nankin, would sit around the theatrical 
booths and watch the same old antics that 
had amused their forefathers for generations. 
Now, however, they turn their backs on the 
mummers, preferring the more sophisticated 
radio entertainment. 

The Chinese theatre ought to amalgaH 
mate with the radio business while the 
going's good. Alternatively, it might seek 
an exclusive alliance with the television and 
cinema interests. 

ON THE SPOT 
VISITS TO FOREIGN BROADCASTING STATIONS 

V. -Radio Toulouse, 779 kc. 

" jCI, Radio Toulouse! " What listener 
1 with any pretensions as an ether 

searcher has not heard that call? Not long 
ago I visited the station and studios in the 
surprisingly humble building known as 
" Villa Schmitt," just outside the town. 
The famous war " between the privately 
owned Radio Toulouse and the official Tou- 
louse P.T.T. was smouldering then, as 
now. In those days Radio Toulouse was 
forbidden to use a land line from studios in 
town, so the owners were using, and con- 
tinue to use, as studios the " Villa Schmitt," 
which, incidentally, is a converted pig 
farm. The " war " now centres round the 
official refusal (up to the present) to grant 
Radio Toulouse a permit to broadcast on 
loo kW. from the new transmitter at 
Château d'Agnan. All is ready for regular 
transmission from this imposing mansion. 

The Post Office station at Toulouse is 
known as Toulouse Pyrénées, and is the 
sort of station specially designed to enable 
club secretaries to bestow gold medals on 
members who succeed in hearing it. 

WANDERING WAVE. 

Situated on high ground in a 
smiling landscape, the old 
Château d'Agnan makes an 
excellent modern broadcast- 

ing station. 

- 
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385.1 m. 

The main studio at 
Radio Toulouse is a 
converted pig -sty. 
The inset sketch 
shovels the studio 
huilding ,and ..the 
masts of the old 

station. 
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Jack Payne Again 
ANOTHER broadcast by Jack Payne with 

his Band takes place in the National 
programme for February 13th. These old 
friends of broadcasting are giving perform- 
ances before the microphone at the rate of 
one a month to enable them to keep in touch 
with the listening public, who now have the 
opportunity of seeing them in the flesh as 
well as hearing them by wireless. 

A Radio Mass 
" T A MESSE du Cinéma et de la Radio " L was celebrated at the Madeleine, Paris, 
on January 19th, when Archbishop Verdier, 
addressing a large congregation, declared 
that the " intellectual and moral welfare 
of the multitude " was largely in the hands 
of those controlling broadcasting. 

Do Americans Copy Us? 
AWASHINGTON friend tells me that 
" three cardinal crimes " in every -day 

and especially in radio speech have been 
specified by Miss Dagmar Perkins, president 
of the U.S. National Association for Ameri- 
can Speech. They are : (i) Failure to open 
the mouth widely enough ; (2) ignorance or 
carelessness of diction ; and (3) too much 
imitation of English. 

' ` What we want," said Miss Perkins, " is 
pure and beautiful American." 

/ 
villa Sehmit. - the old home. 
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REAl 
Dual Loud Speakers 

WE are asked to summarise briefly the 
main advantages of so- called " dual 

compensated " loud speakers, which con- 
sist of a pair of instruments specially 
matched for working in conjunction with 
each other. 

Although the subject is not entirely free 
from controversy, and further, not all dual 
loud speakers are planned with precisely the 
same objects in view, the matter may be 
summed up in general terms without risk 
of being seriously misleading. 

As a rule, the frequency range covered by 
dual loud speakers of the normal type is but 
little wider than that of a single loud 
speaker of similaí design. This does not 
apply to designs in which one of the units 
is intended to act almost solely as a repro- 
ducer of the higher audible frequencies. 

E 
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S' PROBLEMS 
THESE columns are reserved for the publication 

of matter of general interest arising out of 
problems submitted by our readers. 

Readers requiring an individual reply to their 
technical questions by post are referred to "The 
Wireless World" Information Bureau, of which 
trief particulars, with the fee charged, are to be 

found at the foot of this page. 

there is a distinct risk of introducing in- 
stability, but the difficulties in this direction 
are by no means insuperable, as the amount 
of extra magnification needed is relatively 
small. Even this possibility of trouble 
might be overcome almost entirely by adopt- 
ing diode detection, a plan suggested by 
another reader, who already uses this 
method in his receiver with extremely stis- 
factory results, and wishes to retain its 
advantages in combination with the 
additional ones offered by the Q.P.P. 

0'0001 rntd 

H.F. CHOKE 

LOW -RATIO P.P. 
TRANSFORMER 

+H.T 

SPEECH 
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Fig. r.- Quiescent push -pull output system, preceded by an intermediate L.F. stage and diode detector. 

Matched pairs., in which individual units 
have slightly different characteristics, are 
capable of a power -handling capacity of 
more than twice that of a single similar 
instrument ; further, there is a considerably 
greater immunity from resonances, since 
each instrument tends to damp out the 
resonance of the other. Again, some im- 
provement in sensitivity is to be anticipated. 

Superior -quality Q.P.P. 
A NUMBER of readers have asked whether 
L, there is not some simple way of using 
existing push -pull L.F. transformers with 
a low step -up ratio (in the order of r :3.5) 
in a quiescent push -pull receiver, on the 
lines of that recently described in this 
journal. 

With any practical grid detector, we fear 
that without the help of a considerable 
voltage step -up, as afforded by the special 
types of L.F. transformers produced 
specially for this new circuit, it would be 
impossible to feed a quiescent push -pull 
output stage directly from the detector 
valve. Consequently, an intermediate L.F. 
stage must be interposed if a low -ratio 
transformer is to be used, and we do not 
know of any satisfactory alternative to this 
plan. 

As a result of . adding this extra valve 

a 

system. He asks us to suggest a suitable 
circuit arrangement. 

The circuit given in Fig. r should meet 
the needs of this reader. From the L.F. 
valve onwards, the arrangement is precisely 
the same as that of the ' Quiescent Push - 
pull Two," while the diode detector con- 
nections are quite conventional. In spite 
of the fact that an extra valve is employed, 
the drain on the H.T. battery will not be 
increased, as the diode valve requires no 
anode current. 

Of course, an arrangement of this nature 
may be preceded by an H.P. stage. 

For Low - Impedance Circuits 
AS has already been stated, the " Whistle 

Suppressor" (The Wireless World, Octo- 
her 28th) works at its best when connected 
to a circuit of high impedance. 

A reader who is using, for local- station re- 
ception, a " quality " receiver with low gain 
resistance -coupled L.F. circuits and a low - 
impedance output stage, is troubled by 
whistle interference from foreign stations 
after dark ; this is by no means an un- 
common occurrence at this time of year, 
even when the receiver is of low sensitivity. 
He concludes, quite rightly, that a device 
like the " Whistle Suppressor " should pro- 
vide a satisfactory cure without appreciably 

affecting the brilliancy of reproduction, 
which is a special feature of his set, but 
doubts whether the device as described 
would be suitable for his own set. 

We think that in this case better elimina- 
tion would be obtained by using lower in- 
ductance and higher capacity values in the 
suppressor. It is suggested that the coil in 
the unit should be halved in inductive value 
by winding on only about 7o per cent. of 
the number of turns specified, and that all 
capacities should be doubled. This means 
that a tuning condenser of o.00r mfd. will 
be needed, but components of this value are 
obtainable commercially without very much 
difficulty. 

More Voltage Step -up Needed 
IT is not difficult to recognise the signs 

of detector overloading, which is a more 
common defect in present -day receivers 
than is generally realised. In very bad 
cases there may be a wipe -out effect, strong 
signals being tuneable at two distinct posi- 
tions on the dial. This is often due merely 
to excessive signal strength. 

But it will sometimes be painfully evident 
that reasonable volume cannot be obtained 
when strong -as opposed to over- strong- 
signals are being received, and for this the 
detector must always be suspected if it is 
known that the output stage is free from 
blame. Yet another indication is that 
tuning appears to be excessively broad 
when receiving fairly strong signals, but is 
sharpened appreciably when weak ones are 
tuned -in. 

These various symptoms are described in 
recent letters, and we are asked to suggest 
how matters may be improved. 

Although each case should perhaps .be 
dealt with individually, it may be pointed 
out .that the power- handling capabilities of 
a grid -leak detector may always be increased 
by applying a greater H.T. voltage to its 
anode. Even when the maximum voltage 
available is already being used a similar re- 
sult might sometimes be achieved by reduc- 
ing the value of decoupling resistance, but, 
of course, there is always the risk that this 
may produce instability. Another sovereign 
remedy, and perhaps the safest to apply, is 
the substitution of an L.F. transformer 
having a greater step -up ratio than the com- 
ponent at present in use. If quality of re- 
production is to be maintained the new 
transformer should be of good design, and 
this is a case where undue economy should 
not be exercised. 

The Wireless World 
INFORMATION BUREAU 

THE service is intended primarily for readers 
meeting with difficulties in the construc- 

tion, adjustment, operation, or maintenance of 
wireless receivers described in 7'he Wireless 
World, or those of commercial design which from 
time to time are reviewed in the pages of 7'he 
W Wireless World. Every endeavour will be made 
to deal with queries on all wireless matters, pro- 
vided that they are of such a nature that they 
can be dealt with satisfactorily in a letter. 

Communications should be addressed to The 
Wireless ll'orld Llformation Bureau, Dorset 
House, Tudor Street, E.C.4, and must be accom- 
panied by a remittance of 5s. to cover the cost 
of the service. The enquirer's name and address 
should be written in block letters at the top of 
all communications. 
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EDITORIAL COMMENT 
Nation Shall Speak Peace 

Unto Nation 
Justify the B.B.C.'s Motto 

WE may be excused if from 
time to time we have 
wondered what prompted 
the British Broadcasting 

Corporation to adopt as its motto 
" Nation Shall Speak Peace unto 
Nation," since, although the Corpora- 
tion has been in existence for more than 
ten years, we can recollect no instance 
when broadcasting has been used for 
communication between one nation and 
another, except on certain rare occa- 
sions when there has been a re- broad- 
cast of some individual programme 
originating in another country. 

There would seem to be ample 
scope for the B.B.C. to make their 
motto effective. The difficulty in inter- 
national broadcast communication in 
Europe centres around the language 
problem. Music is internationally 
understood, but the language differ- 
ences make national programmes, inso- 
far as talkies are concerned, appre- 
ciated abroad only by those very few 
listeners who have a sufficient know- 
ledge of the language used to under- 
stand them. 

Why should not the co- operation of 
European broadcasting authorities be 
arranged in a scheme whereby talks 
would be broadcast in languages other 
than those of the country from which 
the broadcast originated ? These talks 
would have to be arranged on the 
understanding that they would not 
be in the nature of propaganda. The 
motto, " Nation Shall Speak Peace 
unto Nation," would guide the choice 
of subject matter. There should be 
nothing in the talks calculated to give 
offence to the country in whose lan- 
guage these broadcasts were con- 
ducted. As a commencement, we would 
suggest talks written by political heads 

and leaders of public thought in each 
country, which would express national 
viewpoints on important questions of 
the day ; other talks would deal with 
domestic life, education, recreations, 
etc. These talks would, in the case 
of this country, be translated into the 
various languages of the Continent 
and given as a series from the national 
transmitters. Similarly, we would like 
to hear corresponding views in English 
talks from the capitals of Europe. 

We cannot but believe that talks of 
this nature would have an influence not 
only educational, but social, and would 
help to bring about a better under- 
standing between nations than it is 
ordinarily possible to achieve through 
the existing channels of intercommuni- 
cation. We commend this proposal 
to the B.B.C. and would urge them to 
consider whether, on some such lines 
as we have briefly outlined, they could 
not set the example and invite other 
broadcasting authorities to help to 
stimulate interest between European 
nationals and so justify the Cor- 
poration's motto, " Nation Shall Speak 
Peace unto Nation." 

Foreign Stations 
Readers' Views 

READERS have shown very great 
interest in the subject of foreign 
and local listening discussed in 
our issue of January 27th. In 

this issue we publish a representative 
selection of letters received. 

In forming opinions on this question 
let us be careful to remember that 
fading can now be practically over- 
come with automatic volume control 
and that there is every likelihood of 
legislation controlling electrical inter- 
ference in the near future. Manufac- 
turers, in deciding upon their future 
policy, must take these factors into 
r:tnsideration. 
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The Story of the Small L.F. 
Transformer 

The Advantages of Alloy Cores 

By L. S. CRUTCH, B.Sc. 

UST what artifice on the part of the 
maker of L.F. transformers has 
enabled a shrinkage in dimensions to 
be brought about during the last two 

years may not be quite clear, although 
reference is usually made to the special 
properties of some . particular core on 
which the transformer is wound. It is 
hoped in this account to give some idea 
of what lies behind this large reduction in 
size, and how these midgets compare with 
their larger predecessors. We shall also 
see how circuits need slight modification 
from former arrangements if we are to 
use this new piece of apparatus to its 
fullest advantage. 

What is Permeability ? 

We use a transformer as a means of 
coupling one valve to the next in an 
amplifier, and as such it is expected to 
hand on to the next valve the voltage 
presented to it by the first, at the same 
time further justifying its existence by 
magnifying this voltage several times 
before handing it on. To do either of 
these things it must have inductance ; 

and inductance, as is well known, is ob- 
tained by winding turns of wire over a 
core which is usually iron. True, the 
winding would have inductance if the iron 
were not present, but its value would be 
very much less than when it is present. 
The property of iron in causing an increase 
in the inductance of winding when situated 
in its magnetic field is called its 
permeability, and it has this property by 
virtue of the fact that, being a magnetic 
material, it has a much lower " magnetic 
resistance " than the air or other material 
which would otherwise be in the field of 
the winding. 

This permeability, as we shall see, is a 
very variable quantity, and depends not 
only on the material itself, but also on the 
conditions under which the material is 
used. The permeability of any non- 
magnetic material is unity, and it is a 
property of any magnetic material that it 
has a permeability greater than unity, or, 
in other words, that it has the property 
of increasing the magnetic effect of a coil 

THE introduction of the high - permeability 
core has been responsible for the appearance 

during the last two years of a considerable 
number of L.F. transformers of quite Lilliputian 

dimensions. Wizen using these components not only is there 
much saving of space but there are electrical advantages 
which are explained in this article in terms easily understood 

by the less advanced student of wireless. 

of wire carrying a current. We want to 
be quite clear that inductance is a property 
associated with a changing magnetic 
field, it has no being when the field is 
steady and unchanging. 

In any amplifier using valves there 
must be an impedance in the anode cir- 
cuit if the voltage amplification from the 
valve is to be usefully employed. Further- 
more, if the amplifier is to work over a 
range of different frequencies and is to 
give substantially equal amplification at all 
frequencies, this impedance must be large 
in comparison with the internal resistance 
of the valve which precedes it. In the 
case of an intervalve transformer this 
impedance is made up of the resistance 
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Fig. 1. -The enormous increase of perme- 
ability when certain metals are alloyed with 

iron can be seen from these curves. 

and reactance of the windings. This 
resistance is the effective copper resistance 
of the winding, with an additional amount 
due to energy losses in the iron circuit. 
In any case this is usually small in com- 
parison with the reactance of the wind- 
ings. This reactance is the " resistance " 
offered to an alternating current, but 

merely in a blocking sense, in that it 
involves no dissipation of energy as occurs 
with what is more strictly termed an 
" ohmic resistance." 

The value of the reactance is given by 
the product of the frequency in question, 
a factor which happens to be 6.28 and the 
inductance ; which brings us back to this 
inductance question in the transformer. 
It is evident that it is needed, and the 
question to be considered is how it is 
obtained. if we relied entirely on the 
air we should require something quite un- 
wieldy and useless as an economic 
proposition. Ordinary iron bars would 
be an improvement, but thin sheets of soft 
iron provide a much better solution, 
having an effective permeability, under 
the conditions in an amplifier, of between 
three and four hundred. The amount of 
iron needed to produce a given value of 
inductance will depend upon the number 
of turns in the winding, so that for more 
turns less iron will be needed. As in the 
design of almost any piece of electrical 
apparatus, different quantities of two 
things will all produce about the same 
result, but certain carefully determined 
amounts will produce the best result at 
the lowest cost of production. Thus it is 
not possible to use very little iron and 
a great deal of wire or very little wire and 
a large quantity of iron. Intervalve 
transformers of good quality using 
ordinary soft -iron cores are necessarily 
bulky, and it used to be possible to esti- 
mate the goodness of a transformer by its 
size. Even then it was a bit risky, but 
now it is definitely out of the question. 

New Alloys 

Some ten years ago, when research work 
was being carried out on core materials 
in connection with loading coils used for 
long- distance telephony, it was discovered 
that the alloying, or intimate mixing, of 
quantities of other materials with the soft 
iron had the effect of very considerably 
increasing the magnetic permeability. 
Nickel was the principal constituent 
added, although traces of copper, 
chromium, and molybdenum were also 
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The Story of the Small L.F. Transformer- 
found to be beneficial in certain cir- 
cumstances. The results obtained in terms 
of this property " permeability " were 
quite astonishing, and are best realised 
by looking at the curves in Fig. r, which 
give a comparison between ordinary soft 
iron and two alloys of iron containing 
nickel and small quantities of other 
metals. A first inspection probably gives 
the impression that these alloys are 
enormously superior to the ordinary 
iron, but, before jumping to any conclu- 
sions, we have to consider a number of 
other factors, with the result that, 
although the alloys are definitely superior, 
the relative usefulness is rather more 
favourable to the iron than the graph 
would indicate. 

This type of graph, taken under 
laboratory conditions, does not tell all the 
story, and some of the results shown there 
cannot in most cases be realised in 
ordinary use. A great deal of research 
work has been done since the original dis- 
covery, and is still in progress, on ways 
of using these alloys under practical con- 
ditions so as to get the advantages of 
the high permeability without having to 
be extremely careful of the way in which 
the material is used. The results, ,as 
exemplified by the modern nickel -iron 
transformer now obtainable, have been 
largely successful. 

It will thus be seen that with a 

material now available having a 
permeability many times greater than 
that of iron the same inductance as before 
can be obtained with a much smaller num- 
ber of turns. Actually, as explained 
before, a compromise is adopted and both 
the size of the core and the amount of 
wire is reduced, with the result that the 
overall dimensions of the transformer are 
considerably reduced. The cost can also 
be reduced, but not at the same rate as 
the size, because, although less wire is 
used, these special alloy cores are more 
costly than soft iron. 

Leakage Between Windings 

Let us now consider what changes, good 
or otherwise, have been made in the per- 
formance of the transformer. We are 
accustomed to see published curves of 
transformer amplification at different fre- 
quencies and to regard a long, horizontal 
straight line over most of the scale as 
the sign of a good transformer. Fig. 2 
shows some such curves, which are 
straight over a large proportion of the 
frequency range but fall away at the ex- 
tremities. Sometimes there is an upward 
bulge near the upper end, as shown by 
the dotted line. Curve A in Fig. 2 is for 
a poor transformer, while curve B is for 
a good modern example. The falling off 
at low frequencies in A is due to insuffi- 
cient inductance so that the impedance of 
the circuit at low frequencies becomes 
comparable with the valve internal 
resistance ; and, to a smaller extent, by 
copper and iron losses in the transformer 
itself. The falling away at the upper 
frequencies is due to the self- capacity of 

WIlueDsoo Wont] 
the transformer secondary winding and to 
leakage between the windings. 

The leakage between windings refers to 
the amount of magnetic flux produced by 
the primary which is not absorbed in the 
secondary winding in giving a step -up in 
voltage. By careful design of the shape 
and size of the core and windings, and 
by the relation of the primary and 
secondary windings to one another, this 
leakage can be made quite small. It will 
usually be less than one per cent. in a 
good transformer provided that the ratio 
of secondary and primary turns is not too 
great, as when it becomes large it is very 
difficult to arrange the two windings so 
that there is little leakage. Furthermore, 
if the amount of wire on the transformer 
can be reduced both the self- capacity and 
the amount of leakage can both be reduced 
at the same time. When speaking of 
leakage and self- capacity, we may refer 
to the hump C on the curve B, which is 
a direct manifestation of the presence of 
both these undesirable features. 

The leakage inductance referred to has 
been shown to behave as a small in- 
ductance joined in series with the 
secondary winding, and the self -capacity 
can be regarded as a fixed 'condenser 
joined across the secondary winding, to- 
gether with the effective input capacity 
to the valve, a point which should not 
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improved characteristic, combined with a 
very useful reduction in size and weight. 

Diverting the D.C. 

With regard to the performance 
characteristics which we have just dis- 
cussed, so far so good, but we only get 
these improvements if we use the trans- 
former in the right -way, and that is where 
the main snag arises. If we look again 
at the curves of Fig. z we see that the 
quantity along the horizontal axis is 
marked " magnetising force," and that the 
permeability, and therefore the induct- 
ance, varies with this magnetising force. 
The size of this force is determined by the 
current in the transformer and the num- 
ber of turns of the winding. It is usually 
expressed in units named after Gauss, a 
pioneer worker in magnetism, and is given 

by 47 x ampere turns in the winding. 
ro 

Then, for a transformer having a given 
number of turns the inductance will vary 
with the current flowing through it. 
Furthermore, in an amplifier there is the 
steady plate current flowing through the 
windings on which the voice -frequency 
alternating currents are superposed. This 
steady plate current flowing through the 
primary winding will produce such a large 
magnetising force that the value of the 

permeability will fall 
to something very 
much lower than 
would have otherwise 
been the case, and 
may, in fact, be lower 
than that if ordinary 
soft iron were used. 

The graph of Fig. z 
only shows the value 
when this magnetising 
force is quite small, but 
even at the greatest 
value shown there (i.e., 
0.5) it is evident that 
the permeability of the 
alloys is falling fast, 
while that for iron is 
going up steadily. If 
we had 5 milliamps. 

flowing through a 2,50o -turn primary 
there would be a magnetising force of 
zo units, at which value we should 
find that the iron alone was definitely 
superior to the alloys. It is, therefore, 
very evident that if these alloy -cored 
transformers are to be used with any suc- 
cess in the plate circuits of valves, some 
means of diverting the steady plate cur- 
rent from the transformer windings must 
be found. Fortunately, this is not diffi- 
cult, and the circuit of Fig. 3 gives the 
solution. Here we have virtually a re- 
sistance- capacity coupling with a trans- 
former to step up the voltage at the point 
where it is normally applied to a high 
leak resistance between the grid and fila- 
ment of the ensuing valve. 

This circuit will be quite familiar to 
most readers, although the reasons lying 
behind its adoption may not have been so 
obvious. We will not discuss the choice 
of values of R and C, as this has been 

Fig. 2.- Amplification -frequency curves of two modern trans- 
formers. The drop at low frequencies is due to insufficient 
inductance, whilst the rise at C is accounted for by leakage 

inductance: 

be forgotten. We thus have a parallel 
resonant circuit with small damping 
which, with the values usually occurring, 
resonates somewhere in the neighbourhood 
of 5,00o cycles ; so that just as the ampli- 
fication is dropping off this resonant circuit 
comes into the picture and raises it to 
something greater than it was previously. 
If it merely corrected for the fall so much 
the better, but usually it produces a pro- 
nounced effect over a narrow band of 
frequencies, and then the amplification falls 
off more rapidly than before. Considering 
these effects in the case of the transformer 
with the nickel -iron core, it is possible to 
obtain the necessary inductance to keep 
the amplification up at low frequencies by 
using much less wire than formerly, so 
that we therefore have less self- capacity 
than before and can more easily arrange 
that there is less leakage. 

Thus, in one fell swoop several diffi- 
culties are solved, and we have a much- 

- 
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The Story of the Small L.F. Transformer- 
fully dealt with in previous articles (see 
article by Aughtie and Cope, The Wireless 
World, December 11th, 1929), and results 
are given enabling one to select the appro- 
priate values for any given combination 
of valve impedances, primary inductance, 
and the lowest frequency to be fully ampli- 
fied. There is, however, one point about 
the circuit which is new, and that is 
the resistance R1 connected across the 
coupling condenser. This is not a short- 
circuit on the H.T. battery, as might be 
supposed, as its value is high, of the 
order of a megohm. The reason for its 
use lies in the shape of the curve con- 
necting permeability with magnetising 
force. Fig. i shows that when the 
magnetising force is 
nothing, o r v e r y small, t h e 
permeability is less 
than it is for slightly 
greater values of the 
magnetising f or c e. 
Also the permeability 
is not proportional to 
the current in a 
simple way, that is 
to say, the graph 
connecting them is 
not a straight line. 

By passing a very 
small direct current 
from the H.T. battery 
through the winding 
it will be possible to 
shift the point at 
which the transformer 
operates on to that 
part of the graph 
where it is straight 
and at the same time 
take advantage of the increased value of 
permeability at that point. No definite 
value can be assigned to R1 as it depends 
upon the value of H.T. and the core. 
About r to 2 megohms should be suit- 
able in a large number of cases. 

In order to show further what serious 
effects the presence of direct current may 
have on these alloy -cored transformers 
Fig. 4 shows some primary -inductance 
measurements made on both types when 
direct current was passing through the 
windings. It will be seen that in the case 
of soft iron there is actually a small im- 
provement up to a certain value of current, 
after which the inductance falls slowly at 
first and later more rapidly. 

100 

75 
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25 

o 
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desired to produce. Furthermore, it is 
possible that in powerful amplifiers this 
method will lead to distortion in the form 
of harmonic frequencies produced, because 
the relation between the inductance and 
the magnetising force is not linear, but this 
is a point to be discussed later. Returning 
to the curves on Fig. 4, it will be seen 

-ALLOY 
NQ t 

SOFT- 
IRON 

f 
2 4 6 8 10 

D.C. MILLIAMPERES THROUGH 
PRIMARY WINDING 

The Resonance Effect 

It may be remarked in passing, and the 
argument will be obvious from the graph, 
that little or no improvement in quality 
will be obtained by using resistance - 
capacity coupling with an iron -cored 
transformer. If any improvement in bass 
response is obtained it will be due to a 
resonance effect between the primary in- 
ductance and the coupling condenser. If 
such an effect is desired the value of the 
coupling condenser should be chosen to 
resonate the windings somewhat lower 
than the lowest frequency which it is 

Fig. 3.- (Above) 
How to divert the 
steady anode cur- 
rent from the pri- 
mary winding of a 
high - permeability 
transformer by the 
use of a parallel -fed 

circuit. 

Fig. 4. -The effect 
on inductance of 
passing D.C. 
through the pri- 

mary winding. 

that in the case of the alloys the induct- 
ance falls very rapidly indeed as the cur- 
rent exceeds a value lying somewhere 
between zero and two milliamps. As 
detecting and amplifying valves seldom 
operate with plate currents as low as this, 
it will be necessary in almost every case 
to send the plate circuit by some different 
path. If this were not done the advantage 
of the special core would soon be lost, and 
might easily become a disadvantage, as the 
curves show. 

In most cases the passing of too much 
direct current through the windings does 
no permanent harm to the core, although 
it is not to be recommended. However, 
it will be found that any slight changes 
brought about by an excess of such treat- 
ment can be nullified by demagnetisation. 
This is not an erudite laboratory process, 
but merely consists in passing a few milli - 
amps. of alternating current from the 
5o -cycle mains through the transformer 
windings for a few moments. If the 
primary inductance is high a connection 
across the 200-volt mains will usually give 
about the right current. It is preferable 
to include a safety lamp in series in case 
of accidents. 

The overloading of intervalve trans- 
formers is not a question that is often 
referred to, but it must be remembered 
that it can take place and may spoil the 
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reproduction of very high -quality ap- 
paratus. When the plate current varies 
in sympathy with the voice- frequency 
grid- voltage variations the magnetism in the 
transformer varies in the same way in 
order to produce a corresponding copy in 
the voltage on the secondary winding. 
These variations take place over a 
characteristic shaped rather like that of 
an ordinary triode, and the slope of this 
characteristic is the permeability which 
has been the main consideration in the 
properties of these transformers. Thus, if 
the current variations are too large they 
will extend beyond the straight part of the 
characteristic and distortion will be 
produced. 

Fortunately, unless the overloading is 
very excessive the results are not serious, 
not, in any case, as serious as similar 
occurrences in valves. It is, however, a 
point to be borne in mind in amplifiers 
handling very considerable power, where 
the voltage in the plate circuit of the valve 
preceding the output stage may be con- 
siderable. This effect is not confined to 
nickel -iron cores ; it can equally well occur 
in a soft -iron -cored transformer, particu- 
larly if this is rather heavily loaded with 
direct current, which will tend to bias the 
working point away from the centre 3f 
the characteristic towards one of the 
curved extremities. 

The nickel- iron -alloy -cored transformer 
is a definite advance in the design of com- 
pact and popular -priced apparatus, and 
is already extensively used. The properties 
of high- permeability and low losses which 
have been discussed give an ideal solution 
to the problem of uniform performance 
and are finding application in very many 
branches of the communication field. At 
present, while valves have to pass a direct 
current which is many times greater than 
the signal variation in the current, it will 
be necessary to adopt the special measures 
in order to get the best results. 

BOOKS RECEIVED 
Photograms of the Year 1932. Edited by 

F. J. Mortimer, Hon. F.R.P.S. -The 38th 
issue of this popular annual contains nearly 
one hundred beautiful reproductions of pic- 
torial photographic work from all parts of the 
world, with critical notes on many of the 
pictures. The editorial article deals fully 
with the year's work in photography, and 
there is, as in previous issues, an up -to -date 
Directory of Photographic Societies. Pub- 
lished by Riffe and Sons Ltd. Price 5s. in 
paper covers, 7s. 6d. cloth bound, or los. 6d. 
half -bound leather, postage 6d. extra. 

Photography Made Easy (3rd edition), by 
R. Child Bayley. -A book intended primarily 
for photographic beginners which starts with 
the assumption that the reader has no pre- 
vious knowledge of the subject and gives in 
plain language a mass of useful instruction 
on apparatus and materials, choice and 
arrangement of subject, copying, enlarging, 
making lantern slides, etc., with advice to 
the novice on what to avoid. Pp. 251-1-viii. 
Published by Iliffe and Sons Ltd., London. 
Price 2S. 

Théorie et Pratique de la Télévision, by 
E. Aisberg and R. Aschen.- Comprising the 
theory and progress of television with brief 
descriptions of the various systems and 
practical instruction to amateurs wishing to 
construct their own televisors. Pp. 236 with 
216 diagrams and illustrations. Published 
by Etienne Chiron, Paris. Price 3o francs. 
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The ALL -WAVE; MQi'+ODIAL 
SUPER 

THE popularity of the Monodial series of 
receivers has become so great that, in present- 

ing the first battery model, it has been 
thought advisable to extend its utility by 
including the short wavelengths within 
the tuning range. In the issue dated 
January 27th appeared a discussion of the 
theoretical circuit, and the constructional 
details and operating notes are given in 

the present article. 

The Battery All -wave 
Monodial showing the 
short -wave equipment 

N spite of the apparent complexity of 
the circuit diagram, reproduced in 
the earlier instalment, the receiver is 
essentially simple, and its construc- 

tion is little more complicated than that of 
any normal type of superheterodyne. The 
apparatus is all assembled on a metal - 
covered chassis measuring i6in. by z2in., 
and supported on battens Sin. deep. This 
chassis may be obtained ready drilled, but 
if plain material he employed it will be 
necessary to drill eight one -inch diameter 
holes for the valve -holders and coil 
socket. As the aluminium covering to the 
plywood is quite thin, an ordinary centre - 
bit is satisfactory for this work. 

The short -wave switches are obtainable 
as a ganged assembly, and can be screwed 
directly on to the under -side of the base- 
board. As the terminals are not all readily 
accessible when it is in position, however. 
it is advisable in certain cases to attach 
the connecting wires before mounting it. 
The normal waveband coils, it should be 
noted, are supplied with shallow trays for 
spacing the screens from the baseboard. 
These trays should be inverted so that 
the bottoms of the coil cans are raised 
sufficiently to bring the switch spindle level 
with the on -off switch. 

The compression condenser C4 in the 
oscillator circuit is raised about kin. above 
the baseboard by means of washers in- 
serted under the fixing screws. It is im- 
portant not to omit this precaution, as 
correct ganging will be impossible if the 
condenser be screwed directly on the base- 

board owing to the high 
stray capacity which would 
be thrown on- the oscillator 
circuit. The spindle of the 

S.W. condenser should be lined up with 
that of the gang condenser as accurately 
as possible, in order to reduce the strain 
on the flexible coupling unit. 

The wiring is carried out with No. 22 
tinned copper wire run in insulating sleev- 
ing, except in a few cases where screened 
leads are employed. The screened wire 
should not be of the heavily rubber - 
covered type, but should rather consist 
of large diameter sleeving with a braided 
metal covering, through which a length of 

Constructional Details of 
the New Battery Super- 
heterodyne Tuning from 

12.26 to 2,000 Metres 

By W. T. COCKING 

(Concluded from page 63, January 27th issue) 

No. 22 wire can be inserted. The cover- 
ing, of course, must be earthed at the 
points indicated in the diagrams, and care 
should be taken to see that the ends of the 
braiding do not fray and come into con- 
tact with the inner wire. 

Checking the Voltages 

It is recommended that the accumulator 
for the L.T. supply should have a capacity 
of 3o a.h. or more, since there is a drain 
of 1.15 amperes on it, and the zoo volts 
H.T. battery should be of the type rated, 
for discharge at 16 mA. in order that 
economical working may be obtained. No 

deviations from the 
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Calibration curves for 10 to 19 and 19 to 24 megacycles. 

specified valves 
should be made 
other than to the 
alternatives given 
in the list of parts. 

In order to check 
the operation it is 
wise to make sure 
that the various 
currents and volt - 
ages are in approxi- 
mate agreement 
with the figures 
given in the table. 
It should be noted 
that these ' were 
taken with the 
volume control so' 
set that the receiver 
was just not oscil- 
lating. Cons e- 
quently. it is to be 
expected that the 
currents of the H.F. 
and first I.F. 
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The All -wave Mondial Super - 
valves may differ somewhat in different 
sets. The first step in adjusting the receiver 
is to set the coils in each I.F. transformer 
at nearly their maximum distance apart, 

FREQUENCY IN MEGACYCLES 
SCALE FOR CURVES D 
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The ranges from 3 to 64, and 6 to 22I 
megacycles, are given in this figure. 

and to replace the screening' covers. A 
signal should then be tuned in, and the 
trimmers on each transformer adjusted for 
the maximum response. While doing this 
care should be taken to keep the signal 
very weak, by turning down the volume 
control, so that false results are not 
obtained through detector overloading. 

The ganging on the medium waveband 

WIleIlao WollM 
comes next, and the switch in the 
screened coil assembly should be set for 
this range, and the S.W. switch set for 
reception on the normal wavebands ; the 
local -distance switch should be set to Dis- 
tance. A S.W. coil must be in its socket, 
of course, otherwise the anode circuit of 
the first detector would not be complete. 
The two trimmers on the pre -selector cir- 
cuits, CI and C2, 
should be practic- 
ally fully un- 
screwed, and the 
oscillator trimmer 
unscrewed by about 
two complete turns. 
A station on as low 
a wavelength as 
possible must then 
be tuned in, and 
the two pre- selector 
trimmers adjusted 
for maximum re- 
sponse. 

Should it be 
found that either 
trimmer has to be 
fully screwed home 
the oscillator capac- 
ity is too great, and 
the trimmer on this 
circuit must be un- 
screwed further. 
On the other hand, 
if it be found that 
the intervalve cir- 
cuit trimmer C2 is 
fully unscrewed then the oscillator trimmer 
should be screwed up a little more tightly, 
and the ganging process repeated. The 
final result should be such that neither Cr 
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nor C2 is fully screwed home nor fully 
unscrewed, but it should be noted that C2 
will usually be very nearly at its minimum 
capacity. 

Should it be found that the aerial circuit 
trimmer Cr has to be fully unscrewed, the 
cause is an aerial of high capacity. This 
does not necessarily mean a large aerial, 
for indoor aerials have often a higher 
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These curves show the dial settings for the 55o 
250 to 43o kilocycles ranges. 

capacity than efficient outdoor types. In 
these circumstances the size of the aerial 
can be reduced, or, more simply, a suit- 
able value fixed condenser can be inserted 
in series with it. The best value of con- 
denser should be found by trial, but some 
0.0005 mfd. to 0.0002 mfd. will usually 
be the best ; at very short distances from a 
local station, however, a somewhat smaller 
capacity may be found preferable. 

Under- baseboard view of the receiver, showing the short -wave change -over switch. 

to 2,5oo and 

The Long Waveband 

Having settled points of this nature, and 
obtained correct ganging at the lower end 
of the medium waveband, the next step is 
to tune in a station on about 50o metres, 
and to adjust the oscillator trimmer while 
rocking the tuning dial backwards and for- 
wards over a few degrees, until the opti- 
mum combination of settings be found. It 
is then necessary to return to the lower 
wavelength station, and to readjust the 
two pre -selector trimmers. 

The long waveband is then due to re- 
ceive attention, and an attempt should be 
made to tune in a station such as Huizen or 
Radio -Paris with the padding condenser 
C4 adjusted to about one -half of its capa- 
city. Having found a station, C4 must be 
adjusted while rocking the tuning dial 
backwards and forwards until the opti- 
mum combination of settings is found. 

The couplings of the coils in the I.F. 
transformers must now be adjusted to give 
the best compromise between selectivity 
and quality. In general, the coils in the 
third transformer can be set to a point 
slightly closer than that giving optimum 
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The All -wave Mondial Super - 
signal strength ; owing to 
the damping imposed by the 
second detector, they will 
then be nearly touching. 
The coils in the first trans- 
former should normally be 
set for optimum signal 
strength, and these will be 
well separated, while the 
coils in the second trans- 
former must be fixed at the 
point giving the best 
quality. This setting will 
usually be about midway 
between the settings adopted 
in the first and third trans- 
formers, but it will depend 
largely upon the loud 
speaker used. 

It should now be found 
that the receiver operates 
satisfactorily over the whole 
of the two normal wave- 
bands; the sensitivity 
should be adequate for the 
reception of the weakest 
stations, and the selectivity 
should be such that all 
stations spaced by 9 kc. 
can be separated, except 
perhaps those immediately 
adjacent to a powerful local. 
The quality should be good, 
but too much volume should 
not be expected in view of 
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LOUD 
SPEAKER 

1 + LT.' 
2 - L.T. 
3 - H.T. 
4 + H.T. 45 V. 
5 +H.T. 100 V 

The practical wiring diagrams, showing also the principal measurements. 

the low total anode current 
consumption. 

On the short wavelengths 
there are no preliminary 
adjustments; and receptiòn 
on one of the four 'lands 
available should be obtained 
immediately on operating 
the S.W. switch. In 
general, when receiving on 
short waves, the switch in 
the screened coil` assembly 
should be set for the medium 
waveband, but in many 
cases it will not affect the 
results. 

The tuning procedure on 
the short waves is rather 
different from that on the 
normal bands, f o r t h e 
volume control should nor- 
mally be turned up so that 
the I.F. amplifier is oscil- 
lating. This state can be 
-detected by the appearance 
of a rushing sound. The 
tuning dial should then be 
rotated slowly, for in . spite 
of the 22 -I reduction ratio, 
quite a small movement of 
the control knob is sufficient 
to pass through a station 
on the short wavelengths. 
When a station is tuned in, 
the familiar heterodyne 
whistle will be heard, and 
the volume control can then 
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The All-wave Monodial Super - 
be reduced until the amplifier stops oscil- 
lating. 

Too much should not be expected at 
first on these wavebands, for atmospheric 
conditions are very variable, and change 
so rapidly and to such a great extent that 
periods when little can be received are by 
no means uncommon. Good reception in 
this country of the new British S.W. 
stations is hardly to be expected, and the 
band around 3o metres (io megacycles) is 
probably the best to try at first, for it con- 
tains a number of strong morse stations. 

It will be found that conditions vary 
throughout the wavebands at different 
times of the day, and it has been the 
writer's experience that wavelengths below 
25 metres (12 megacycles) are of little use 

For the convenience of readers constructing 
this receiver, full -size blue prints are avail- 

able from the publishers at 1/6 post free. 

after dark. Daylight usually gives the 
best conditions below 20 metres (15 mega- 
cycles), but sunset seems to be the best 
time for wavelengths just around 20 
metres. The higher wavelengths are much 
less affected, and it is common to find 
that on the 5o metre -band results are 
equally good day and night. 

When operating this set on the short 
waves, it will be found that every station 
can be tuned in at two distinct settings of 
the dial. This is due to the use of an 
autodyne type frequency changer without 
signal frequency tuned circuits, and it does 
not lead to interference owing to the small 
number of stations operating on these 
wavelengths. Should second channel 
interference be found at any time, how- 
ever, it can be avoided by changing to the 
other dial setting. 

One other point in connection with the 
S.W. performance is worthy of mention. 

TABLE. 

Valve. Anode 
Volts. 

Screen 

Volts. 
Bias 

Volts. 

Anode 
and 

Screen 
Currents 
(Total). 

Output : mA. 
Pen. 220A 100 10tí -9.4 4.5 

2nd Det. 
210HF - - - 1 

2nd J.F. 
220 VSG 100 45 -4.6 0.65 

1st I.F. 
220 VSG 100 45 - 1.2 

Osc. 210 HF 
and Ist 
Det. 

215 SG - - -1.5 3.5 
H.F. 

220 VSG 100 45 - 1.8 
Total 

Current 12.65 

Voltages left blank above are not accurately 
measurable with ordinary instruments. 

When receiving a strong station, it may 
be found that there is a tendency for a 
low- frequency howl to develop. This is 
a common occurrence in S.W. sets, and is 
dale to acoustic reaction from the loud 
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speaker to the set. The valves may be 
partly responsible, but little difference has 
been observed between different types, and 
there is no doubt that it is chiefly due to 
the plates of the variable condenser vibrat- 
ing in sympathy with the sound output of 
the loud speaker. The remedy is to mount 
the chassis on blocks of sponge rubber, so 
that it floats freely. 

The receiver has been tested at about 
nine miles from Brookmans Park, and 
under these conditions it was found desir- 
able to restrict the signal input somewhat 
by using a fairly small aerial. Owing to 
the high sensitivity, however, this did not 
reduce the number of stations obtainable, 
and all stations separated by 9 kc. or more 
from their neighbours were obtainable free 
from interference. The two usual points 
of second channel interference from the 
two London stations were found, but in 
spite of the close proximity to the locals, 
no undesired responses were found on the 
short wavebands. Tuning on all ranges is 
easy and definite ; the shorter the wave- 
length, however, the sharper it appears, 
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due to the increased frequency range 
covered by a given movement of the con- 
denser dial. 

On all ranges the quality reaches an 
equally high standard, provided that the 
volume is kept below the overloading 
point. The volume obtainable is naturally 
limited by the output valve, but is sur- 
prisingly large for the power consumed 
from the H.T. battery. In cases where 
current consumption is of little importance, 
as when H.T. accumulators are used, the 
anode voltage of the second detector and 
the pentode may be raised to 15o volts 
with advantage, but no more than loo 
volts should be applied to the earlier 
valves. The calibration curves which 
accompany this article will be found of 
great help in locating stations, particularly 
on the short wave ranges, but it must not 
be expected that the settings for any par- 
ticular receiver will exactly correspond. 

A specimen receiver built to this design 
is available for inspection at 116 -117, 
Fleet Street, London, E.C.4. 

DISTANT RECEPTION NOTES 
AGOOD many of those who indulge in 

the fascinating pastime of sitting up 
for America find little difficulty in 

identifying stations with certainty. Though 
by law the call -sign must be given every 
quarter of an hour (except when the con- 
tinuity of an item would be ruined by so 
doing), it happens more often than not if 
there is any fading about a minimum period 
coincides with the opening of the an- 
nouncer's lips. 

Identification is made very much easier if 
the classification of stations likely to he 
heard in this country is known. American 
stations fall into three main groups : the 
Na t i o n al Broadcasting Corporation's 
(N.B.C.), the Columbia chains, and the In- 
dependent stations. 

Here are some of the hest heard stations 
arranged in their groups :- 

N.B.C. Columbia. Independent. 
WGY 
WENR 
KDKA 
WBZ 
WTIC 
WTAM 
WHAM 
WIOD 

KMOX 
WPG 
WJJD 
WCAU 
KFJF 

WKAQ 
WJsv 

Once you have identified any station in 
either of the two big groups and made a note 
of its settings, identification of other stations 
giving the same programme becomes much 
easier. Again, stations not sending one or 
other of the S.B. programmes can often be 
identified, if the approximate wavelength to 
which the set is tuned is known, by the very 
fact that they are Independent. 

Long -distance enthusiasts may have 
noticed a considerable increase in the 
strength of Ljubljana (generally known as 
Dubblejana), the Yugoslavian station on 
57'4.7 metres. For some little time now this 
station has been giving more than double the 
output power shown against its name in the 
lists. 

Some of those who ardently desire to add 
the . Vienna Experimental Station (1,25o 

metres) to their logs have searched for it in 
vain and wonder whether it really is at work. 
It is nearly always in operation on Monday 
and Saturday evenings, and not infrequently 
on Wednesdays. The only real difficulty 
about receiving the station is that it is apt to 
be heterodyned by Boden on the one side 
and Baku on the other. 

The new Madona station in Latvia has 
been in operation for some time now, but it 
is exceeding difficult to log owing to the fact 
that it is working on the well -occupied 
common -wave of 453.2 metres. Madona is a 
ro- kilowatt station, and the best chance of 
hearing it comparatively free from interfer- 
ence is to make a search just at dusk when 
the smaller fry which share the wavelength 
are not so much in evidence. 

The 2.5- kilowatt Belgrade on 430.4 metres 
was fairly well heard during the autumn of 
1932, but just now it is only occasionally that 
good reception is possible. We should, 
though, hear Belgrade well before the end 
of this year, for a new station rated at 50 
kilowatts is being constructed. 

Long -distance conditions are very good 
just now, especially when the glass is steady. 
If it is rising or falling rapidly atmospherics, 
though luckily not of the more violent kind, 
are sometimes experienced. Huizen on the 
long waves is in magnificent form, being 
almost as strong as Radio- Paris. Zeesen 
is well heard, and Motala has quite returned 
to strength. Kalundborg, curiously enough, 
is received best on days and nights when con- 
ditions are not too good. When they are 
good this station is apt to suffer from a 
heterodyne from the far -away Tashkent. 
The latter station is geographically more than 
2,000 miles from the former, but the fre- 
quency separation is only 3.6 kcs. 

Of the medium -wave stations Stockholm 
and Katowice continue to he first -rate, and 
others which seldom fail to give splendid 
reception are Prague, Florence, Budapest, 
Vienna, Munich Brussels No. 1 and No. z, 
Langenberg, Rome, Leipzig, Strasbourg, 
Poste Parisien, Göteborg, Turin, and 
Trieste. D. EXER. 
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NEWS of the WEEK 
No Listening " On Tick " 
THE Postmaster- General has 

decided that he cannot allow 
wireless licence fees to be paid by 
instalments or by any easy pay- 
ment system. 

Exit the Coach Horn 
FRENCH listeners are already 

growing tired of the new 
coach horn interval signal of Poste 
Parisien, and the station may 
shortly abandon it in favour of a 
few bars of patriotic music. 

Flying Commentaries 
THE Soviet broadcasting 

authorities have secured six 
'planes equipped with short -wave 
transmitters to enable running 
commentators to give the listening 
millions aerial accounts of ex- 
citing land, sea and air hap- 
penings. 

A Terpsichorean Technician 
MADEMOISELLE TIM I S - 

CHOVA, a young Rumanian 
dancer, has been studying the 
electron theory, and, according to 
a correspondent,' has recorded her 
impressions in a booklet entitled 
" Problems of the Ectogeneity and 
Endogeneity of the Rhythms of 
Matter." 

The Eye of the Law 
WHILE American amateurs are 

rejoicing in their new -found 
freedom, their cousins in France 
are watching apprehensively a new 
official Order which places all 
transmitting activities under the 
control of the Home Office Detec- 
tive Department, which, incident- 
ally, directs the new national 
radio police force. 

Air Ministry Non -Stop 
Flight to the Cape 

AS 
we go to press we learn of the 
departure from Cranwell of 

the long -range aircraft GEZAA on 
the Air Ministry non -stop flight to 
the Cape. The 'plane transmits 
every two hours at even hours on 
a wavelength of 33.71 metres, using 
the call sign GEZAA. Any 
amateur who happens to pick up 
a distress call from the 'plane is 
requested to communicate with the 
Air Ministry immediately either by 
telephone (Holborn 3434, Exten- 
sion 383 or 370) or by telegram. 

Broadcasting Electrical 
Music 

THE evening of February 16th 
will be a great occasion in the 

history of " electrical music." A 
number of German stations, to- 
gether with those at Warsaw, 
Vienna, Turin and Milan, Paris 
and Brussels, Oslo, Stockholm, and 
Helsinfors, will relay a concert 
from Berlin provided solely by 
electrical instruments. These will 
comprise two Neo - Bechstein 
pianos, three Trautoniums, one 
electrically played 'cello, and a 
similar type of violin, together 
with two Theremin instruments, 
an " electrochord " (a modification 
of the Neo- Bechstein) and a 
vibraphone. 

Current Events in Brief Review 

Japanese Radio Ban - 

AN order has been issued by the 
Tokio Government forbidding 

Japanese subjects to listen to wire- 
less programmes other than those 
from Government stations. The step 
has been taken, it is understood, 
to neutralise alleged propaganda 
broadcast by the Soviet. 

Automatic Gramophones 
TN the article on the " Evolution 

of the Gramophone " which ap- 
peared in The Wireless World last 
week, the author, owing to the 
similarity between the names of 
two members of the staff of the 
H.M.V. Research Laboratories, 

When Doctors Differ 
WHETHER or not radio echoes 

are reflected from beyond the 
moon was debated recently by Pro- 
fessor Störmer and Dr. Van der 
Pol during a special visit of the 
former to the Philips Radio Works 
at Eindhoven, Holland. Prof. 
Störmer's theory is that radio sig- 
nals travel far beyond the moon 
before being reflected to earth as 
echoes. On the other hand, Dr. 
Van der Pol explains the echo lag 
by the low signal velocity which 
he considers may occur in the 
electrified parts of the earth's 
atmosphere while the signals travel 
between the earth and the I- Ieavi- 
side Layer. 
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Leicestershire Radio Week 
LEICESTERSHIRE Radio A Week begins on February 

27th. During the " week " indus- 
trial activities of the country will 
be prominently featured in the 
B.B.C. programmes. A number of 
interesting outside broadcasts have 
been arranged. 

From D.C. to A.C. 
THE battle which has been rag - 
1 ing for more than a year 

between the Fleetwood Council 
and the local ratepayers' associa- 
tion has reached another stage 
with the receipt by the association 
of an encouraging letter from the 
Electricity Commissioners. The 
Fleetwood Council had declined to 
contribute to the cost of changes 
necessary in wireless receivers con- 
sequent upon the change -over in 
the supply from D.C. to A.C. 

The Electricity Commissioners 
state that they " are advised that 
under the terms and conditions of 
their consent to the alteration in 
pressure and supply the under- 
takers (in this case the Fleetwood 
Council) cannot, speaking 
generally, disclaim all responsi-e 
bility for the alteration or replace- 
ment of wireless apparatus." 

Should the Fleetwood Council 

NATIONAL POLICE RADIO. 
In these photographs, which 
were taken at the Paris head- 
quarters of the French Police 
radio system, are. seen (above) 
an operator receiving a message 
from a mobile transmitter and 
(right) the new apparatus for 
the transmission of photographs 

and thumbprints. 

unfortunately attributed the de- 
velopment of the first automatic 
gramophone to a mechanic named 
Tompsett instead of to one pf the 
chief. engineers, II. A. Thompsett, 
who has been responsible for over 
fourteen designs of -H.:11.V, experi- 
mental automatic gramophones. 

The Electric Tongue 
WHAT he calls the " electric 

tongue " was described by 
O. II. Caldwell, former United 
States federal radio commissioner, 
in a recent broadcast in which he 
showed how radio methods night 
be adopted to mix " future 
technocracy cocktails." Utilising 
photoelectric cells Mr. Caldwell 
declared that this " tongue " is an 
infallible guide in testing various 
kinds of drinks. 

Sipping bottled water, for 
example, the " electric tongue " 
emits a low rumble through a loud 
speaker. As various other con- 
stituents are added, ' the musical 
notes rise in pitch -and en- 
thusiasm. In one test a low Ilote 
was first produced, but upon 
the admixture of bitters the tone 
rose immediately. When the final 
ingredients were added the tongue 
gave forth a peal of melody 1 

Wireless for the 
Unemployed 

T11,1 
secretary of the Ihilifax 

\Vireless Society sends an in- 
teresting account of a scheme 
which has been successfully 
launched in that town for provid- 
ing unemployed men with wireless 
facilities. 

" After a certain amount of pub- 
licity, he writes, " meetings of 
unemployed men were helcl and 
about eighty were enrolled. We 
begged old parts and old sets, cer- 
tain kindly disposed people gave us 
a little money. . . The men are 
now able to enjoy wireless pro- 
grammes round a good fire. 

" They are also working in teams 
on the construction of simple two - 
and three -valve receiving sets. All 
the men being novices, their 
efforts are, of course, somewhat 
crude, but the sets will work." 

Other towns might copy Halifax 
and bring comparative content- 
ment to the unemployed at low 
cost. 

n fn.-, to change its attitude the 
ratepayers may go to the Courts. 

Southend Radio Show 
A N amateur -built seven -valve 

receiver, comprising variable - 
mu high frequency, diode detector 
and paraphase resistance -coupled 
low frequency, won for Mr. A. H. 
Gregson the silver championship 
cup for the outstanding construc- 
tional exhibit at the Southend 
Radio Society's Exhibition on 
Saturday, January 28th. The ex- 
hibition, which worthily upheld 
the traditions of its eight prede- 
cessors, was attended by large 
crowds, who besieged both the 
trade and amateur sections. In 
the latter two transmitters -one 
'of the ultra short -wave type - 
were included, as well as a 
number of up-to-date receivers and 
amplifiers. Music was supplied to 
all the stands in the trade hall by 
an amplifier built by the Society's 
chairman, Mr. H. H. Burrows, and 
giving an output of 18 watts. 
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UNBIASED 
Thawing by Short Wave 

DURING the recent cold snap a 
respectable newspaper came 

with a long tale of a wonderful short- 
wave transmitter invented by a well- 
known wireless amateur whereby he was 
not only able to thaw out his own water 
pipes, but had done a like service for 
his unfortunate neighbours. Sensational 
headlines such as " Short waves cause 
ice to boil " appeared. 

It is only right, I think, to point out 
that I, together with many others, have 
used for a number of years a very simple 

An effective 
remedy. 

short -wave transmitter to thaw our pipes ; 

the wavelength we invariably employ 
is round about i / io,000,000 metres. 

Phonographic Pick -up, 
Please 

MMOST people would expect to find 
that at a hospital devoted to the 

alleviation of nervous diseases there 
existed radio and other musical apparatus 
of the very latest type to sooth the jangled 
nerves of the occupants. I had occasion 
to visit one pf these establishments a short 
time ago and was considerably astonished 
to see a wireless set and loud speaker 
which dated back to 1922. Actually the 
installation had been put in early in 1923. 

In reply to my suggestion that the 
appalling travesty of music churned out 
by such a collection of junk would tend 
to retard rather than hasten the recovery 
of the patients, the matron pointed out 
that more often than not the installation 
was left standing idle at the special 
request of the patients. This, at any rate, 
showed a healthy state of mind among 
the patients and augured well for their 
recovery. 

While the matron showed very little in- 
terest in modern radio reproddction, she 
brightened up considerably when I talked 
about gramophone records and asked 
if I could get her one of those 
" new -fangled " electrical pick -ups so 
that canned music could be distributed to 
the patients' headphones from a " talk- 
ing machine " (sic) which an old patient 
kad left to the hospital as a legacy. 

By 

FREE GRID 
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Having readily promised to do so, I was 
greatly disconcerted to discover that 
it was a cylinder machine dating back 
to the early years of the century. I 
appealed to her to persuade the hospital 
governors to start a radio -gramophone 
fund, but all in vain ; thus I am left to 
redeem my rash promise. If, therefore, 
any kind -hearted reader can tell me where 
to 'obtain a pick -up suitable for a cylinder 
machine with the usual " hill and dale " 
recording I shall be infernally grateful. 

Of the Earth, Earthy 
NUMBERS of readers have from time 

to time written to voice a strong pro- 
test, with which I completely associate 
myself, at the superior attitude adopted 
by amateur transmitters and experi- 
menters towards those " worms -of- 
earth," their less technical brethren. In 
particular, I wish to take exception to the 
term B.C.L. (broadcast listener) which 
they apply to all outside their immediate 
circle. It is really not the expression 
itself which gets my goat, but the way 
in which they use it. The expression may 
be a perfectly proper one, but if you have 
ever heard it used by a member of " the 
fraternity " you would, I think, under- 
stand my objection to it. 

A superior attitude. 

As one of the earliest transmitters my- 
self, I feel that it is befitting that this 
gentle protest should come from me. At 
the same time, I fully realise that the 
pukka amateur has a perfectly legitimate 
right to puff out his chest somewhat, 
especially as much kudos which should by 
right accrue to him has been appro- 
priated by radio manufacturers and official 
departments. . Perhaps it is because of 
indignities suffered at the hands of these 
others that transmitters are led to adopt 
such a condescending air towards their 
so- called humbler brethren. 

Well- merited 
self- abuse. 

The Voice Off 
HAVING been brought up very strictly 

in my youth and, in consequence, 
being somewhat of a stickler for the truth, 
I have little use for politicians. Usually 
I have found them, like certain 
" engineers " on duty at Olympia, full of 
gas, but incapable of answering any 
reasonable technical question. 

I am not in the least sorry, therefore, 
at a misfortune which befell one of them 
recently at an election meeting in a 
neighbouring friendly State. 

According to my informant, the meet- 
ing was held in a large marquee, and, as 
it was virtually impossible for any but 
those in the first two or three rows to 
hear the orator, loud speakers were pro- 
vided. Not even the orator's bitterest 
enemy, however, could have anticipated 
the volley of well- merited self -abuse which 
issued from the loud speakers as soon as 
he had started to address the microphone. 
Those at the rear of the hall were not 
slow in responding to his invitation to 
pelt him with the flora and fauna that is 
customary on these occasions. In a 
twinkling of the eye the whole place was 
in an uproar, but not before my friend, 
who is an expert lip reader, had noticed 
that the words emanating from the loud 
speaker were not those being used by the 
candidate. 

Eventually, after the meeting had been 
successfully broken up, it was revealed 
that the trouble was caused by a member 
of the opposition camp, who had hidden 
himself beneath the platform among the - 

amplifiers and batteries and had merely 
disconnected the speaker's microphone 
and plugged in his own. 

For His Country's Good 
IAM compelled for business reasons 

to desert you all for a week or so in 
order to make a journey to an Eastern 
land. Indeed, when you read these 
words I shall already be gone, and you 
can, in the words of the poet, think of me 
" far across the Eastern seas." 

I have as a matter of fact been en- 
trusted with an extremely delicate mission 
about which I hope, with the Editor's 
permission, to have something to say on 
my return. But I must desist, for even 
as I write, the car is waiting to take me 
to Croydon. 

" Banzai! " as they say in Salford. 
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SIMPLE TONE CONTROLLED 
12-watt 1ñlYLIFIEK 

A Reader's Design for an A.C. Operated Equipment 

THE amplifier briefly described in 
this note having proved most 
successful for public- address use 
and for 

providing dance 
music, a few details 
might prove of 
interest to readers of 
The Wireless World 
who have a num- 
ber of components 
available that could 

themselves these charts are a most 
valuable asset. 

The unit embodies two amplifying 
stages ; in the first 

THEN it is required to provide music for 
dance halls and clubs, an A.C. amplifier 

such as that described by a reader in these 
notes will be found very satisfactory. The 
push -pull output stage with provision for care- 
ful balancing should ensure high quality of 

reproduction. 

be used or modified for the purpose. 
With the help of The Wireless World 

" Radio Data Charts " several additional 

an MS / Pen.A valve 
is employed, and 
this is coupled by a 
parallel -fed trans- 
former to t w o 
PP5 /400 valves 
working in push - 
pull. By employing 

separate filament windings for each out- 
put valve, and carefully adjusting the 
grid -bias resistances, a perfect balance is 
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Circuit diagram of the 

filament windings were added to a mains 
transformer which on test were found to 
give the correct voltages. For experi- 
menters who take an interest in working 
out problems of this nature for 

tone -controlled amplifier. 

achieved, so that the maximum efficiency 
is derived from this stage. 

The rising characteristic of the H.F. 
pentode used in conjunction with the tone 
control -which takes the form of a 

variable condenser 
connected across 
the secondary of the 
intervalve trans - 
former -i s v er y helpful when 
matching the output 
to various acoustic 
surroundings and 
for correct - 
i n g gramophone 
recordings. 

The components 
are mounted on a 
channel- section alu- 
minium chassis with 
some of the smaller 
parts and the whole 
of the wiring car- 
ried underneath. Plan view of the amplifier with lid removed. - . .. __ - - _ _ . id.1 - r i 
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Showing the panel with the various controls, 
including an adjustment for tone. 

Since the valves dissipate a considerable 
amount of heat, a well- ventilated light 
steel case, having a hinged lid, was 
constructed to house the amplifier. 

An amplifier of this type is capable of 
giving high- quality reproduction at great 
volume, and can be especially recom- 
mended for public -address work and the 
like. The output stage delivers between 
ten and twelve watts of undistorted power, 
which, when fed to a good moving -coil 
loud speaker, provides ample volume to 
fill a large dance hall accommodating 
between three and four hundred people. 

CLUB NEWS 
Loud Speaker Thrills 

THE famous steam -pipe speaker manufac, 
-Lured for 6s. 6d. by a member of the Croy- 

don Radio Society distinguished itself at the 
last meeting when, in competition with several 
of the latest makes, it proclaimed its supremacy 
in overall response, despite a slight resonance 
at 2,500 cycles. The evening had been de- 
voted to comparative tests of fourteen loud 
speakers, all reproducing the same cinema 
organ record. A celebrated dual loud speaker 
all but secured first place, but it failed through 
being rather weak on top notes. 

Hon. Secretary: Mr. E. L. Cumbers, 14, 
Campden Road, South Croydon. 
Varnishing Laminations 

READERS of The Wireless World are invited 
to the next meeting of the Institute of 

the Plastics Industry, on Monday, February 
13th, at the Windsor Castle Hotel, Victoria, 
London, S.W., at which Dr. E. G. Haefely will 
read a paper on " Varnishes and Laminated 
Materials." 

Hon. Secretary (London and District Sec- 
tion) : Mr. J. Taylor, 6, Barn Way, Barn Hill, 
Wembley, Middlesex. 
Tone Control 

DR. HUGHES, of the Multitone Electric 
Company, gave a lantern lecture on the 

Multitone System of Tone Control at a recent 
meeting of the Southall Radio Society. The 
lecturer compared different methods of sound 
reproduction and showed how defects could be 
obviated by the Multitone trnsformer, de- 
signed to abolish to a great extent audio 
frequency attenuation. 

Hon. Secretary: Mr. H. Rayner, 11.-, North 
Road, Southall. 
The Superhet in the Factory 
LTQV a Murphy Superheterodyne A.8 re- 

ceiver is tested piece by piece in the factory 
was entertainingly described in a lantern lec- 
ture by Mr. P. K. Turner at a recent meeting 
of the Catford and District Radio and Tele- 
vision Society. A practical demonstration of 
the instrument revealed impressive quality and 
selectivity. 

Hon. Secretary : Mr. H. W. Floyd, 38, Como 
Road, Forest Hill, London, S.E.z3. 
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Mo:re About The QUIESCENT 
PIJSWPULL TW 

SINCE . the first constructional re- 
ceiver' embodying quiescent - push- 
pull was described in this journal, 
a large number of intervalve and 

loud speaker transformers with charac- 
teristics, suitable for this type of ampli- 
fication have made their appearance on 
the market. ' From the wide variety of 
components available it is - -possible to 
make a choice to suit any Q.P.P. amplifier 
design with the knowledge that corn- 
promise can be avoided and that the cir- 
cuit requirements will be fulfilled. 

There are, for instance, a number of 
input transformers of different primary 
inductance and having ratios varying 
between 7 and to to r, with the result 
that it is possible to apply the correct load 
to the 'detector valve in use and to ensure 
that the step -up ratio in the intervalve 
coupling is sufficient on full modulation 
to load two output valves in Q.P.P. 
Considerable attention has been given to 
the difficult task of matching the speaker 
to the Q.F.P. system, and manufacturers' 
efforts have now been well rewarded. 
The constructor will find on the market a 
series of output transformers with which 
it is possible to obtain powerful signals of 
good quality' from almost any loud 
speaker with a speech coil impedance 
varying between the wide limits of 2 and 
2,000 ohms. 

Matching the Pentodes 

Experiments with the Quiescent Push - 
Pull, Two reveal that whereas the per- 
manent- magnet moving -coil loud speaker 
is undoubtedly the best reproducer for 
Q.P.P. circuits, really ' very pleasing 
results can be obtained with moving -iron 
instruments, provided that an output 
transformer of correct ratio be chosen. 
A special intervalve transformer embody- 
ing a continuously variable tone control 
is being manufactured, and will be found 
of great assistance in correcting the 
attenuation of high notes caused by side - 
band cutting which occurs in the less 
ambitious type of set when reaction is 

1 See The Wireless World, January 20th, 1933. 

Further Notes on Operation 
Review of Components Submitted for Test 

By W. I. G. PAGE, B.Sc. 

pressed t o the limit. 
Furthermore, it is generally 
found that at high volume 
levels speech is made much 
more natural if the tone is 
raised above that which is 
found the most pleas- 
ing with music. 

Some twenty components and 
accessories for the Quiescent Push - 
Pull Two have been sent in for 
review, but before describing their 
performance a few further hints 
on the initial adjustments of the 
receiver may not be 
out of place, 
especially as the pro- 
cess of matching the 
Pen. 220A valves 
was dismissed rather 
briefly in the original 
article. 

First of all it 
should be made clear 
that the anode cur- 
rents of the two 
pentodes must be 
matched by adjust- 
ing their individual auxiliary grid 
voltages, using the r2 -volt tappings pro- 
vided in the special Q.P.P. high- tension 
battery, care being taken to switch off the 
set while making alterations. The com- 
mon anode lead is.taken to the maximum 
H.T. voltage tapping on the battery (13o2 
volts) and is left there 'permanently. Of 
the IQ- volts of the bias battery only 14 
to 15 volts are required, and as a poten- 
tiometer control is provided, voltmeter 
readings of the actual bias applied are 
liable , to be misleading. It is therefore 

random in the i2 -volt tappings near the 
maximum positive end of the battery, 
remove one pentode from its valve holder 
and take a reading on the milliammeter of 
the anode current of the remaining 
pentode. By adjusting the appropriate 

auxiliary grid tapping (the coloured 
leads in the multiple cable facilitate 
the tracing of wires) and by a very 
slight movement of the bias 
potentiometer, the correct current 
of 2 mA. can be made to flow. 

Next replace the idle pentode in 
its holder and re- 
move the brother 
valve, again 
changing the 
auxiliary g r i d 
voltage tapping until 
about 2 mA. flows, 
but this time the 
bias control must not 
be touched. As a 
final check the meter 
should show 4 mA. 
for the total quiescent 
anode current of the 
output stage. 

The constant resistance shunted across 
the bias battery causes it to discharge at 
such a rate that the voltage drops in sym- 
pathy with the H.T. battery. It would 
be advisable after a month or six weeks 
to check the matching of the valves and 
to see that the total anode current is 32 
to 4 mA. Although the meter must be 
short- circuited to prevent distortion while 
the set is working, it will be found to 
be of considerable value as an indicator 
of resonance when a note of constant 
modulation such as a tuning note 

Q.P.P. intervalve 
and output com- 
ponents manu- 
factured by 

Varley. 

High or low re- 
sistance speakers 
can be matched. 

fhe Ferranti series of transformers, five of which have been specially designed for quiescent 
push -pull. The ratio of the output components ranges from 1.7 to loo to 1. 

necessary to judge the correct position of 
the slider by rotating its controlling knob 
to the extreme anti -clockwise position and 
then turning it back again about an eighth 
of its total travel -or about five minutes 
if the arrow on the knob is regarded as 
the minute.hand of a clock. 

Having set the potentiometer and in- 
serted the auxiliary grid wander plugs at 

from a local transmitter is being sent out. 
At about thirty miles from Brookmans 

Park the tuning note can be made to 
increase the standing current from 4 to 
9 mA. before oscillation occurs. Those 
living nearer to this transmitter could 
probably obtain an increase up to 12 mA. 

Of special interest to the constructor are 
the Q.P.P. components introduced by 
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More About the Quiescent Push -Pull Two - 
R.I., Ltd. This firm has been investigat- 
ing the merits of this latest development 
in battery- economy circuits for some 
months, and the intervalve transformer 
designated the " Q " type, selling at 
16s. 6d., including royalty, was found to 
load the output stage adequately. The 
ratio is I to 8, and, although a nickel - 
iron alloy is used for the core, up to 
3 mA. may be passed through the 

Multit one 
transformers 
and output 
choke. Tone 
control is 

available. 

primary. The inductance of the latter 
is 3o henrys with no D.C. and 16 
henrys with 2 mA. The output choke 
of this series provides four ratios, namely : 

3 to I, 1.4 to I, 2 to I, and 2.8 to I, 
and enables almost any high -impedance 
speaker to be matched correctly. Each 
half- primary inductance is 70 henrys. 
This component is styled DY35, and sells 
at 12s. 6d. 

Q.P.P. Chokes 

The Varley range of Q.P.P. com- 
ponents include one input transformer and 
three output " ` Transchokes," the latter,_ 
providing every conceivable ratio for 
matching both high- and low -resistance 
loud speakers. On test the intervalve 
transformer gave an extremely good 
account of itself, and the high ratio of 
9 to I ensures that the output stage just 
runs into grid current when the detector 
is giving its maximum output. This was 
easily proved by interposing a micro - 
ammeter in the common grid circuit. 
The primary inductance is 27 henrys 
with 2 mA. D.C. passing. The trans- 
former is called the D.P.36, and sells at 
17s. 6d., including royalty. 

Of the output devices marketed by this 
firm mention should be made of the 
D.P.37 Transchoke, giving ratios of 3 to 
I and 42 to 1 -the former for high - 
resistance speakers (or low- resistance 
speakers with built -in transformer) and. 
the latter for the1 low-resistance type in 
which the speech -coil impedance is ro 
ohms. The inductance of each half - 
primary is 13 henrys when- D.C. peak, 
currents of 26 mA. are, passing. The 
price, including royalty, is 18s. 6d. Other 
Transchokes provide ratios of 3 to I, 
5o to I, and 75 to T. 

There are a number of Multitone trans- 
formers for Q.P.P. available, and one of 
which is particularly interesting is styled 
PUCO 1/8, selling at 17s. 6d. By means 
of a special potentiometer connected 
across the centre tappings a continuously 
variable tone control can be obtained, 
which is a valuable asset, for instance., 
with gramophone reproduction, where 
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needle scratch and excess of ¡` Top " can 
be successfully reduced. There are many 
other uses for this control, and it was 
found that when the transformer was used 
in the Quiescent Push -Pull Two reaction 
could be pressed considerably farther than 
hitherto as the attenuation of high notes 
due to sideband cutting could be com- 
pensated. The primary inductance is 3o 
henrys with z mA. D.C. passing. Other 
transformers in this range are the PU 1/8, 
selling at 15s., and a high -quality trans- 
former styled D4, with a ratio of i to 9 
with the remarkably high inductance of 
4o henrys with 2 mA. D.C. The price 
is 17s. 6d. The " Puchoke " output - 
matching device provides ratios of 3 to I, 
1.5 to r, and 1 to r, and is intended for 
high- resistance speakers or for use in con- 
junction with speakers having a trans- 
former already built in. Tested with 
a Blue Spot 66K high- resistance unit 
(moving iron), using the intermediate 
ratio, the output level was high and the 
quality of reproduction quite satisi'açtory. 

Ferranti have just entered the market 
with a range of five Q.P.P. transformers, 
of which illustrations appear herewith. 
Unfortunately, they arrived just before 
going to press and there has not been 
sufficient time for a complete test, but 
from the enviable reputation gained by 
this firm for the designing of push -pull 
transformers it can safely be assumed 
that the performance 101 be entirely 
satisfactory. Model AFIIC is an inter- 
valve transformer with a ratio of 1 to ro, 
and an inductance of 5o/27 henrys when 
the primary current is o to ro mA. The 
price is 345., including royalty. There 
is an inexpensive input transformer known 
as the AFI2C, with a ratio of i to 9, 
selling at 15s. In the output transformers 
type O.P.M.13C is interesting, as ratios 
of 1.7, 2.7, and 4.5 to I are available, 
making the component suitable for use 
with high -resistance speakers or with the 
low- resistance type having a built -in 
transformer. The price is 26s. 6d., 
including royalty. Another t y p e- 
O.P.M.IIC -in this range caters for low - 
resistance speakers, and provides ratios 
of 35, 56, and ioo to 1. 

R.I. output 
(left) and 
intervalve 
(right) com- 
ponents for 

Q.P.P. 

Four permanent -magnet moving -coil 
loud speakers with special Q.F.P. trans- 
formers built -in have been received for 
review. In each example the speaker - 
transformer combination has been de- 
signed to impose a load of about 18,000 
ohms at approximately 256 cycles. In the 
case of the B.T.H. R.K. Minor speaker 
the transformer has a very liberal core, 
ensuring high efficiency. The volume was 
rather greater than -with any other speaker 
tested, and the tone was distinctly 
pleasing. Slight predominance of upper 
frequencies existed, but this was at once 

Ij7 

rectified b}- increasing the value of the 
condenser in the compensator circuit 
across the transformer primary. It is 
called the Q.P.P., and the price is 575. 6d. 

New Speakers 

The Amplion speaker lit this range 
(type Q.P.P.) gave an entirely satisfac- 
tory performance and was especially 
pleasing with music, the bass notes being 
well reproduced. The pentode com- 
pensator circuit with the original values 
unchanged should be used in this case. 
The price of the speaker is 39s. 6d. A 
Rola speaker, type " Q,". selling, at 525., 

is available. . On 
test the response 
was found to be 
substantially uni- 
f or m . over the 

(B) 

(C) 

Four permanent - 
magnet moving-. 
coil speakers with 
special Q.P.P. 
transformers built 
in. (A) B. T. H. 
R.K. Minor. (B) 
Amplion Q. P. P. 
(C) Rola Type Q. 
(D) Earl Type 

Q.P.P.22oA. 

musical range. and 
pensator was used. 

Electriclocks and Radio, Ltd., are 
marketing the " Earl " Q.P.P.22oA 
speaker embodying a transformer with 
nickel -alloy core. The reproduction is 
brilliant, and speech is exceptionally 
natural, but with musical items it was 
found that the value of the capacity in 
the compensator circuit should be in- 
creased from 0.005 mfd. to o.oi mfd. At 
355. this speaker represents good value 
for money. A new Q.P.P. high- tension 
battciy -the Ever Ready Type W.i198- 
has just made its appearance, and is 
tapped at the - appropriate i2 -volt 
intervals. The price is 125. 6d. 

It is interesting to note that this 
specialised type of push -pull output is 
finding its way into commercial receivers, 
and among the pioneers who have adopted 
this design may be mentioned the Con- 
solidated Radio Co., Ltd. 

It is hoped to deal shortly with the 
advantages of triodes in Q.P.P. 

(D) 

the standard corn- 
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THE popularity of the superhetero- 
dyne has now established itself as 
firmly in the small, self -contained 
receiver as in the more ambitious 

instrument of the radio- gramophone class. 
In spite of its apparent complexity when 
compared with a straight receiver, it is 
actually easier to build a superheterodyne 
of good performance than a straight set 
within the confined space of the usual 
cabinet, for it is far less prone to insta- 
bility, and it does not suffer in the same 
way by having its components fllaced in 
close juxtaposition. Thus, while the per- 
formance obtainable from this type of set 
is particularly pleasing to the user, the 
latitude which is permissible in the lay- 
out commends it to the designer, so that 
it is small wonder that the straight set now 
appears to be slowly dying. 

Five valves are employed in the Ekco 
superheterodyne, and it may be said at 
once that a very satisfying performance 
has been obtained. The quality of repro- 
duction is definitely good, and the high 
notes are very well reproduced. The bass 
is present, but appears at a somewhat 
lower level, owing to the small baffle area 
provided by the containing cabinet. It is 
good to see 'a design, however, in which 
the temptation to include a false bass by 
speaker and cabinet resonance has been 
resisted, and the net result is very pleas- 
ing quality with no trace of boominess. 

Background Noise Absent 

The selectivity is well up to the stan- 
dard of the average small superheterodyne, 
and stations up to about i8 kc. from the 
local can be received without interference. 
Since stations closer to the local than this 
are always apt to be spoilt by sideband 
heterodyning, the selectivity may be said 
10 be sufficient for most practical purposes. 

The sensitivity, too, is entirely adequate, 
and, in fact, during the tests the volume 
control never had to be set to maximum 
for even 'the weakest signal. Background 
noise is low, and whistles -the chief defect 
of many superheterodynes -are almost 

`entirely absent. The two usual points of 
second channel interference are found for 
the two locals, of course, but other whistles 
are very few in number indeed. The 
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EKCO 5H25 

SUP KIWETERODYNE 
A Self -contained Station -calibrated A.C. Receiver 

volume control, in conjunction with the 
Local- Distance switch, offers a smooth, 
continuous, and distortionless variation of 
volume from maximum to silence on all 
stations, including the locals, and, in fact, 
the range of control is unusually wide. 

Mechanically, the receiver is very well 
constructed indeed, and the steel chassis 
is exceptionally rigid, while the layout of 
components a n d 
the general design 
bear witness to con- 
siderable thought 
on the part of the 
designers. The 
cabinet is of bake- 
lite, and the well - 
known Ekco tun- 
ing scale is fitted 
around the speaker 
fret. This, of 
course, takes the 
form of a circular 
strip on the outside 
of the speaker 
cone, over which 
a chain- driven 
pointer travels to 
indicate, by wave- 
length and by 
name, the station to which the set is tuned. 
The accuracy is reasonably good, and no 
difficulty was found in identifying stations 
by the dial reading, even although the 
pointer did not always happen to coincide 
exactly with its marking. 

Electrically, the circuit is arranged as 
a variable -mu first detector, preceded by 
a two -stage inductively coupled band -pass 
filter for the pre -selector. Individually 
screened coils are not used in this filter, 
and the coupling is by mutual inductance, 
for the primary and secondary are actually 
wound end to end on the same former -a 
very simple and effective arrangement. A 
separate triode oscillator valve with a 
tuned, anode circuit is used, and the 
coupling to the first detector is arranged 
by including the oscillator grid coil in its 
cathode circuit. The oscillàtor coils are 
completely screened, and, moreover, a 
screen is fitted to the oscillator valve itself. 

A single variable -mu H.F. stage is used, 
and the two I.F. couplings are each of the 
band -pass type, there is thus a total of 
four tuned I.F. circuits, and it is these 
which provide chiefly the adjacent channel 
selectivity. Here, again, complete screen- 
ing of the circuits is provided, both for the 
purpose of onsuring complete stability and 
of preventing the direct pick -up of morse 
working on the wavelength to which the 

I.F. amplifier is tuned. Indeed, so impor- 
tant has this latter feature been deemed 
that a special tuned rejector circuit has 
been included in the aerial circuit to pre- 
vent such signals from forcing an entry 
by this path. 

The second detector is another triode 
acting on the power grid principle, and it 
is resistance- transformer coupled to the 

pentode output 
valve, which in 
turn feeds the 
moving -coil 1 ou d 
speaker in the usual 
way through a 
transformer. T h e 
speaker field is 
energised from the 
mains equipment, 
where it also serves 
a s a smoothing 
choke. The speaker 
field alone, how- 
ever, is not relied 
upon for smooth- 
ing, and an addi- 
tional choke is in- 
cluded, together 
with large- capacity 
electrolytic c o n - 

densers, and the net result is an exception- 
ally low level of hum in the output. A 
metal rectifier is used to provide the H.T. 
supply. 

Sockets are fitted to the rear of the 
chassis for the connection of an additional 
external loud speaker and also for a 
gramophone pick -up, while a plug per- 
mits a mains aerial to be employed. There 
are two main controls on the front of the 
cabinet -the tuning control and the 
volume control -and these are provided 
with large- diameter knobs. Concentric 
with these knobs are two smaller controls, 
one operating the Local- Distance switch, 
and the other the combined wavechange 
and radio -gramophone switch. The mains 
on -off switch is fitted to the rear right - 
hand side of the chassis and is readily 
accessible. There is in addition a tone 
control switch, which connects a filter 
circuit to the second detector valve and 
permits the higher musical frequencies to 
be severely attenuated when heterodyne 
whistles and atmospherics render such a 
course advisable. 

The appearance of the receiver, with 
its moulded bakelite cabinet and its un- 
obtrusive tuning scale, is particularly 
pleasing, and is calculated to satisfy the 
tastes of the majority as is also the 
oxydised metal speaker grille. 

FEATURES 
General. Five -valve A.C. superheterodyne 

with built -in moving -coil loud speaker. 
Special station indicating and wavelength 
calibrated tuning scale. Provision for the 
use of an external speaker and for the 
connection of a gramophone pick -up. A 
mains aerial is provided. 

Circuit. -Variable - mu first detector and 
I.F. stages, with a separate triode oscilla- 
tor and a triode second detector; pentode 
output. The pre -selector is coupled by 
mutual inductance, and a special rejector 
is included to prevent I.F. interference. 

Controls. --(1) Tuning control. (2) Volume 
control. (3) Local- distance switch. (4) 
Combined wavechange and radio-gramo- 
phone switch. (5) Tone control switch. 
(6) Mains on -off switch. 

Price. -21 guineas. 
Makers. E. K. Cole, Ltd., Ekco Works, 

Southend -on -Sea. 
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Modern Superheterodyne Practice 

Tlq 

Complete circuit diagram. Points of interest are a variable -mu first detector, a rejector to prevent 
I.N. interference, and a two -valve frequency changer. 
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HiHp 

Two views of the chassis, which is of robust all -metal constru: tion. 
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Practical 
HINTS AND TIPS 

AIDS TO BETTER RECEPTION 
IT is not usually recommended that 

variable condensers should be dis- 
mantled or in any way tampered with ; 

this is distinctly a specialist's job, and 
many of us who rather fancy our skill in 
making critical adjustments to wireless 

apparatus have come 
badly to grief when 
attempting this sort of 
work. 

If one is unfortunate 
enough to have an out -of -date ganged 
condenser with inaccurately matched sec- 
tions the most certain and obvious cure 
is to replace it by a modern component, 

Kill or 
Cure 

Fig. x.-Correcting errors of alignment in 
ganged condensers by displacing the end 

vanes. 

of which all the sections can be depended 
upon to have the same capacity at corre- 
sponding angular settings of the rotors. 
But, before scrapping a fairly expensive 
piece of apparatus there is a natural 
temptation to try to improve matters ; 

there is no harm in making the. attempt 
if it is realised that it will very pos- 
sibly fail, and so, after all, a new con - 
denser will be required. A set with a 
tuning system that is badly out of align- 
ment is always a source of dissatisfaction 
to its owner. 

This note relates to condensers with 
solid plates, and not to the more modern 
type with segmented end vanes, which 
are accurately matched at various angular 
settings by the makers. For example, it 
may be found that one of a series of 
cascade ganged circuits runs out of tune 
with the others as wavelength is progres- 
sively increased, and requires less trim- 
ming capacity at the higher wavelengths 
to maintain resonance. In these circum- 
stances it is by no means impossible to 
effect a great improvement by reducing 
the rate of capacity increase of the con- 
denser section which controls that par- 
ticular circuit. If one of the rotor end 
vanes overhangs the stator bank this vane 
may be bent outwards, as shown in 

Fig. IA, so that, instead of being parallel 
with the rest of the vanes, it makes a 
more or less acute angle with them. To 
arrange matters so that the rate of 
capacity increase be reduced, a little 
thought will show that it is the " tail end " 
of the rotor plate which must be bent 
outwards. 

It is equally possible that the defect in 
ganging may manifest itself in a different 
way, more trimming capacity being re- 
quired for the mis- aligned circuit as 
wavelength is increased. If so, the tail 
end of the rotor plate may be bent in- 
wards as far as is consistent with the 
avoidance of a short -circuit, and at the 
same time the tip or entering edge is bent 
outwards, as shown in sketch B. 

When neither of the rotor end vanes 
overhang the stator it is just possible to 
make a similar adjustment by bending 
one of the stator vanes. To do this the 
vane to be adjusted must be cut through 
with a small saw or file at one of its points 
of attachment. 

With a little skill and patience -and 
perhaps, one should add, with a little luck 
as well -it., is possible to make a remark- 
able improvement in matching. 

IT has lately been found that the type 
of filter circuit shown in Fig. 2 (a) is 

especially likely to aggravate the effects of 
induced electrical interference in the aerial - 
earth circuit. Careful consideration will show 
that the decoupling resistance R is effec- 

tively in series with 
this circuit, and that 
any voltage built up 
across the resistance 
will be transferred to 

the grid of the first valve. The coupling 
condenser C, though in parallel with the 
resistance, will usually have such a low 
capacity that it will not act as an effect 
tive by -pass to im- 
pulses of low fre- 
quency. 

In one case, 
where electrical in- 
terference was par- 
ticularly annoying, 
it was found that 
matters could be 
greatly improved 
by isolating the 
aerial circuit by 
providing a separ- 
ate winding, as in 
Fig. 2 (b). The use 
of a separate aerial 
winding is also to 
be advocated from 
ether points of view, and for the par- 
ticular trouble under consideration affords 
the most effective cure. But, as an alter- 
native, the expedient of reducing the 

Intensifying 
Electrical 

Interference 

value of the resistance R may be tried ; a 
resistance of a few hundred ohms, or even 
1,000 ohms, in place of the higher value 
usually specified, may be quite effective, 
and is certain to reduce interference 
brought about by induction. 

IN many devices for tone correction and 
the suppression of heterodyne inter- 

ference air -cored inductances of half a 
henry or so are often required. The 
constructional details of these components 
have from time to time been described ; 

in order that the fin- 
ished choke may be 
of reasonable size it is 
usual t o specify 
enamelled wire. 

It is worth while to point out that the 
effect of even two or three short -circuited 
turns will be serious, and so the greatest 
care should be taken to avoid damage to 
the covering of the wire. If a joint is 
necessary it should be carefully soldered, 
and then the exposed metal should be 
covered with Empire cloth or some other 
suitable form of insulation. 

Winding 
Air -cored 

Chokes 

IT has been found that almost any 
modern three -electrode valve works 

well as a diode detector, and that there - 
is surprisingly little difference in the per- 
formance of the various types. For a 
given load (or coupling resistance), how- 

ever, low -impedance 
valves are rather more 
efficient,' b u t t h e 
difference is seldom 
enough to be audible. 

Certain valves of very low impedance 
have an exceptionally high inter - 
electrode capacity, and so may appear to 
be more effective diode detectors, because, 
in effect, the capacity of the valve is 
additive to that of the by -pass condenser 

Valves for 
Diode 

Detection 

Fig. 2. -A separate aerial winding (diagram (b)) is generally prefer- 
able to a tapped connection. The arrangement shown in diagram (a) 

is likely to intensify certain forms of electrical interference. 

already provided. There is a risk that 
any gain in sensitivity obtained by using 
one of these valves will be off -set by a 
slight loss of high notes. 
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Practical Hints and Tips_ 
DURING the last two or three years 

so- called thimble connectors have 
been widely used in electrical wiring. 
These devices, which are shown at 
approximately their full size in an accom- 
panying sketch, are made of porcelain ; 

the internal taper of 
the cone is threaded, 
the edges of the 
threads being suffi- 
ciently hard and sharp 

to cut into any soft metal like copper. 
At first sight these devices would not 

appear to have any application to the 
construction of wireless sets, but a trial 
shows that they are surprisingly useful 
and effective for making alterations to 
internal wiring. Two or more wires to 
he joined together are merely inserted in 

Thimble 
Connectors 

Porcelain thimble connectors, though 
primarily intended for ordinary electricàl 
wiring, are particularly useful for making 
semi -permanent alterations to the internal 

connections of a receiver. 

the cone, which is then given a few turns 
in a clockwise direction ; by this action 
the wires are twisted closely together. 

In addition to providing a good elec- 
trical connection, the porcelain cone also 
acts as an insulator, provided that the 
bared ends of the wires to be joined to- 
gether do not protrude beyond the base. 

This method of connection probably 
shows to best advantage when space is 
limited ; any of the classes of wire 
customarily used for internal connections 
can be joined together, and, for example, 
it is possible to connect flexible stranded 
leads to each other or to solid wires. 
Even when soldered connections can be 
made, the addition of a thimble provides 
at least as good insulation as a wrapping 
of insulating tape, and is easier to put on. 

WHEN the subject of Q.P.P. amplifi- 
cation with output pentodes has 

been discussed in the pages of this journal 
it has been emphasised that the primary 
of the L.F. coupling transformer should 
be shunted with a resistance of about 

75,000 ohms in order 
to avoid risk of 
damage due to voltage 
surges. Those who 
intend to use this 

system, but propose to employ a 
resistance -fed intervalve transformer, 
will be interested to know that with this 
system the shunt resistance will no longer 
be necessary. The presence of the normal 
anode -coupling resistance, which is effec- 
tively in parallel with the transformer 
primary, will prevent the development of 
unduly high voltages, even though the 
circuit be interrupted by withdrawing the 
detector valve from its holder while the 
set is in operation. 

Quiescent 
Push -pull 

Wfl hods Worl'Il0 

IT will sometimes be found that more 
clearly defined absorption (or reduction 

of the strength of incoming signals) is 
obtainable when the aerial connections to 
The Wireless World Station Finder 
(January 13th) are reversed. This reversal 

is effected by joining 
the aerial lead -in to 
socket R, and the 
receiver aerial terminal 
to socket At or A2, 

depending on coupling requirements. 
It has also been observed that the cali- 

bration of this device may tend to alter 
slightly after the first two or three days' 

A Station 
Finder 
Hint 

121 

use. The variation will usually not be 
serious enough to cause ambiguity be- 
tween stations, and is probably due to 
" bedding -down" of the condenser bear- 
ings, and to the fact that the sweep of 
the nnoving vanes is slightly increased in 
use. If this effect is noticed it is as well 
to re -set the zero adjustment in the manner 
described in the original article ; this will 
only take a few minutes. At the same 
time, the condenser dial should be re -set 
if necessary, so that the zero mark on 
the dial corresponds accurately with the 
datum line when the moving vanes are 
completely disengaged from the stator. 

NEW USE FOR PHOTOCELL 
Averting Damage to Printing Machinery 

ONCE more the photo -electric cell has 
been called upon to replace the 
fickle " human element " -this 

time in the service of printing. In co- 
operation with the General Electric Co., 
the Cornwall Press Limited, printers of 
The Wireless World, have now introduced 
the photo -electric cell as a " watcher " to 
prevent the damage so often caused to 
printing machines by paper breakage. 

A photocell is utilised on each web and 
the .main amplifier with its relay is fitted 
at a convenient point away from the 
machine. 

In a recent demonstration given to show 
the effective action of the photo -electric 
control, the whole machine came to rest 
completely in about two seconds after the 
fracture of the paper. 

Without any such device a breakage 

A picture demonstrating at a glance how the photo -electric control operates in a modern 
printing machine. So long as the paper intercepts the beam of light the machine con- 
tinues to operate. If the paper breaks, the beam is thrown on the photocell, which actuates a 

valve relay and the machine is stopped. 

In this particular installation a small 
lamp is fitted to illuminate one side of the 
sheet of paper as it passes through the 
machine ; the photocell is in a specially 
designed housing on the opposite side of 
the sheet. Normally, the paper obstructs 
the passage of the light and the photocell 
is kept dark, but immediately a fracture 
occurs, light reaches the cell, the valve 
relay contacts close and bring into opera- 
tion the mechanism which stops the 
machine. 

will, if unobserved, often cause the loose 
web to wind itself round the cylinders so 
that the printing plates may become 
damaged, for, unfortunately, it is impos- 
sible to be certain that a breakage will 
be detected in time by the operators. In 
addition to the cost of the actual material 
damage the waste of time involved in re- 
moving and replacing any damaged parts 
is very expensive. The photocell averts 
the danger in the most practical and con- 
vincing manner possible. 
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BROADCAST BREVITIES 
New Blood in Vaudeville 

R. LANCE SIEVEKING, who last Sep- 
tember took over the direction of 

broadcast vaudeville in order to devise new 
ways' of putting us in a good humour, will 
relinquish the task next month_ Everyone 
at Broadcasting House is asking who will 
succeed him. 

Advice on Variety 
At first it was believed that Eric Masch- 

witz would desert his editorial chair and 
take full command of vaudeville, but I 
understand that a compromise is likely to 
be effected, with Maschwitz as vaudeville 
consultant, adviser, or what you will, and 
that trusty servant of the public, John 
Sharman, in actual charge. 

John Sharman 
Sharman's name is little known to the 

listening public, but the truth remains that 
he has been responsible for more successful 
vaudeville and variety shows in the last few 
months than anyone. else. On several 
occasions the Governors themselves have 
registered satisfaction at a particular vaude- 
ville show, and in each case it has subse- 
quently been discovered that Sharman was 
the originator. 

Vaudeville v. Opera 
Broadcast vaudeville has certainly taken 

up the challenge recently thrown out by 
studio opera, with which Gordon McConnel 
is hoping to make Britain " opera- 
conscious,"- at the expense (one supposes) of 
vaudeville. 

I understand that within the next few 
weeks vaudeville devotees may be enter - 
tained by a famous Irish tenor whose name 
is a household word all over Europe and 
America. 

A Dismal Audition 
A friend of mine gave moral support the 

other day to an unfortunate member of the 
B.B.C. staff whose job it is to hold pre- 
liminary auditions of candidates for the 
vaudeville microphone. There is a wealth 
of tragedy in that word " preliminary," for 
auditions such as these are intended to meet 
the first onslaught of aspirants and decimate 
their ranks, leaving a few lucky ones to 
meet the gods on Olympus. 

During the audition in question all thir- 
teen " turns " were turned down. This sort 
of thing Oes on from day to day. 

Dr. Bouit to Conduct Vienna 
Broadcast 

A SYMPHONY Concert will be relayed to 
London Regional listeners on March 

2nd, from Vienna, in co- operation with the 
Austrian Broadcasting Company. Dr. 
Adrian Boult, Music Director of the B.B.C., 
will conduct the Vienna Philharmonic 
Orchestra, the programme consisting of 
works by Mozart and Brahms, as well as 
some English works, the composers repre- 
sented being Elgar and Holst. Dr. Boult 
was invited to direct this concert as guest 
conductor in the Viennese Orchestra's big 
winter series. 

By Our Special Correspondent 

A Harry Tate Station 
DAVENTRY 5XX is the old crock among 

European broadcasting transmitters, and 
breakdowns are now so frequent that the 
station has quite a Harry Tate atmosphere. 

Naturally, the B.B.C. is unwilling to pur- 
chase new components for a station whose 
days are numbered, so I am afraid that 
5XX listeners will have to possess themselves 
in patience until Droitwich relieves the 
strain. 

Not What it Seemed 
A photograph reached me last week show- 

ing what appeared at first glance to be an 
early Victorian broadcasting station with a 
heavy timber lattice mast and a hutchlike 
transmitting room at the base. Closer in- 
spection revealed that the contraption was 
a primitive boring machine which is tapping 
the ground below the Droitwich site tò dis- 
cover whether 
mineral salt deposits 
are likely to inter- 
fere with the con- 
struction of the new 
B.B.C. station. 

The station, b y 
the way, is not ex- 
pected to start trans- 
mission before the 
autumn of next 
year. 

Empire Broad- 
casting : The 
Programmes 

IT is to be hoped 
that the pro- 

gramme side of 
Empire broadcasting 
will justify t h e 
technical success of 
the venture. Judg- 
ing from the com- 
ments of a New 
Zealand correspon- 
dent, I imagine that 
people in the Anti- 
podes are by n o 
means satisfied with 
what has already been issued to them. 

" Too many talks and gramophone 
records are not wanted," writes the New 
Zealander. ' ` Our stations have as good a 
selection of gramophone records as the 
B.B.C. Relays of special events will be 
welcome, and we should like to listen to 
speakers of distinction who otherwise could 
not be heard out here." 

No More Mike Tests ? 
AFTER many experiments with condenser 

and other microphones, the B.B.C. 
engineers seem to have gone back to their 
early love, the Marconi -Reisz. Whereas 
two or three months ago the visitor to 
Broadcasting House never knew what sort 
of mike he would find in any particular 
studio, in the majority of cases the Reisz 
has been reinstated. 

te71 ter%) Lc") 

In the Reign of George III. 
AN unusually promising programme of the 

" réminiscences " type is to be heard 
by National listeners on February 18. Mr. 
Leslie Baily, the producer, will go back one 
hundred and fifty years and give listeners 
a concert at Vauxhall Gardens, " Rosina, or 
Love in a Cottage," as played at the New 
Theatre Royal, Covent Garden, in the reign 

PREPARING FOR DRAMA. A B.B.C. engineer making adjustments 
at the rear of the Dramatic Control Panel at Broadcasting House. By 
the use of this panel a radio play producer can control the outputs of 

a dozen studios. 

Royal Interest 
This last wish should have been amply 

realised yesterday (Thursday) for the Prince 
of Wales (according tt my information at the 
time of writing) arranged to go to Broad- 
casting House specially to broadcast to the 
Australian Zone the speech which His Royal 
Highness had made the evening before 
at the New Zealand Day Dinner at the 
Savoy Hotel. 

Unfortunately for Australia and New 
Zealand, broadcasts of such importance as 
this will be rare. 

of George III, a discourse by Sir Horace 
Walpole from " To- night's Debate in the 
House," and a word from Dr. Samuel John- 
son. 

" Chu Chin Chow " 
AN important dramatic broadcast is being 

arranged for April next. This. will be 
" Chu Chin Chow," the wartime play which 
ran at His Majesty's Theatre, London, from 
1916 right through to the end of the war. 

" Chin " 
Mention of " Chu Chin Chow " reminds 

me of a note received from a Japanese corre- 
spondent who tells me that a new censorship 
has been instituted because a well -known 
medical professor broadcasting from JOAK, 
Tokio, used the Japanese pronoun, " Chin," 
meaning " we;" in an idiomatic form re- 
served exclusively for the Emperor. 

The Chief of the Social Education Bureau 
happened to be listening. 
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What Does the Public Want? 
TT is a pleasure to read the letter from 

"Diagnostic," to read the comments cf 
someone courageous enough to stand up to 
that bogey called Selectivity. And 
" bogey " is the only word for it. I have 
in mind a well -known receiver, for which 
the chief selling appeal is selectivity, which 
will receive anything between 20 and 30 
stations under fair conditions, and yet in the 
London area cannot separate London 
National from London Regional ! 

Twelve months ago, one manufacturer 
was courageous enough to spend hard 
money in trying to establish whether 
selectivity was justified, and although in 
these columns I cannot deal with the means 
used to establish the point the evidence 
was such as to determine the manufacturer 
to drop a high power " selective " set he 
had in mind and concentrate on a cheaper 
model " for the locals." But I can say 
this, that the sum total of the investigation 
proved that about 95 per cent. of several 
hundred listeners quite obviously did not 
listen to foreign stations. By " listening " 
I mean receiving a foreign station for a 
total time of half an hour a week. 

Your correspondent finishes his letter with 
the sentence, " ... perplexities of technical 
design are as nothing compared with the 
perplexities of estimating what the public 
wants." That is perfectly true, but just 
as research will solve the problem of tech- 
nical design so, too, will research solve the 
problem of determining what the public 
want. The average manufacturer's guide is 
purely and simply the fashion of the 
moment. Half a dozen instances in support 
of this at once leap to mind, but as each 
in turn would probably start a controversy 
of the same nature as the present one, it is 
perhaps better to leave them unsaid. 

ADVERTISING AGENT. 
Gordon Square, W.C.r. 

IHAVE read with interest the letter by 
" Diagnostic " in your correspondence 

space on the relative advantages of home 
and foreign listening, and would like to 
make the following observations in reply. 

" Diagnostic " states that in his own ex- 
perience, he has yet to meet a listener who 
consistently relies on foreign broadcasts for 
real entertainment. Speaking for myself, I 
rarely listen to anything else. 

I make no claims to obtaining satisfactory 
results for any length of time from stations 
broadcasting between 200 and 450 metres, 
but there are several stations radiating 
above 450 metres, which I find can be 
thoroughly relied upon, both for quality of 
reception and good entertainment value. 

I refer in particular to Beromünster, Lan - 
genberg, Prague, Munich and Budapest. 
Naturally I do not receive these stations 
with the same degree of clarity and strength 
as that of the West Regional transmitter, 
twelve miles away, but they are all con- 
siderably superior to the Northern, Midland, 
and London Regionals, which offer poor 
reception in South Wales. 
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Additionally, if intelligent use is 
made of the foreign programme section 
of The Wireless World it is almost 
always possible to obtain a pleasing 
programme from one or the other 
of the above stations, at any time after 
dusk, a godsend when one is more or less 
tied to the National programme for home 
amusement. 

My receiver is no better than the average, 
being an all- electric set incorporating two 
screen grid stages, but I still maintain that 
good entertainment can be had regularly 
from abroad on the wave lengths mentioned, 
and when I change my set, selectivity and 
ability to obtain a fair range of programmes, 
will be my first consideration. 

" EUROPEAN LISTENER." 
Newport, Mon. 

IT would be interesting to listeners here in 
South -west Cornwall if your correspond- 

ent " Diagnostic " would inform us which 
station is our local. 

All the Regionals fade too badly for us 
to hear a satisfactory programme. 

Poor old 5XX does its best, but it is not 
uncommon, especially during autumn and 
spring, for it to fade and distort so badly 
that we cannot even hear the News Bulletin 
from beginning to end. 

We have always been dependent on the 
Continental stations for our entertainment, 
but since the arrival of the new high -power 
stations, which fade very little, listening is 
much more of a pleasure than it was for- 
merly, and I would add that your weekly 
programme, with its full list of items, is a 
great boon. 

We want all the sensitivity and all the 
.selectivity that can be put into our sets, 
and the supplying of these by the makers is 
in the right direction. 

Your correspondent is welcome to his local 
set ; it would be of no use here. 

Cornwall! GEO. EUSTACE, 
Eng. -Lt.- Commander, R.N. 

(retired). 

MAY I through the medium of The Wire- 
less World have the pleasure of making 

the acquaintance of your correspondent 
" Diagnostic," so that he may at least 
come across one person who makes a practice 
of listening continuously to foreign pro- 
grammes? 

Of course, the word continuously may 
be construed in many ways. If he means 
it in its dictionary sense of " without in- 
terruption " I plead not guilty and with- 
draw, but if he means one who, dissatisfied 
with the everlasting organ recitals, dance 
music, same old orchestras on the same 
days of each week as the B.B.C. puts out, 
turns to something fresh, then I am one 
of the men he wishes to know of. 

Retired from business, with gardening 
and wireless as my two prime interests, 
I turn each morning, afternoon and even- 
ing to the Continent, taking only the news 
and talks in which I may be interested from 
London, finding many Continental stations 
whose programmes can be received equally 
as well as those of the B.B.C. 

If, in receiving a programme, fading or 

morse sending intervenes, one can usually 
find a relay station free from interruption 
and so continue the listening. 

So I say to the manufacturers, go ahead 
on the lines upon which you are working. 
Give us still better distant reception, for the 
number dissatisfied with the present pro- 
grammes of the B.B.C. is growing every 
week. You are indeed catering for a real 
demand. 

Middlesex. Wm. H. R. BRUCE. 

IREAD with interest the letter from 
" Diagnostic " in Jan. 27th issue of The 

Wireless World, and think that he must in- 
deed have " struck an exceptional patch of 
the genus listener " to arrive at the con- 
clusions expressed therein. 

Take my own case. My main interest 
lies in opera, and if I had to depend on 
the B.B.C. for operatic relays I should 
fare very badly indeed. 

The occasional act from an opera relayed 
by the B.B.C. is no good to anyone. It 
has no value to those uninterested and 
is very unsatisfying to opera -lovers, and 
in this respect " the B.B.C. programmes 
are inferior to foreign ones." 

It may surprise " Diagnostic " to learn 
that this past week I have heard five operas 
from abroad, including a performance of 
" La Gioconda " with Gigli and Formichi 
in the cast -names which I think prove the 
point' doubted by him, " that the some- 
what lower standard of reliability and 
quality of reproduction is far outweighed by 
the brilliance of the foreign programmes. 

As a matter of fact the opera mentioned 
was relayed by Rome and the reception 
was of a very high standard, and during 
the four hours' relay fading did not occur 
once, which I think shows that (2) " foreign 
programmes can be heard satisfactorily." 

I personally know many people who spend 
several hours every week listening to 
foreigners, and I am looking forward to the 
time when I possess a set such as the A.C. 
Monodial when I shall have even more 
stations at my service. 

Canonbury, N.r. J. C. SANSOM. 

ITHINK " Diagnostic " is about right 
Manufacturers are continually worrying 

the public to buy something which the public 
does not want, but which the manufacturers 
think the public should have, and can be 
persuaded to buy. The more foreign stations 
held out as bait the more components does 
the listener require. Out -of -date sets must 
be scrapped and new ones bought to furnish 
the requisite selectivity. 

Personally, I do not listen to foreigners, 
as I prefer quality to the nuisance of fading, 
atmospherics, and other interferences, and, 
anyhow, a record of " How Deep is the 
Ocean " is no better because it comes from 
abroad than it is when it comes from London 
-not so good, in fact. 

When I .visit my " foreign -listening " 
friends they usually run me round the 
foreigners, stopping about ten seconds at 
each one, to show what the set will do, but 
when they settle down to listen, I notice, it 
is the local station which is relied upon to 
provide the entertainment. 
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Correspondence- 
Advertising will sell nearly anything, and 

if the manufacturers can make us buy they 
don't mind if our purchases become " white 
elephants." R. S. WALLIS. 

Potters Bar, Middlesex. 

THE mush, fading, etc., that usually 
come in with the remoter stations, are 

so annoying, when compared with the results 
that the local stations give, that even those 
who have powerful sets soon tire of " tour- 
ing." 

The fact that retailers stick to the 
B.B.C. and records proves that the interest 
in Continental reception is not general. 

JOHN D. WINDLE. 
Southall, Middlesex. 

THE letter from your correspondent 
" Diagnostic " calls for a protest from 

one foreign listener. Personally, and I can 
also vouch for others, the bulk of my recep- 
tion comes from abroad and from non -spon- 
sored programmes. I have no experience of 
commercial receivers, but here is what the 
W.W. A.C. Monodial Super has done as 
regards reception in this district during the 
last eight months : - 

(I) Quality. -Tested by the recent B.B.C. 
broadcast of pure musical notes gave per- 
fect reproduction from 5o to 5,50o cycles, 
with a slight fall then to 6,000 cycles. 

(2) Sensitivity and selectivity. -Gives for 
the whole evening, free from any back- 
ground noise, mush, or heterodynes, repro- 
duction equal to London from Rome, 
Milan, Heilsberg, Muhlacker, Leipzig, Bero- 
munster, Langenburg, Trieste, Munich, 
Brussels I, Hilversum, Prague, and Brno. 
Dozens of others on which fading occasion- 
ally happens, but also here London National 
fades. 

On this set one can listen for three to 
four hours at volume sufficient, if necessary, 
for a small hall to complete operas or 
orchestras. As everyone knows, the 
cast of the La Scala 
at Milan is the finest 
in Europe, and the 
A.C. Super enables 
one to listen to 
something which we 
can never get from 
the B.B.C., viz., a 
complete opera with 
the best artistes in 
Europe, the Berlin, 
Amsterdam, Stutt- 
gart, Czech, and 
other Philharmonic 
Orchestras relayed 
and picked up 
direct, which is quite 
a different thing 
from hearing them in parts over hundreds 
of miles of even high- frequency cables. 

A point not touched on by " Diagnostic," 
but in which I think the B.B.C. lags behind 
its foreign confrères, is this : A foreign 
station giving an international transmis- 
sion gives the announcements in all the lan- 
guages of the countries taking the trans- 
mission. Very seldom is this done by the 
B.B.C. when the Continent is taking our 
transmissions. It would be only courteous 
for us to do likewise. 

Upminster. F. CHANDLER. 
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listeners have not a separate room and set 
where they are able to indulge their fancy. 
Again, foreign interest is increased where 
one has travelled and understands a number 
of languages (the announcements, at any 
rate). Still, there is plenty to hear without 
speech. Just before reading " Diagnostic's " 
letter I had been listening to a lecture from 
Heilsberg on Hayden's musical clocks. 
Amusingly, the lecturer kept on playing 
records of which not a sound was audible, 
and then coming back to the " mike " and 
referring to them ! As I am writing Warsaw 
has been playing Chopin's works, and has 
gone into a jolly interval signal. We do 
not listen to foreigns because they are 
" better " but because they are different. I 
never listen to B.B.C. plays, vaudeville, 
sport, rarely dance music, rarely debates, 
so I have plenty of spare time. I have just 
bought a record of the Comedian Harmonists 
played recently by Reykjavik, and am look- 
ing out for a peculiar " mocking " one 
played this week by Stockholm. 

Certainly there is an exasperating amount 
of Morse interference and fading, but one 
just has to bear it asone of the ills. The 
continuous whistle nuisance can be lessened 
by moving the head slightly into a nodal or 
silent point. H. E. ADSHEAD. 

Great Bardfield, Braintree. 

IWAS most interested to read " Diagnos- 
tic's " letter under the heading of " What 

Does the Public. Want? " in your issue of 
January 27th. While I do not pretend to 
speak for the ordinary wireless enthusiast, 
whether technical or otherwise, I certainly 
consider " Diagnostic's " comment on what 
is usually considered the most important 
function of a receiver, namely, the recep- 

A CRITICAL MOMENT A scene in the Leipzig studio, where the lady 
announcer awaits the striking of the gong, which is actuated by a clock. 

AS a fairly constant listener to foreign 
transmissions, I should like to make a 

few comments. I cannot speak for persons 
who buy z H.F. sets and do not use them, 
but I have a set and do, and I read a Ger- 
man radio paper. No doubt many potential 

tion of foreign stations, is very definitely 
called for so far as musicians and technic- 
ally educated music lovers are concerned. 
It is only within the last two or three years 
that we musicians have seriously considered 
the importance of radio as a means by which 
we can indulge in listening to, and studying, 
our art. 

The trouble was that, up to that time, 
reproduction was so poor from a musical 
point of view that what was not actually 
lost in transmission was distorted to a 
degree that made it impossible for a 
musician to listen without being decidedly 
repulsed. However, now the story is very 
different, and the reproduction of the B.B.C. 
Symphony Concerts, chamber music, etc., 
can surpass even that of the gramophone, 
and thus we are able to listen to perform- 
ances which can be a very excellent sub- 

FEBRUARY loth, .1933. 

stitute for the real thing. I use the word 
" can," since good reproduction is the char- 
acteristic only of expensive instruments. On 
the other hand, to listen -in to foreign 
stations with the exception of perhaps one 
or two is still hardly worth the while of 
musicians, for, in the first place, apart from 
interferences, the reception is of a very de- 
finitely low standard, and, in the second, 
foreign programmes do not offer us, out- 
side special occasions, programmes that are 
any better than those provided by the 
B.B.C. 

It must be remembered that the musician 
will only turn to a foreign station (i) be- 
cause he wants to hear some work, either 
new or old, that is rarely or never per- 
formed in this country ; (z) he is anxious 
to hear one of the great foreign orchestras, 
such as the Berlin Philharmonic, to com- 
pare technically with our own orchestras, 
such as the B.B.C. and the London Phil- 
harmonic. It goes without saying, there- 
fore, that, unless the reproduction is first - 
rate, he will only get a distorted and untrue 
idea of what he wants to listen to, with the 
result that he has merely wasted valuable 
time. 

I know many musicians who have refused 
to purchase a wireless set as they are un- 
able to find anything at a figure which they 
are able to afford and which at the same 
time will give a colourable imitation of the 
real thing. 

In short, an instrument that will not re- 
produce a faithful representation is useless 
for any programme, from a musician's' point 
of view. I know that it can be done. 
Therefore surely commercial sets could be 
manufactured to produce 'real music at a 
cheaper figure by the sacrifice of some of 
their distance -getting properties. I, as a 
musician, know that were this possible a 
very ready sale would ensue. 

RALPH HILL, Editor. 
The Musical ,Mirror and Fanfare. 

SURELY your correspondent, " Diag- 
nostic," overrates the difficulties of the 

set designer in his letter in the issue of 
January 27th? It is not really a question 
of listeners who want only local stations 
and quality, or another group who must 
have foreign stations all the time. The real 
standard for a set is, will it provide, at 
almost any time, a suitable alternative pro- 
gramme, British or Continental? If one 
wishes to hear opera and the B.B.C. is not 
providing it at that time, the loss of some 
quality matters little. The real demand is 
for the type of transmission one prefers, at 
the right moment. 

The " distance fiend " can look after him- 
self. The Wireless World has given him 
ample choice of circuits he can assemble, 
and I think he is usually independent of the 
set manufacturer. 

Anyhow, the problem is no more difficult 
than that of the manufacturer of motor 
cars, yet he 'does not try to pin all his clients 
down to comfortable " tourers." 

In conclusion, may I say how I appre- 
ciate the way your magazine has developed, 
still ahead with design but much easier to 
understand than it used to be. 

I particularly like the lucid articles by 
Mr. Scroggie. Could he give us more in- 
formation on the control of bass resonance 
in parallel -fed L.F. couplings, another 
article on accurate matching of set and 
speaker, and possibly some one to deal with 
the use of quiescent push -pull and small 
H.T. units? ` INTERESTED." 

Newcastle -on -Tyne. 
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Correspondence- 
YOUR correspondent " Diagnostic " has 

spoken nothing but the truth, though 
he has probably put the cat among the 
pigeons so far as your readers are concerned. 
But then your readers are not typical of 
the great bulk of wireless listeners to whom 
everything " inside the box " is a sealed 
book. I do not number among my many 
friends more than one regular listener to 
foreign stations. The rest of us agree with 
"Diagnostic." On the odd occasions when 
the B.B.C. has an off night we usually 
switch off altogether. We simply cannot 
tolerate fading, atmospherics, interference 
of any kind or the ghastly hiss of the power- 
ful de luxe receiver when reaching out. We 
do not even listen to Daventry because the 
quality is so poor, nor do we listen to a 
land -line programme if there is an equally 
attractive one from the local studio. 

A high -class two -station receiver would 
only deprive us of Radio Paris on Sunday 
afternoons and during Test matches - 
probably it " never would be missed." I 
feel sure that if some enterprising manu- 
facturer would put on the market a range 
of two -station receivers he would have an 
immediate success. 

Manchester. " TWO -WAY SWITCH." 

The B.B.C. Organ 
AS the builders of the new B.B.C. organ, 

may we be allowed to comment on the 
remarks made in " Broadcast Brevities " in 
your issue dated January 27th? 

We are anxious for your readers to know 
that the organ will contain absolutely 
nothing " which would make an ordinary 
(or extraordinary) organ enthusiast go 
queasy " ! There will definitely be no 
" effects " such as drums, glockenspiel, and 
the like- nothing but pure organ tone of 
the best kind human hands can produce. 
This will be a large concert organ, capable 
of playing anything written for the organ 
or transcribed for it from orchestral scores. 

We are not ashamed of our cinema organs -in fact, we are proud to have contributed 
largely to the popularity of this type of in- 
strument by installing such a large number. 
The tremulant, the vox humana, the swell 
pedals, and all the special effects have their 
uses and can equally well be abused, like 
all good things. But the Broadcasting 
House concert hall is no place for a theatre 
organ, and any " performer who wishes to 
beat the cinema organ at its own game " 
on our organ there will have a bitter dis- 
appointment. 

We are sure your readers will sympathise 
with us in trying to live down the huge suc- 
cess of our cinema organs in an attempt to 
maintain our reputation as builders of 
cathedral, church, and concert organs. 

Willesden, N.W.ro. J. I. TAYLOR, 
Director, The John Compton 

Organ Co., Ltd. 

Quiescent Push -pull 
IWISH to congratulate you on bringing 

to light the valuable properties of 
quiescent push -pull, at a time when concen- 
tration on mains -drive tends to leave the 
battery user in neglect. 

As announcements of manufacturers have 
described it as a " new principle," I would 
draw attention to the fact that a quiescent 
push -pull receiver of my design, with an 
output of 1,500 milliwatts and an initial 
anode current of 8 mA., was put on the 
market as the Burndept Universal Five 
(battery model) three years ago. 

London, S.E.19. M. G. SCROGGIE. 
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In Next Week's Issue:- 
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The MODERN A.C. EQUALITY AMPLIFIER 
A Self-contained Gramophone Equipment with Electric Motor, 
Pick -up and Amplifier giving 5 to 6 watts Undistorted Output 

FEW sounds are more distressing than 
those emanating from an over- 
worked loud speaker or amplifier, 

yet the phenomenon is not a rare one. 
Too often an equipment entirely suitable 
for domestic use is pressed into service at, 
a party or similar function and is expected 
to entertain some hundreds of people just 
as successfully as it would a few friends 
at the fireside. 

The amplifier shown separate from the 
cabinet. The synchronous electric motor, 
pick -up and the two controls are attached 

to the motor board. 

Undoubtedly there does exist to -day a 
large demand for an ambitious gramo- 
phone equipment capable of delivering up 
tr 6 watts speech. This demand is ful- 
filled by the " Modern A.C. Quality Am- 
plifier " which consists of two L.F. stages, 
the intervalve coupling being a trans- 
former with variable tone control. To 
sa feguard condensers and other equip- 
ment from high initial voltages a vacuum 
thermal delay switch is incorporated and 
each stage is thoroughly decoupled. 

There is provision in the smoothing cir- 
cuit for energising two loud speaker fields 
so that dual- compensated units can be 
used within any reasonable distance from 
the amplifier. 

LIST OF PARTS REQUIRED 
After the particular make of component used in 

the original model, suitable alternative products are 
given in some instances 
1 Mains transformer, 400.0 -400 v. Savage type M.G.A. 

4 volts 3 amps, centre tapped; 4 volts 2 amp 
4 volts 1 amp., centre tapped. 
(R.I., Sound Sales, Varlet') 

I Output choke Savage " Massicore " type L.34 
(R.I., Sound Sales, Varley) 

1 L.F. choke, 28/14 henrys R.I. type DY.11 
(varlet') 

1 L.F. transformer, 4: 1 Multitone " Toco " 
1 Graded potentiometer for above Multitone 
1 Combined potentiometer, 100,000 ohms and mains 

" on-olf " switch British Radiophone type 4b4 
(Ridoir,. ('laude Lyons, Rotoroliny Lewcos, 
Watmel, Wearite) 

1 Power resistance, 3,000 ohms, 10 watts Varley C.P.39 
and holder 

1 Resistance, 100 ohms, 1 watt 
1 Resistance, 500 ohms, 1 watt 
1 Resistance, 1,000 ohms, 1 watt 
1 Resistance, 5,000 ohms, 1 watt 
1 Resistance, 10,000 ohms, 1 watt 
1 Resistance, 50,000 ohms, 2 watts 
1 Resistance, 500 ohms, 3 watts 

!Whiner, hair) 
1 Potentiometer, 30 ohms Claude Lyons " Humdinger " 
4 Valve holders, 5.pin Clix chassis mounting type 

lltulgiu, Eddystone, W.B.) 
2 Fixed condensers, 1 mid., 250 volts D.C. working 

Dubilier type B.S. 
1 Fixed condenser, 2 raids., 250 volts D.C. working 

Dubilier type B.S. 
volts D.C. working 

Dubilier type L.S.B. 
volts R.C. working 

T.C.C. type 95 
volts D.C. working 

T.C.C. type 84 

Claude Lyons 
Claude Lyons 
Claude Lyons 
Claude Lyons 
Claude Lyons 
Claude Lyons 
Claude Lyons 

1 Fixed condenser, 4 nlfds., 350 
(Peak. '1'.('.C.) 

3 Fixed condensers, 4 mitts., 500 

1 Fixed condenser, 0.1 mfd., 350 
(Ihihilier, Peak) 

1 Combined twin fuse holder and Mains Connector, 
complete with two 1-amp. fuses Bulgin type F.15 

9 Ebonite shrouded terminals, Earth, 3 L.S. +, 3 
L.S. -, 2 Pick -up Belling -Lee type " B " 
(Burton, Clix, Eelex, Igranic) - 

1 Plymax baseboard, 18x9x;in. PetoScott 
2 Battens, drilled, 18x1 @in. Peto -Scott 
2 Battens, 8.1 xlain. Peto -Scott 

1 Metal cowl Peto -Scott 
1 Gramophone motor unit B.T.H. " Truspeed" 
1 Pick -up Marconiphone K17 

Cabinet, 19x15x14in. Pets -Scott 
2 lengths Screened sleeving Coltone 

(Ilarhros, Lewcos) 
S lengths SysLoflex, flex, etc. 
1 Vacuum thermal delay switch Ediswan D.L. S,1 

Screws: 22 pin. No. 4 R /hd.; 22 in. No. 6 R /hd.; S hin. 
No. 6 Rrhd.; 6 lin. No. 4 R /hel.; 2 in. No. 6B.A. 

Valves: 1 Marconi or Osram MHL4 metallised, or Sixola 
AC/111, 1 Marconi or Osram PX25 or Mazda PP5/ 
400, 1 Marconi or Osram U.14 or Mazda UÚ.120 /500. 

BLUE PRINTS 
As mentioned els ̂ where in this issue, blue prints for 
"The Wireless World " All -Wave Monodial Super 
(Battery) are obtainable, price is. 6d. post free. In 
addition, blue prints are available for the following :- 

Autotons. (February 24th, March and and 
9th, 1932.) 

Monodial A.C. Super. (Booklet, price so. 8d. 
post free.) 

Modern Straight Five. (June 22nd and 29th, 
1932.) 

Baby Superhet, A.C. (August 29th and 
September 20d, 2932.) 

Baby Superhit, Battery. (October 7th, 1932.) 
Short Wave Two. (November 4th and Decem- 

ber 23rd, 1932.) 
Monodial D.C. Super. (December 2nd and 

nth, 1932.) 
Straight Three. (December rfith, 1932.) 
Modern D.C. Three. (December 3oth, 1932, 

and January 6th, 1933.) 

Those can be obtained. price is. 6d., from the Pub - 
lishers, Rifle R Sous, Ltd., Dorset House, Tudor Street, 
London, E.C.4. 
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BEADERS' PROD 

A Universal Station Finder 
WE are asked to say whether Thee 

Wireless World Station Finder could 
be modified to give identification both by 
the absorption principle (as in the original 
instrument) and also by the addition of a 
buzzer, as a radiating wavemeter. Our 
querist has made up the device as described, 
and now. wishes to extend its usefulness by 
converting it into a generator of signals of 
known wavelength as an aid to fault -finding, 
ganging, and general receiver adjustments. 

This is quite a practical plan, and the 
cost of having a buzzer -which will only 
amount to a few shillings -is well justified 
if the Station Finder is required to do any- 
thing more than perform the functions for 
which it was originally designed. Full in- 
formation regarding the addition of a 
buzzer was given last week, but in order 
that ttie instrument may be made to serve 
either as an absorption or a radiating meter 

Fig. r.- Indication by absorption or radia- 
tion at will : a de luxe version of the station 

finder. 

at will, we suggest that it should be wired as 
shown in Fig. z. With the double -pole 
single -throw switch in the " open " 
position, the meter may be connected in 
the aerial circuit in the usual manner. By 
closing the switch the buzzer is put intò 
operation, but before doing this the in- 
strument should be entirely disconnected 
from the receiver. 

When the instrument is used as an aid to 
making critical adjustments, it is worth 
while taking a little extra trouble in adjust- 
ing the buzzer, so that the amplitude of the 
oscillations which it produces in the tuned 
circuit may remain sensibly constant. 

Potentiometer Resistance Values 
WHEN a potentiometer is used to control 

the grid voltage of a battery -fed 
variable -mu H.F. valve, it is normally con- 
nected across the grid bias battery, and so 
will draw current from it. The actual value 
of the potentiometer is seldom a matter of 
any great importance, the main requirement 
being that its ohmic resistance will be 
sufficiently high to prevent an undue 
wastage of current. 

A potentiometer of about 25,000 ohms is 
very often specified. This happens to be a 
standard value obtainable almost every- 

THESE columns are reserved for the publication 
of matter of general interest arising out of 

problems submitted by our readers. 
Readers requiring an individual reply to Their 
technical questions by post are referred to "The 
Wireless World" Information Bureau, of which 
brief particulars, with the fee charged, are to be 

found at the foot of this page. 
1 

where, and is perhaps rather more depend- 
able than a component of higher resistance. 
Connected across a 9 -volt battery, for ex- 
ample, the current consumed by a poten- 
tiometer of this resistance will amount to 
only about a third of a milliampere, and so 
the life of the battery will not be greatly 
less than if it were working under ' = no 
load " conditions. Of course, measures are 
always taken to interrupt the battery circuit 
when the set is out of use. 

To those correspondents who have written 
to us on the subject, we would say that 
when it suits them to do so, there is little 
reason why they should not use potentio- 
meters of, say, half or twice the value 
specified. But if there happens to be a bias - 
limiting resistance in series with the 
potentiometer, the value of this resistance 
should be increased o: reduced pro- 
portionally. - For instance, if a 25,000 -ohm 
potentiometer is recommended in a certain 
design, together with a limiting resistance 
of 2,000 ohms, a change in potentiometer 
resistance to. 50,000 ohms would imply the 
use of a " limiter " of 4,000 ohms. The 
nearest standard value of 5,000 ohms would 
be satisfactory. 

25 -cycle A.C. Mains 
WE have recently received several- re- 

quests for advice on the subject of 
operating recently described Wireless 
World receivers on 25 -cycle A.C. mains. 

The position may be briefly summed up 
by saying that almost any A.C. set may be 
made to work satisfactorily with a supply 
system of that low periodicity, but, of 
course, a specially designed power trans- 
former must always be used. Incidentally, 
the transformer is bound to be larger than 
one intended for standard 5o -cycle sup- 
plies, and so slight modifications in the 
original layout may become necessary. It 
may also be necessary to changé the rela- 
tive positions of the power transformer and 
L.F. transformer in order to minimise hum. 

The Wireless World 

INFORMATION BUREAU 
TIIE service is intended primarily for readers 

meeting with difficulties in the construc- 
tion, adjustment, operation, or maintenance of 
wireless receivers described in The Wireless 
World, or those of commercial design which from 
time to time are reviewed in the pages of The 
Wireless World. Every endeavour will be made 
to deal with queries on all wireless matters, pro- 
vided that they are of such a nature that they 
can be dealt with satisfactorily in a letter. 

Communications should be addressed to The 
Wireless World. Information Bureau, Dorset 
House, Tudor Street, E.C.4, and must be accom- 
panied by a remittance of 5s. to cover the cost 
of the service. The enquirer's name and address . 
should be written in block letters at the top of 
all communications. 

+0.1,, 1,)1-, 

There is also the question of smoothing. 
Theoretically, a considerably more generous 
smoothing system will be required, but in 
practice the ordinary smoothing circuit 
may be quite effective ; this is because both 
the loud speaker and the human ear are less 
sensitive to the lower hum frequencies of 
the 25 -cycle supply. It is therefore recom- 
mended that additional smoothing con- 
densers -and possibly an extra choke - 
should not be added until they are found 
to be necessary. 

Measuring " Free " Bias 

WITH an ordinary voltmeter it is prac- 
tically impossible to make an accurate 

measurement of the voltage applied from 
an automatic grid -bias system. The degree 
of error depends on such factors as the re- 
sistance of the meter and the value of the 
bias resistor. 

With a valve voltmeter it is possible to 
make a direct and accurate measurement, 
but very few amateurs have access to this 
piece of apparatus. As a rule, one must be 
satisfied with an indirect estimation of volt- 
age, which is obtained by measuring the 
current flowing through the bias resistor and 
then calculating the voltage that will be de- 
veloped across it. 

Fig. 2.- Measuring " auto- 
matic " grid bias voltage 
by the temporary substitu- 

tion of a battery. 

H.T.} 

In the absence of special appliances, a 
measurement of bias voltage can only be 
made by a method of substitution, and this 
is the plan that we recommend to a reader, 
who has a multi -range milliammeter and a 
voltmeter.. Briefly, what we recommend him 
to do is to insert the milliammeter in series 
with the anode of the valve (in this case 
the output valve) and to substitute tem- 
porarily a bias battery for the original auto- 
matic system. The voltage of this battery 
will then be varied until the same anode 
current flows as under normal automatic 
bias conditions. The voltage of the bias 
battery, as measured by a good voltmeter, 
will then be equal to that originally applied. 

Connections will be as shown in Fig. 2 ; 

the original grid return lead must be inter- 
rupted at the point X, and the positive side 
of the bias battery must be joined directly 
to the cathode of the valve. 
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E1)1710RIAL COMMENT 
Headlines for the B.B.C. 

Wake Up the Announcers! 
I, we opened our daily paper one 
morning and found no headlines 
to any article and the same 
size type throughout, we should 

undoubtedly regard it as dull in appear- 
ance and be annoyed at the difficulty we 
should experience in sorting out news 
or items of importance from what was 
trivial in character. 

In the case of broadcasting, it is 
upon the announcers that the respon- 
sibility devolves for presenting the 
news or prefacing the various features 
of the programme, and whilst we 
should not like the announcements to 
be exaggerated in character, yet we 
heartily deplore the present monoton- 
ous manner in which both "news and 
announcements are given out. If the 
announcer is so overworked that he is 
too tired to put any enthusiasm into 
his introductions, then, naturally, he 
must have our sympathy, but we 
suspect that it is not the fault of 
announcers individually but a part of 
their training that they should make 
their announcements in this mechanical 
fashion. Last week when in the news 
we were informed of the magnificent 
achievement of the R.A.F. flyers in 
breaking the distance record in their 
flight to the Cape, the announcer's 
delivery was so sad and monotonous 
that we could be excused for fearing, 
at first, that the flyers had met with 
disaster instead of success. Surely 
it was an occasion when the B.B.C. 
could have put a headline into. the 
news and the announcer have let 
himself go with a little enthusiasm 
over so magnificent an achievement. 

This general monotony in announce- 
ments pervades the whole of the pro- 
grammes of the B.B.C., and we feel 
strongly that however desirable the 
B.B.C. may feel it to be to take pre- 

cautions to suppress irresponsibility on 
the part of announcers, yet something 
should be done to eliminate the 
" weariness " from the announcers' 
tones and an effort made to put head- 
lines of bold - type in their proper 
perspective, in the prefaces to the news 
and programme items. 

Inter-Nation Broadcasts 
Success of an Initial Effort 

E congratulate the B.B.C. 
and the N.B.C. of America 
on the enterprise shown in 
organising the successful 

debate last Saturday between Yale 
and Cambridge on the subject of 
War Debts and Reparations. 

The idea of this debate fits in 
admirably with the suggestions put 
forward by us in a Leader included in 

- our issue of February.ioth. In the case, 
however, of this debate a common lan- 
guage was employed. Our suggestions 
included talks in English from Conti- 
nental stations and from the British 
stations in Continental languages. 

Those .who may . have listened last 
week to the broadcast of a speech by 
Herr Hitler must have been impressed 
with., the interest that . this speech 
would have aroused amongst Englisl; 
listeners if it had been more generally 
understood. 

What is needed in Europe to -day is 
for nations to understand each other's 
peculiar aspirations and ideals and to 
have some appreciation of individual 
national problems, in order to be sym- 
pathetic and understanding when these 
problems are discussed. We dò not 
believe that the ordinary channels of 
communication can be as effective in 
achieving this result as broadcast talks, 
and it is for this reason that we hope 
the interest in the debate on war debt's 
will encourage the B.B.C. to further 
efforts. 
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The MODERN A.C. QUALITY 
AMPLIFIER A Self - contained 

Gramophone 
Equipment giving 

5 to 6 watts 
Undistorted 

Output 

TO people who have 
grown up with the 
gramophone and 

. have heard it 
through the vicissitudes and 
paroxysms of earlier years, it 
may be difficult to realise 
how nearly perfection has 
been reached in the modern 
electric reproduction. To 
the advantages of electrical 
recording are added those of 
the modern electric amplifier, 
an example of which it is the 
purpose of this article to 
describe. It can be seriously 
argued that the time has now 
come when a good gramophone amplifier 
with generous power output can be more 
satisfying than a small amateur 
orchestra. 

In the Modern A.C. Quality Amplifier 
no pains have been spared to secure a 
faithful rendering of the original, and a 
flexibility of control has been arranged to 
suit the different character of the records 
played and the varying tastes of a large 
audience. . 

It is through the introduction of the 25- 
watt output valve, giving 5 to 6 watts 

By W. I. G. I'AGE, B.Sc. 

FEATURES : 
The equipment comprises a two -stage amplifier 
housed in a cabinet containing a synchronous 
gramophone motor, turntable and pick -up. The 
L.F. intervalve coupling consists of a transformer 
with continuously variable tone control. To safe- 
guard condensers and to economise in equipment 
a vacuum thermal delay switch is incorporated 
and instability is guarded against by thorough 
decoupling. There is provision in the smoothing 
circuit for energising two loud speaker fields so 

that dual compensated units can be used. If 
desired, a record changer can take the place of 

the synchronous motor. 

speech, that the construction of an am- 
bitious amplifier delivering " Public ad- 
dress " volume comes within the scope of 
the amateur. Little deviation from the 
conventional layout used for much smaller 
amplifiers need be made. There is, how- 
ever, the question of ventilation, as the 
heat developed by the large output and 
rectifying valves is liable in a self -con- 
tained gramophone equipment to dry the 
bearings of the electric motor and to cause 

the woodwork to warp. Free circulation 
of air round the valves is assured in the 
amplifier being described by a curved 
metal cowl from which convection cur- 
rents are diverted through the metal grille 
at the back of the cabinet ; furthermore, 
the base of the cabinet and the baseboard 
and battens of the chassis have a number 
of large holes drilled in them. 

The amplifier equipment, which is 
transportable, will, when working at full 
volume level, be capable of entertaining 
quite 30o people in a concert hall or of 
providing music for 200 people dancing; 
on the other hand, it can be tamed to 
give ltss than i watt (A.C.) if an occa- 
sion arises to use it in an ordinary living 
room. 

The amplifier is built on a metal - 
covered baseboard measuring i8 ins. by 

R4 
10,000 51 

/watt 

R3 
50,000Q 
?waft 

PICK -UP 

il R1 

1st FIELD 50mA 275 V. 

2,500 i) 
b îJ rwi 116 

L.F CHOKE2 
420V 
110 mP. DELAY 

SWITCH 
02 
2 mfds 

150v. L.F CHOKE 1 

C4 
4 mfdsi R5 

3,0000 
7aaltá 

GRAMO. MOTOR 

C3 
G1 mf 

4 mfds 

H.T G 

-oT.C. T.0 
. P G.B. 

L.F.T. 

C7 
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=CS 
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LOUD 
SPEAK 

5.0000 
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MAINS 

400V. 
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01 1 
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m fT 
R2 
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C 

-il 
C5 

l mfd aE- 
1A.c. 
4V.f=) 

b 

S1 FUSE 
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The complete circuit diagram. The potentiomete-s RI and R6, controlling respectively volume and tone, are mounted on the front of the 
motor board to the right and left of the turntable. The switch Ss is integral with the potentiometer RI. 
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The Modern A.C. Quality Amplifier- 
9 ins. by á ins. standing on four battens 
each z4 ins. deep. The chassis is housed 
in the base of a large cabinet, the upper 
compartment of which forms the motor 
board, and to this is attached the B.T. -H. 
" Truspeed " synchronous motor, the 

lG.r;,+ r,,aw, r , ;'n i «:: a+l gs` c$efgs n 
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Dual speakers, which must be mounted 
close together on a baffle of reasonably 
large area, are generally fed from one 
output transformer mounted on the baffle 
or on one of the speakers ; it is therefore 
necessary to take only a single pair of 

Marconiphone pick -up, and the two con- 
trol potentiometers. A lid of substantial 
proportions is provided so that, when 
closed, needle chatter cannot be heard dur- 
ing the playing of a record. Looking at 
the front of the unit the left -hand poten- 
tiometer controls the tone -the intervalve 
coupling being effected by a Multitone 
transformer with centre -tapped windings, 
while the right -hand control slíunted 
across the pick -up adjusts volume, and 
when rotated to its extreme anti -clockwise 
position, open- circuits the mains input, 
cutting off both the amplifier and the 
motor. 

Dual Speakers 

It is felt that with an amplifier having 
such a large output the speaker or 
speakers (if two be employed) should not 
be built -in to the cabinet, and their loca- 
tion should be left to the discretion of 
the constructor. It is often an advantage 
to have baffles mounted in the corner of 
a hall near the ceiling ; especially is this 
the case when music is required for danc- 
ing. There are undoubted advantages in 
using dual speakers, where the output is 
over, say, 3 or 4 watts, for not only is 
the volume level increased, but a better 
frequency response is obtained and the 
bass is especially well rendered. Bearing 
this in mind, the smoothing equipment of 
the amplifier has been designed to in- 
clude two loud speaker field windings in 
series, each of 2,500 ohms D.C. resistance, 
and as the voltage distribution scheme 
allows 5o mA. to flow through them -an 
adequate dissipation of 6.25 watts is 
obtained in each. 

The mains smoothing 
equipment at the back 
of the chassis. Note 

the screened slider lead to the tone 
control potentiometer. 

leads for speech currents, but each field 
requires a pair of leads, accounting for 
a total of six wires between amplifier and 
speaker unit. No instability or hum was 
produced when these leads, as twisted 
pairs, were run a few inches apart for a 
distance of 25 to 3o feet. 

From the circuit diagram it will be seen 
that there is applied to the output valve a 

parity of voltage requirements will fk 

the designer to include high -voltage o 
densers in that part of the set associated 
with the first valve. These condensers 
will have to carry with safety the high 
voltage applied during the 25 seconds 
while the heater of the indirectly heated 
valve is warming up. 

Quite a large number of condensers are 
involved, and to avoid heavy cost, and, 
incidentally; considerable extra baseboard 
space, either a separate low- voltage recti- 
fier must be used for the first valve or a 
thermal -delay switch interposed in the 
main positive H.T. lead. The second of 
these has been considered the most prac- 
ticable, and the Ediswan vacuum switch - 
type D.L.S.I. -has been chosen. This 
component resembles a valve and con- 
sists of a bi -metal contact strip assembly 
mounted in a glass bulb with a 4 -pin base, 
and connections must be made so that the 
input is joined to the grid pin and the 
output to the anode pin. The time delay 
can be varied by change of heater tem- 
perature, but with four volts, contact is 
made after 3o seconds, which is entirely 
satisfactory. The heater consumption 
under these conditions is o.5 ampere. 

Voltage Distribution 

The general circuit is quite straightfor- 
ward and components having a large 
margin of safety have been chosen. The 
mains are led to an adaptor unit screwed 
to the inside wall of the cabinet. Two 
I- ampere fuses are included here, and 
connection is then made via the switch 
S.i (integral with RI) to the motor and 
the primary of the mains transformer. 
The latter has an incremental tapping of 
Io volts so that all voltages between 200 
and 25o can be accommodated. The 
general D.C. voltage and current distribu- 

The amplifier chassis 
with metal cowl at- 
tached. On the right 
of the rectifying valve is the vacuum thermal 
delay switch. A small disc of metal must 
be cut away from the baseboard where the 

Humdinger is brought through. 

little less than 40o volts, although the first 
valve does not really need much over 120 
volts H.T. to accommodate the output of 
the Marconiphone pick -up. Unless cer- 
tain expedients are resorted to, this dis- 

tion is shown on the circuit diagram. 
With a load of 6o mA. for the output 
valve and 5o mA. for the speaker fields 
together with R5, an initial unsmoothed 
voltage of 420 is found across C8. The 
main smoothing choke drops about 20 

www.americanradiohistory.com

www.americanradiohistory.com


'r3ò 

The Modern A.C. Quality Amplifier- 
volts, leaving 40o volts tó-feed the anode 
circuit of the PX25 and the two speaker 
fields. Each field causes a drop of 125 
volts, so 15o volts is left to be absorbed 
in the resistance R5. No account has 
been taken-of the small current passed by 
the MHL4 valve as this forms a negligible 
part of the total. 

Separate heater windings for the two 
valves have been arranged on the mains 
transformer so as to facilitate automatic 
bias. To the grid and anode terminals 
of the output valve holder are connected 
anti -parasitic oscillation resistances R7 
and Rio, which prevent unwanted high- 

WteIls2,2 W©pIl0 

BLUE PRINTS 
For the convenience of readers constructing 
this Amplifier, full -sized blue prints of the 
complete layout and wiring diagram are 
available front, the publishers at is. 6d. 

post free. 

frequency disturbances. The grid cir- 
cuit is decoupled by R8 C5 and auto- 
matic bias is provided by the 3 -watt re- 
sistance R9. An intervalve transformer 
with a continuously variable tone control 
potentiometer (R6) has been chosen, as it 
is found that by its use the output can 
be adjusted to suit various acoustic sur- 
roundings. Sometimes speech is more 

FEBRUARY 17th, 193.3. 

natural if the tone is raised above the 
level found best for music, and there are 
some recdrds with which it is a great ad- 
vantage to bring up the bass register. 
The curves reproduced show the response 
(1) when the potentiometer is turned to 
the extreme bass position ; (2) the midway 
position, and (3) full treble response. 
The voltage amplification on the vertical 
scale is that given by an MHL4 valve 
working into a load of 50,000 ohms. 
Although parallel -fed, the transformer is 
not auto -coupled, thus grid decoupling of 
the succeeding valve is fully effective. 

Little need be said of the input circuit 
and valve. Anode decogpling is given by 

PRACTICAL WIRING PLAN AND DIMENSIONAL DATA 
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The volume control and mains on -off switch are mounted on the motór board and are not shown. 
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The Modern A.C. Quality Amplifier - 
R4 C2 , and adequate protection from elec- 
trostatic pick -up is afforded by earthing 
the motor and using earthed screened 
leads for the sliders of R6 and RI, the 
metal braiding of the lead in the latter 
case being used for the pick -up return cir- 
cuit. The connections for the pick -up ter- 
minals mounted on the baseboard of the 
amplifier 'should be clear from the circuit 
diagram. The bias resistance R2 of 500 
ohms will generally be found of suffi- 
ciently high value, but with pick -ups 
having an exceptionally large peak out- 
put, a value of 1,000 ohms may be 
necessary. 

The gramophone motor chosen is of the 
synchronous type and is self- starting, and 
the correct speed is maintained exactly if 
the mains are frequency -controlled. An 
adjustable automatic stop is provided, 
which is found to give consistent and posi- 
tive operation with the different types of 
run -off groove. The distance between the 
lid of the cabinet and the motor board, 
also the clearance above the cowl in the 
amplifier, have been made large enough 
to accommodate a Garrard record changer 
which has a permanent pick -up. 

LIST OF PARTS REQUIRED 
After the particular make of component .used in 

the original model, suitable alternative products are 
given in some instances 
1 Mains transformer, 400 -0 -400 v. Savage type M.G.A. 

4 volts 3 amps, centre tapped; 4 volts 2 amps; 
4 volts 1 amp.. centre tapped. 
(R.I., Sound Sales, Varley, Vortexion, Trix) 

1 Output choke, LFC1 Savage " Massicore " type L34 
(R.I., Sound Sales, Varley, Trix) 

1 L.F. choke, 28'14 henrys, LFC2 R.I. type DV.11 
( Varley, Trix) 

1 L, F. transformer, 4: 1, LFT Multitone " Togo" 
1 Graded potentiometer for above, 116: Multitone 
1 Combined potentiometer, 100,000 ohms and mains 

" on-off " switch, R1, S1 
British Radiophone type 484 

( Ralgin, Claude Lyons, Rotorohm, Lewcos, 
Watmel, Wearite) 

1 Power resistance, 3,000 ohms, 10 watts, R5 
and bolder, Varley C.P.39 

1 Resistance, 100 ohms, 1 watt, R10 Claude Lyons 
1 Resistance, 500 ohms, 1 watt, R2 Claude Lyons 
1 Resistance, 5,000 ohms, 1 watt, R7 Claude Lyons 

1 Resistance, 10.000 ohms, 1 watt, R.4 Claude Lyons 
1 Resistance, 50,000 ohms, 2 watts, R3 Claude Lyons 
1 Resistance, 500 ohms, 3 watts, R9 Claude Lyons 

( Dsbilier, Erie) 
1 Potentiometer, 30 ohms, Rut 

Claude Lyons " Humdinger " 
4 Valve holders, 5 -pin Clix chassis mounting type 

(Bulgin, Eddystone, .W.B.) 
2 Fixed condensers, 1 mfd., 250 volts D.C. working, C1, C5 - 

Dubilier type B.S. 
1 Fixed condenser, 2 mfds., 250 volts D.C. working, C2 

Dubilier type B.S.. 
1 Fixed condenser, 4 mfds.; 350 volts D.C. working, C4 

(l';rk, T- Ú.t.1 Dubilier type L.S.B. 
3 Fixed condensers, 4 mfds., 500 volts D.C. working, C6, 

C7, C8 T.C.C. type 95 
1 Fixed condenser, 0.1 mfd., 350 volts D.C. working, C3 

(Uubilier, Peak) T.C.C. type 84 

1 Combined twin fuse holder and Mains Connector, 
complete with two 1 -amp. fuses Bulgin type F.15 

9 Ebonite shrouded terminals, Earth, 3 L.,.', , s 
L.S. -, 2 Pick -up Belling -Lee type " B " 
(Murton, Clix, Eelex, Igranic) 

1 Plymax baseboard, 18x9x -°in. Peto -Scott 
2 Battens, drilled, 18x1,", -ia Peto -Scott 
2 Battens, 81 xl;in. Peto -Scott 
1 Metal cowl Peto -Scott 
1 Gramophone motor unit B.T.H. '° Truspeed" 
1 Pick -up Marconipbone Kil 
Cabinet, 19x15x14in. Peto -Scott 
2 lengths Screened sleeving Coltone 

(Ilarbros, Lewcos) 
8 lengths Systoflex, flex, etc. 
1 Vacuum thermal delay switch Ediswan D.L.S.1 
Screws: 22 ñiii. No. 4 R /hd.; 22 in, No. 6 R /hd.; 8 )in. 

No. 6 11/lid.: 6 u. No. 4 R /hd.; 2 ;in. No. 611'..A. 

Valves: 1 Marconi or Osram MIIL4 metallised, or Mazda 
AC/ IIL or Cossor 41MHL, 1 Marconi or Osram 
Px25 or Mazda PP5 /400, 1 Marconi or Osram U.14 
or Mazda U11.120 /500 or Cossor 460BÚ. 
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FREQUENCY IN CYCLES PER SECOND 

Frequency response curves of the Multitone 
I to 4 L.F. transformer. When the tone 
control potentiometer is turned to either 
extreme treble or bass, the response is given 
by curves 3 and s and an intermediate 

position is represented by curve z. 

The Marconiphone pick -up must be 
properly tracked, and the arc formed by 
the needle point when the tone arm is 
swung over the record should cut the 
centre of the turntable spindle. 

When dual speakers are used it is im- 
portant to " phase " them correctly -that 
is, each speech coil should be pushing and 
pulling simultaneously. If a wrong con- 
nection is suspected -and it will be accom- 
panied by loss of bass and the existence 
of " dead " -spots some yards from the 

Í3r 

speakers -it is only necessary to reverse 
the leads to one speech coil. If only one 
speaker'is used the terminals for the second 
field (next to R5) should be bridged by a 
10 -watt resistance of 2,50o ohms. Suit- 
able dual speakers to handle up to 6 watts 
speech are the Sonochorde Senior Dual 
SR.25oo ; Rola Type F7M.25oo plus 
F62500, with OOB transformer ; Magna- 
vox type Magna DC142/144, 2500 fields 
plus 20500 transformer ; Baker Elomag 
Dual (250o) and Celestion DS.28 or 88. 

If reference is made to the drawings and 
photographs no difficulty in construction 
should present itself. It cannot be em- 
phasised too strongly how important are 
the various earth connections to the metal 
covering of the baseboard. Aluminium 
oxidises very quickly, and unless a really 
tight joint is made there may be intermit- 
tent contact. It is as well to earth the 
amplifier, using the terminal provided. 

When the building of the, equipment 
has been completed, and the various 
speaker connections arranged, the only 
adjustments to be made (apart from the, 
controls of tone and volume) are the 
"Humdinger" (Riz), the automatic 
motor stop, the phasing of the speakers, 
and the correct connections on the 
primary of the mains-transformer, remem- 
bering.the io -volt tapping if the supply is 
210, 23o, or 250 volts. 

A gramophone equipment built to this design is 
available for inspection at 116/117, Fleet Street,' 
London, E.C.4 

DISTANT RECEPTION 
READERS have possibly discovered for 

themselves_ that at long last the new 
Athlone transmitter is regularly. at 

work. On the first night of the station's offi- 
cial career the quality did not appear to be 
too good, but this will no doubt be im- 
proved later. Trouble, though, may be 
experienced from Rabat, whose separation 
from Athlone is only 3.4 kilocycles. The 
Moroccan station is now using a power of 
5 kilowatts, and comes through very 
strongly at times when Dublin is silent. 

Marseilles appears to have been testing 
recently with greatly increased power. This 
station is credited officially with 1.6 kilo- 
watts, but on several occasions lately it has 
been as strongly received as the 13- kilowatt 
Bordeaux. The French regional scheme 
worked out' by General Ferrié is still hang- 
ing fire, for since there have been twenty - 
seven French Governments in the last few 
years, it has been impossible to find time 
to pass the necessary - Bill. When the 
scheme is complete there will be a chain of 
some fourteen Government stations, most of 
them rated at 6o kilowatts. No place in 
France will be outside the service area of 
one or more of 'these stations. 

It was announced a short time ago that 
a decree had been issued providing for the 
Government control of all transmitting 
stations, including those operated by private 
concerns and by amateurs. It is to be hoped 
that this marks the beginning of a new era 
in which some stations, such as Radio LL 
will cease to cause chaos by thrusting in 
upon unauthorised wavelengths (Radio LL 
is separated by only 4.5 kilocycles from 
Hamburg, on the one side, and Seville Union 
Radio, on the other), whilst others in the 

NOTES 
lower part of the medium waveband will no 
longer wander with equally disastrous re- 
sults from wavelength to wavelength as 
inclination- takes them. - 

As the programme pages of The Wireless 
World show, the two Brussels stations are 
now giving us a welcome extension of pro- 
gramme hours at the week -ends. On Sun- 
days both come into action at so a.m. 
instead of 12 noon, and both on Saturdays 
and Sundays the evening programme con- 
tinues until midnight. It is understood that 
the lengthening of the programme hours is 
made possible by increased receipts from 
licence fees. These stations are so well 
received in this country, both in daylight 
and after dark, that we may almost count 
ourselves as being. within their service area. 

Reception of European -stations continues 
to be -remarkably good. On the long waves 
Huizen has shown occasional weakness, but 
as a rule this station can be heard well at 
any time when it is in operation. Warsaw's 
transmissions come through with immense, 
strength. Kalundborg can be received with 
good volume and quality on most days, but 
occasionally there is interference from Morse 
signals. 

Amongst the medium -wave stations 
heterodyne interference is rather more 
troublesome than it was a week or two ago, 
many stations suffering from it at times. 
Those which have been worst affected are 
Vienna, Beromünster, Paris Ecole Supéri- 
eure, Milan, Heilsberg, Turin, and Fécamp. 
Outstanding medium -wave stations at 
present are Hilversum, Bordeaux Lafayette, 
Breslau, Strasbourg, Lwow, Toulouse Midi, 
Leipzig, Katowice, Rome, Langenberg, 
Prague, and Budapest. D. EXEa. 
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Practical 
HINTS AND TIPS 

AIDS TO BETTER RECEPTIO N 

BY the exercise of a little ingenuity the 
amateur will often find it possible to 

make use of components which are not 
precisely in accordance with the specifica- 
tion laid down for the particular circuit 
on which he is working. A case in point 

is the use of fixed con- 
densers in positions 
where the D.C. poten- 
tial which they will be 
called upon to with- 

stand is higher than the maker's rated 
working voltage. 

By wiring two low -voltage condensers 
in series, the voltage existing across the 
circuit can be divided between them, and 
so they may be usable with safety. But, 
since the total effective capacity of two 
condensers in series cannot be as high as 
the actual value of the smaller, it will not 
as a rule be economical to use them in this 
way unless both are of equal capacity ; 

the resultant value will then be half that 
of either condenser. 

It is the purpose of this note to draw 
attention to a point of considerable im- 
portance, which may easily be overlooked 
when putting this scheme into operation. 

Condensers 
in Series 

4 mfds 
LOW 

VOLTAGE 

4 mfds 
LOW 

TOLTAGE 

2 mfds 4 mfds 
HIGH 

VOLTAGE 

Fig. r. -A practical case where low- voltage 
condensers in series may be used in a high - 
voltage circuit. Protective resistances, shown 
in dotted lines, ensure that the applied 

voltage shall be equally distributed. 

Although the two condensers in a series 
combination may be of equal capacity, 
and have the same rated working voltage, 
there is no guarantee that their insulation 
resistance will be similar. Now the pro- 
portion of the total voltage developed 
across each condenser will depend upon 
the relative values of their insulation re- 
sistance. In fact, the two condensers form 
a potential divider, along which the leak- 
age current creates voltages in proportion 
to the resistance. 

It is a fact that the insulation resistance 
of nominally similar condensers can differ 
very considerably indeed. In order to 
equalise the voltages across series -con- 
nected condensers it is necessary to estab- 
lish a stable potential at the junction be- 
tween them, which shall be independent 
of the leakage current. This can be done 
by connecting two resistances of the same 
value, one in parallel with each of the 
condensers. It is necessary that these 
resistances should pass sufficient current 
to swamp the leakage current of the con- 

densers without imposing too much addi- 
tional load on the power supply system. 
Ire normal cases resistances of i megohm 
will be found suitable. 

OF all the modern refinements that 
may be added to a long -range 

receiver of the more ambitious type there 
is surely nothing more desirable than an 
automatic volume control system. Various 
methods whereby a sensibly constant 

volume may be main- 
tained, more or less 
independently of the 
strength of incoming 
signals, have recently 

been described in this journal. 
Many readers who are planning new 

sets will probably consider it essential to 
include automatic volume control as an 
integral part of the design. At the pre- 
sent stage of development it would per- 
haps be better to make provision for this 
addition, but to wire and test the set 
without it. Then, when all initial adjust- 
ments have been made and everything is 
working properly, the extra apparatus 
may be fitted and wired. 

Those without previous experience of 
automatic volume control may excusably 
be puzzled by some of the effects that it 
introduces. In the event of a fault exist- 
ing in the receiver these effects will corn - 
plicate matters, and render difficult the 
tracing of even a minor defect. When it 
can be assumed that the set itself is be- 
yond suspicion the fitting and adjusting 
of the control system is relatively simpl_. 

Step 
by 

Step 

IN many receiver designs it is usual to 
depend on the mounting of the ganged 

tuning condenser as an electrical connec- 
tion for the various circuits which are 
controlled by the condenser. For instance, 
this applies to the " A.C. Monodial Super - 

het.," and it has been 
found that even a 
slightly imperfect con- 
nection at this point 
has serious results. 

Among other manifestations, it introduces 
instability, because the resistance of the 
bad connection is commón to several 
circuits. 

Accordingly, care should be taken with 
the r ounting, both from the mechanical 
and electrical point of view. When an 
aluminium chassis is employed it should 
be remembered that a film of insulating 
oxide tends to form on ibis metal, and so 
especial pains should be taken to see that 
any electrical connection is firmly made. 
In cases of doubt it is wise to supplement 
the mechanical mounting by an extra elec- 
trical connection made to. any convenient 
earthed point fróm the condenser frame. 

Chassis 
Connections 

IT is worth while to point out that no 
system has ever been devised whereby 

the ganged tuning system of a receiver 
may be maintained in perfect alignment, 
irrespective of the capacity of the aerial 
with which the set is used. This is perhaps 

rather an academic 
than a practical point, 
as with most present - 
day designs imperfec- 
tions in input circuit 

tuning, introduced by quite considerable 
changes in aerial capacity, are difficult to 
detect. 

Still, it should be borne in mind, 
especially when the aerial is of non- 
standard dimensions, or when it appears 
that for any reason it may have a larger 
or smaller capacity than usual, that the 
ganging of a factory-built receiver may 
be out of alignment. Accordingly, the 
trimmer of the input circuit (that which 
controls the tuned circuit in direct asso- 
ciation with the aerial) may possibly be 
adjusted with advantage. 

Aerial 
Capacity 

Wearite Whistle Suppressors 
WEARITE Heterodyne Filters, speci- 

mens of which have been submitted 
for test, are intended primarily for connec- 
tion across a loud speaker ; two types are 
available, one removing all frequencies over 
3,500 cycles, and the second over 5,000 
cycles. The first is more obviously effective 
in suppressing the great majority of inter- 
fering whistles, but it cuts rather too deeply 
into the musical scale for some tastes. The 
second filter is especially recommended for 
high -quality sets, but in any case the great 
advantage of 
these units is 
that they may 

Compact but 
effective : a 
Wearite filter 

unit. 

be easily disconnected when interference is 
not present. 

Both models cost 1os. 6d. each ; they were 
found to perform the function for which they 
are designed in an unexceptionable manner 
especially with a high -impedance pentode 
output circuit. The makers are Wright and 
Weaire, Ltd., 740, High Road, Tottenham, 
London, N.17, 
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NEWS of the WEEK 

MASTS AT MOYDRUM. The 
aerial system of the new high - 
power broadcasting station of 
the Irish Free State. The trans- 
mitter has a power of 6okW. 
and was built by the Marconi 

Company. 

Lions in their Lairs 

WHERE 
and how Michael 

Faraday, Guglielmo Mar- 
coni, and other scientists made 
their revolutionary discoveries will 
be vividly demonstrated in the 
" Rooms of the Scientists " at the 
Daily Mail Ideal Home Ex- 
hibition, which opens at Olympia, 
London, W., on Wednesday, 
March 29th. . 

Ladies Welcomed 
HERE are 232 licensed femin- 

ine radio amateurs in the 
world, according to the American 
Radio Relay League, which adds 
that l9ó of the ladies are in the 
United States. 

" Amateur radio has welcomed 
these modern Dianas of the magic 
telegraph key and microphone " is 
the League's gallant comment. 

Directional Broadcasting 
from Vienna 

TIIE great Austrian broadcasting 
stations at Bisamberg, near 

Vienna, is- already taking shape. 
Among its interesting features is 
the steel mast aerial (similar to 
that at Hilversum) working - in 
conjunction with a second reflec- 
tor aerial 55o yards away, which 
should have the effect of strength- 
ening the radiations in a westerly 
direction. Vienna being in the 
eastern part of the country, this 
arrangement should produce better 
reception conditions in Austria and 
give listeners here a better chance. 

Current Events in Brief Review 
Radio at the B.I.F. 

NO fewer than thirty -five wireless 
firms are exhibiting in the Hall 

of Music and Radio, which forms a 
prominent section of the British 
Industries Fair, opening on Mon- 
day next, February,. 20th, at. 
Olympia. 

No Wireless for Workless 
THE Schoonhoven (Holland) 

Municipal Council has de- 
H (l that no unemployed person 

,nbscribe to a radio relay ser- 
ü , n Íicquite a wireless- set with- 

out incurring -the loss of his unem- 
ploym nt pay. . 

Cause and Effect 

B\\ .\ k I. \ .N listening licences in- 
creased rapidly in number 

after the opening of the. high- 
power transmitter at Leipzig on 
December 3rd, and the total is 
now 331,131. The January in- 
crease of 9,326 was approximately 
a third of the total increase during 
1932. 

Mansion as Radio Palace 
BRICK by brick, each one num- 

bered, the façade of a patri- 
cian's mansion in Amsterdam is 
being removed in order that the 
building can be transformed into 
a radio palace worthy of forming 
the headquarters of Avro,._ the 
great Dutch broadcasting associa- 
tion. 

When the wireless apparatus has 
been installed in the basement, 
and the large rooms have been re- 
constructed as studios and offices, 
the façade will be replaced, and, 
externally, the building will be as 
venerable as ever. 

German Amateur's 
Triumph 

THE novel Accuracy Contest, 
organised by the society of 

leading European amateur trans- 
mitters known as the Ragchew- 
ing Club, drew participants from 
regions as wide apart as Finland 
and the Sahara, and in a keenly 
fought contest the German station, 
D4UAN, captured first place. 

The object of this contest, as 
announced in The Wireless World a 
few weeks ago, was to promote 
efficient operating by encouraging 
participants to relay messages 
from country to country in the 
language of the originating coun- 
try, and not in the ubiquitous Eng- 
lish generally employed among 
" hams." 

D.1UAN, admirably located 
" right in the centre of things " at 
Nuremburg, amassed the enormous 
total of 933 points, by handling no 
fewer than 206 messages. The 
runner -up, PAOQQ, of Eind- 
hoven, obtained 428 points with 
ninety messages. Among the 
British competitors, station G2ZQ, 
operated by Mr. J. Hunter, of 
Blackheath, secured first place 
among the ten " G " participants, 
all work being carried out on the 
7,000 k.c. (42- metre) amateur 
band. . 

" Electrical Music " 
Postponed 

TIIE European broadcast of 
` electrical music " arranged 

for February 16th and referred to 
in our last issue, was postponed at 
short notice.. News of the revised 
date of this interesting concert 
will be eagerly awaited. 

Licences for Nórwegian 
Listeners 

OV 
July ist next the Nor - 

wegian State will take over 
control of all broadcasting sta- 
tions from the private companies 
now owning them. Thenceforth 
all wireless sets must be licensed 
at a fee of 10 crowns (approxim- 
ately 18 shillings) per annum. 

-Amateur Transmitter for 
Everest Attempt 

THE British expedition which 
will shortly leave England to 

conquer Mount Everest, under the 
leadership of Mr. Hugh Ruttledge, 
is relying largely upon radio to 
enable the advanced exploring 
party to keep in touch with the 
base camp, where a powerful com- 
mercial -type transit-litter will be 
erected. But at the advanced 
radio station at camp No. 3, at 
an altitude of approximately 
21,00o feet, a special portable 
transmitter will be used which has 
been constructed by two members 
of the Radio Society of Great 
Britain, G6RL and GGUS. 

Wireless Parts for 
Unemployed 

AN appeal for unwanted wireless 
components is issued by the 

Peel Institute, 65, St. John Street, 
London, E.C.1, in connection with 
work which has been organised for 
unemployed men in the district. 
All sets built at the Institute are 
used by the men themselves. En- 
quiries will be gladly answered by 
Mr. A. R. Kelly- at the institute. 

Three -hour Funeral 
Broadcast 

ACCORDING to a Berlin cor- 
respondent, a singularly de- 

pressing broadcast took place on 
Sunday, February 5th. All Ger- 
man stations except Königswuster- 
haustn, Stuttgart, and Munich 
broadcast an electrical recording of 
the complete funeral service of a 
young Nazi who was shot on 
January 30th, and the item lasted 
three hours! 

What's Wanted 

TII1S 
is the title of an interest- 

ing booklet issued by the In- 
stitute of Patentees, giving a list 
of 895 " needed inventions." The 
wireless section includes the fol- 
lowing :- 

Coils which have square- topped 
selectivity curves to a greater 
degree than those at present in 
use. 

A really satisfactory interfer- 
ence eliminator. 

Cheap device for automatically 
switching a set off when the 
station goes off. 

RADIO ROUTINE. One of the daily tasks of this shunter on the 
Húngarian State Railways is to join up the wireless reception cables 

when connecting the radio car to other coaches. 

The portable transmitter is a 
redesigned ex -W.1). trench set re- 
built to fornì a self -excited con- 
tinuous -wave transmitter, operat- 
ing on wavelengths between Go 
and 120 metres. Two P.M.4 
valves, supplied by the courtesy 
of the Milliard Wireless Service 
Co., are used in the transmitter; 
the maximum input is 15 watts; 
H.T. is supplied by an ex -W.D. 
hand generator and L.T. is taken 
from Siemens inert cells. 

The whole installation is ex- 
tremely compact and light, and 
.can.be carried by one man., 

H.F. inductance coils stamped 
out of sheet metal in a flat spiral. 

An efficient loud speaker (the 
present _efficiency is only one or 
two per cent.). 

A Q.P.P. Set 
IMPRESSIVE results were ob- 

tained on a moving -coil loud 
speaker actuated by II watts out- 
put when the " Aerodyne -Hawk "- 
battery- operated receiver of 
Messrs. Hustler, Simpson and 
Webb, Ltd., was demonstrated last 
week. This new set incorporates 

,quiescent push -pull. 
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Automatic Volume Control - 
to obtain two equal outputs to drive the 
push -pull stage the load is placed partly 
in the cathode and partly in the anode 
circuit, R3 and R4 being the two load 
resistances respectively, the values of 
which are adjusted in order to equalise 
the outputs. from the points P and Q. 
Ci and C2 are blocking condensers which 
must be used to prevent D.C. voltages 
from reaching the grids of the push -pull 
output stage. 

In order to obtain the delay action the 
A.V.C. voltage is not taken directly from 
the cathode circuit, but tapped off from 
the second diode A2, through a suitable 
smoothing circuit R6 C6. This second 
diode is normally biased from the 
potentiometer R7, the slider S of which 

WDG'@Ilez z Wonta 

is set so as to give the minimum bias 
required by the controlled valves. With 
no signal the cathode is positive with 
respect to S by a voltage equal to the 
delay voltage, and until this delay voltage 
is exceeded the diode A2 does not rectify 
and the grids of the controlled tubes 
remain at the same D.C. potential as S. 
As, however, the signal increases the 
cathode becomes more negative, and 
eventually assumes the same potential as 
A2, which then takes circuit. Due to 
the low impedance of the diode compared 
to the resistance R5, Az thereafter remains 
at approximately the same potential as 
the cathode, the A.V.C. then taking its 
normal effect just as it would if con- 
nected directly to the cathode. 

Due t ó the lower amplification 
required with this 
type of automatic 
volume control, an 
inter -carrier noise - 
suppressing device 
is not so necessary, 
and it is usually 
sufficient to make 
the threshold sensi- 
tivity of the set 
slightly above the 
prevailing noise 
level. 

It is hoped to 
follow this article 
with another 
describing a 
c o m m e r c i a l 

development of the 
double -diode triode 
valve. 

Fig. 7.- Delayed and amplified A.V.C. arranged for coupling into a 
push -pull output stage. 

WIRELESS ON THE EVEREST EXPEDITION 

Rapid communication with the base camps should be of the greatest assistance 
to the party which will shortly attempt to scale the world's highest mountain 
under the leadership of Mr. Hugh Ruttledge. The photograph shows (left) 
Mr. Smythe, the second in command, examining the McMichael short -wave receivers 
which will be used as far as base camp No.. 3, half -way towards the summit. 
On the right is Mr. David Richards, another member of the expedition, who 

has been responsible for the wireless organisation. 

FEBRUARY 17th, 1933. 

"ULTRA- SHORTS" 
IN PORTSMOUTH 

ULTRA- SHORT -WAVE tests with 
amateur -built apparatus are yielding 

some interesting results in the Portsmouth 
district, where Mr. Albert Parsons, 
lecturer at the Municipal College, has been 
transmitting over the city roofs an wave- 
lengths of the order of 15o centimetres. 

Mr. Albert Parsons with his ultra- short -wave 
transmitter on the roof of the Technical. 

Institute, Portsmouth. 

Excellent speech has been transmitted on 
15o -2oo centimetres without noticeable 
deflection by intervening objects although 
some deviation has been observed when 
using an impromptu harmonic wave re- 
flector system. 

It is interesting to note that interference 
by electrical machinery was practically nil 
on the zoo- centimetre wave despite the 
near proximity of a mercury arc rectifier 
used for the town supply. 

We understand that Mr. Parsons will 
shortly attempt ultra -short -wave tests be- 
tween Southsea and the Isle of Wight. 
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R. W. Hutchinson, M.Sc. Written for wire- 
less amateurs, experimenters and students, 
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ing, expressed in a simple, rational and scien- 
tific way. Pp. 271 +xii., with frontispiece and 
220 diagrams and illustrations. Published by 
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Empfänger Versagt, by Hans Coler and Karl 
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instructive book on tracing and repairing 
faults in wireless receivers. Pp. 38, with 27 
illustrations and diagrams. Published by 
Rothgiesser and Diesing A.G., Berlin. Price 
R.M.z. 

Physics in Meteorology, by G. C. Simpson, 
C.B., C.B,E., D.Sc., LL.D., F.Inst.P., 
F.R.S., Director of the Meteorological Office, 
London. A reprint of a lecture given before 
the Institute of Physics in November, 1932, 
showing the application of sound, light, heat, 
magnetism and electricity, to the solution of 
problems of meteorology. Pp. 22, with 5 

diagrams. Issued by the Institute of Physics; 
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Hints and Tips for Motor Cyclists (11th 
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204+xiv. Published by 11íúe & Sons Ltd., 
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Parallel -Feed Precautions 
The Limitations of Decoupling 

By M. G. SCROGGIE, B.Sc., A.M.I.E.E. 

OMETIMES in changing over from 
one system to another which is 
better -or more fashionable -the 
anticipated improvement fails to 

materialise. The resulting disappoint- 
ment may slightly cloud our normal 
judgment and cause us to lay the blame 
on the new system. Nevertheless, the 
case against it is not necessarily proved, 
for there is a possibility that certain other 
effects have been brought into operation 
that were not there before and that are no 
essential part of the new arrangement. 

The now popular parallel -feed trans- 
former coupling is a case in point. In 
adopting it there is a risk of running into 
at least one danger that is not obvious. 
The- fact that no undesirable effects due 
to this cause exist when. a directly fed 
transformer is in use tends-still further to 
conceal the trap- from the unwary. 

To avoid creating . needless alarm it 
should be pointed out at this stage that 
users of battery- driven sets, or, at least, 
those with grid -bias batteries, need read 
no further. On the other hand, readers 
addicted to resistance or choke coupling 
should, for the purposes of this article, 
consider themselves, however reluctantly, 
to be included among the followers of the 
parallel -feed transformer coupling, for the 
matter applies, in lesser degree, to them. 

It should also be mentioned that the 
parallel -feed system includes more than 
one circuit arrangement. The one dealt 
with here is that 
which seeks to gain 
extra amplification 
by applying both primary and 
secondary voltages 
to the grid of the 
succeeding valve, 
or occasionally to 
give the effect of a 
lower -ratio tráns- 
former by connect- 
ing in similar 
fashion, but with 
one of the windings 
reversed. This is 
often described as the auto - 
transformer connec- 
tion, and requries 
that the two wind- 
ings of the trans- 
former be connected 
together at one 
point. 

It is shown in 
Fig. r. . The items enclosed within a 
dotted line can be purchased as one unit. 
R1 is the resistance for feeding the first 
valve with current and at the same time 
diverting " signals" through the trans- 

former primary winding P by way of the 
condenser Cr. The circuit to the cathode 
of the following 'valve is completed by 
C2, another fairly large capacity. A 
signal voltage is therefore set up between 
the cathode X and the point Y (which, 
as C1 is supposed to 
be large enough in 
capacity to offer 
n e g l i g i b l e impedance, 
is practically the 
same thing as the 
anode of the pre- 
vious valve). Owing 
to the action of the transformer, 
another v o l t a g e 
three or four times 
greater - according 

the result is a loss of amplification that 
may amount to more than 8o per cent. in 
power. 

To overcome this difficulty the signal 
currents may be provided with an easy 
short- circuit path in lieu of R2 by shunt- 

ing it with a con- 

Is the extra amplification obtained 
by auto -coupling an L.F. trans- 

former worth while? The author 
points out the difficulties which 
arise in decoupling this circuit and 
shows that in a mains set it is 
preferable to use the more conven- 
tional transformer coupling in which 
the primary and secondary are not 

directly' connected. 

to the step -up ratio -is generated by the 
secondary winding between Y and Z (the 
grid of the second valve). 

If the transformer windings have been 
connected up the right way the total 
voltage applied to the valve between X 
and Z is the original voltage plus the 
multiplied voltage. So far everything 
goes according to plan. 

Now we turn attention to the little 
group of components in the corner -R2, 
R3, and C2. '_ ..is is the usual recom- 
mended system `-ir providing the second 
valve with grin bias. R2 carries the 
valve current, and its resistance is so 

chosen as to drop 
the correct number 
of volts for biasing 
purposes. The re- 
sistance generally 
lies between 300 
and 1,500 ohms, the 
actual figure de- 
pending on the type 
of valve. 

The current car- 
ried by R2 consists 
not only of the un- 
varying feed to the 
valve, but also of 
the signal currents 
created in the 
second valve by 
the action of the transformer 
coupling. Now, it is 
only the voltage 

Typical example of a parallel -feed trans- 
former with its associated components in a 

Wireless World receiver. 

dropped by the 
former that we wish 
to apply as 
negative bias to the 

grid -or, what is exactly the same thing, 
positive bias to the cathode. If the 
signal voltages also are fed back between 
cathode and grid they conflict with those 
arriving lawfully via the transformer, and 

denser. T h e 
effectiveness 
of such a condenser 
depends on fre- 
quency ; if it is I 
mfd., for example, 
at 5,000 cycles it is 
3o ohms ; at 500 
cycles, 300 ohms ; 

and at 5o cycles 
3,000 ohms. So that 
while it provides an 
effective by -pass for 

the high notes, at 5o cycles it might almost 
as well not be there. While the high 
notes are up to full strength the low are 
brought down to perhaps one -fifth power, 
and the last state is worse than the first. 

Shunting the Decoupling 

But by interposing R3, of about 
100,000 ohms, even the 3,000 ohms of 
C2 at 5o cycles is virtually a short - 
circuit, and the signal voltage across R2 
is prevented from doing anything between 
X and Z, which are the points between 
which the input to the valve is reckoned. 

If the foregoing explanation has been 
followed it will be understood that the 
condenser C2 has been rendered effective 
only by the contrast between its . 3,000 
ohms or less and the ioo,000 ohms of 
R3. If R3 were reduced to 3,000 ohms 
the arrangement would be much less 
effective -only about half as good. For 
example, if a comparatively low resist- 
ance were to be connected in parallel 
with R3, the decoupling or filtering effect 
of the whole arrangement would depend 

Fig. 1.- Parallel -feed and auto -coupled L.Y. 
transformer. The decoupling resistance R3 
is shunted by the circuit shown in heavy 

lines and so becomes partially ineffective. 
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Parallel -feed Precautions - 
almost entirely on the low resistance, and 
no increase of R3 would avail to put 
things right. 

Of course, nobody would dream of con- 
necting such a low resistance intentionally. 
And yet one has been connected in the 
circuit diagram, just as surely as if it 
had been labelled R4. No award is 
offered for finding it, for it has been 
marked in heavy lines. It is true that 
it ccmprises several assorted items, to 
wit, one valve, one condenser, and one 
transformer primary winding. T h e 

resistance of an A.C. valve in the 
position shown is generally about io,000 
ohms. The condenser has quite a low 
impedance if it is doing its job properly. 
The only high impedance is P. 

Fig. 2. -The automatic bias resistance R2 
may be shunted by an electrolytic condenser 
of 5o to zoo mfd., thus preventing the disa- 

bility of the circuit of Fig. I. 

This takes to itself practically the whole 
of the signal voltage across R2, in other 
words, just the voltage we are anxious 
to exclude from the valve input. But 
much worse than 
that; the trans- 
former steps it up 
and applies t h e 
multiplied signal, 
plus the original, 
between X and Z. 

This makes the 
position v e r y 
serious indeed. It 
is bad enough to 
have the voltage 
drop across the bias 
resistor . fed back, 
but if it is multi- 
plied by four or five 
en route more than 
four -fifths of the 
amplification . may 
disappear, while if the secondary is 
reversed it is usually capable of setting 
up continuous " motor boating," which 
none of the usual decoupling devices 
avails to cure. 

Battery bias is not a remedy to appeal 
strongly to the owner of an all - 
electric " set. One alternative is a very 
large condenser C across to R2 (Fig. 2). 
Nothing less than 5o or ioo mfd. is ad- 
vised, and, fortunately, such a large 
capacity is obtainable at reasonable cost, 
since the development of electrolytic con- 
densers. Another cure is to connect the 
cathode of the first valve so that the 

WkalleaaVodka 
offending voltage is not included (Fig. 3). 
An ordinary condenser of i -mfd. or 
thereabouts is then suitable for C2, and 

Rl 
cl 

H T. a 

Fig. 4.- Although the extra amplification of 
auto -coupling is lost by this method of con- 
nection, decoupling becomes straightforward. 

R3 is the usual ioo,000 ohms. It is very 
important to see that the grid of the first 
valve is preserved from defilement by the 
objectionable feed -back. Generally it is a 
detector, with a grid leak taken straight 
to its cathode. Then all is well. 

Alternative Circuits 
A disadvantage of the Fig. 3 system is 

that the current to both valves passes 
through the same biasing resistor R2, 
which consequently must be lower in re- 
sistance. 

Still another remedy is to connect the 
transformer as in Fig. 4. This is the 
method adopted in certain parallel -feed 
units. The two valves are then in- 
ductively coupled, and the primary wind- 
ing is returned to a point where it does 
not complete the feed -back path. The 

s-V1M1Nr-e' 
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Fig. 3.- Another cure is to connect the cathode of the first valve as 
shown above. 

extra amplification that is possible with 
a parallel. fed auto- transformer is thereby 
sacrificed, but it is better to do this 
voluntarily than to have a much larger 
slice of amplification forcibly taken away. 

Unless these matters are in order the 
parallel -feed coupling certainly cannot 
give of its best. The bias system of 
Fig. I breaks down also for resistance or 
choke coupling, but the effects are not 
so dire, because of the absence of step -up. 
Nevertheless, there is no point in using 
methods that don't work properly, and 
may give rise to distinctly poor quality of 
reproduction. 

FEBRUARY 17th, 1933. 

CLUB NEWS 
Automatic Telephones 

Sl.. \DE Radio deserte(l wireless topics at a 
recent meeting, when \lr. R. G. St. George 

lectured on " Automatic Telephones." With 
the aid of lantern slides members were given a 
very clear understanding of the principles of 
the dialing, ringing and receiver circuits. A 
diagram of a 25 -line private exchange was of 
the utmost interest. 

The Society still has vacancies for new mem- 
bers, and enquiries will be welcomed py the 
lion. Secretary at Ito, Billaries Road, Gravelly 
Hill, Birmingham. 

Practical Direction Finding 

Plt. \t I ICAL hints on direction finding and 
field days were given by Mr. Alexander 

lil;eck at a recent meeting of the North Middle- 
sex Radio Society, members of which have long 
been fascinated by this particular branch of 
radio. Mr. Black brought with him a D.F. set 
constructed on new lines. He considered that, 
in the absence of exceptional precautions, 
screening of the frame was a waste of time, and 
reminded his hearers of the success of Mr. 
Maurice Child's scheme last summer when using 
an open aerial and adjustable coupling coil for 
neutralising the vertical component of the 
signal -the cause of the majority of errors. 

Hon. Secretary : Mr. E. H. Laister, Wind - 
flowers, Church lull, London, N.21. 

Electric Clow' :s 
ELECTRIC clocks provided an interesting 

theme of discussion at the meeting of the 
Croydon Wireless and Physical Society on 
January 23rd, when Mr. A. j. Webb, M.A., 
B.Sc., A.M.I.Mech.E., gave an outline of the 
various applications of electricity to horology. 
Several modern electric clocks were demon- 
strated, including the modern Bulle self -driven 
clock, the synchronous motor clock driven from 
the 5o cycle A.C. mains supply, and a Hope - 
Jones synchronous master pendulum made by 
the lecturer. 

Hon. Secretary : Mr. H. T. P. Gee, 55-52, 
Chancery Lane, London, \\'.C.2. 

For Short -wave Enthusiasts 
ANEW Short -wave Listening League is will- 

ing to collaborate with any organisation in 
the exchange of reception reports and general 
research on the high frequencies. The mem- 
bers send notification of transmissions heard to 
headquarters each month.. 

All communications should be addressed to 
Mr. B. Dys, 213, Green Lane, Rawmarsh, 
Rotherham, Yorks. 

Ratepayers' Radio 
St ME interesting tests on the detection of dis- 

tortion were carried out by Mr. Valentine, 
of Messrs. The Mullard Wireless Co., Ltd., at 
the last meeting of the Radio Section of the 
New Eltham Ratepayers' Association. Two 
amplifiers were used, connected to a single 
pick -up and speaker ; by means of switches each 
amplifier was brought into use in turn. 
Listeners could detect at once the effect of 
changing valves and grid bias and could 
observe the baneful effects of overloading. 

Hon. Secretary: Mr. A. E. Gillborn, 87, 
Montbelle Road. New Eltham, London, S.E.9. 

Photo Cells Explained 
"PITOTO- ELECTRIC Cells and Gas -filled 

Relays " was the title of a lecture given 
by Mr. Inchley, of the General Electric Co., 
Ltd., at a recent meeting of the Smethwick 
Wireless Society. The lecturer dealt with the 
difficulties of manufacturing caesium cells and 
by working models demonstrated their practical 
applications. Describing the construction and 
action of the gas -filled relay, the lecturer demon- 
strated the various effects produced by the co11t- 

hination of photo- electric cell and relay using 
D.C. and A.C. He showed that the filament 
emission of the relay was sufficient to light a 
15 -watt lamp. 

Hon. Secretary: Mr. E. Fisher, M.A., 33, 
Freeth Street, Oldbury, near Birmingham. 
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The Placid B.B.C. 

PARLIAMENT can scarcely be flattered 
by the sublime nonchalance with which 

everyone at Broadcasting House is contem- 
plating the House of Commons debate on 
broadcasting on Wednesday next, February 
22nd. Even the existence of two special 
Parliamentary Committees -one of them 
self- appointed -to enquire into the activities 
of the Corporation fails to ruffle the beatific 
calm on the faces of those in authority at 
Portland Place. 

Let 'Em All Come 
It is being whispered, indeed, that Sir 

John Reith would welcome many more 
.Parliamentary Committees with the same 
objects in view, for, although " in a multi- 
tude of counsellors there is wisdom," it is 
no less true that " too many cooks spoil 
the broth." If, as could easily happen, 
the Committees begin quarrelling among 
themselves. . . . 

A Great Night at Westminster 
Whatever happens, the debate on Febru- 

ary 22nd is certain to be entertaining, and 
I wish the B.B.C. could arrange to broad- 
cast it. If the truth were known, nearly 
everybody on both sides of the House is 
a broadcast listener and, as such, is anxious 
to assert his or her own viewpoint. 

What a night ! 

WA 

Pleasant Sunday Evenings 
MANY listeners to the foreign programmes 

will be relieved to know that the B.B.C. 
definitely state that no attempt is to be 
made to fill the 6 to 8 p.m. interval on 
Sundays with programme material of any 
description. This categorical denial of a 
rumour is reassuring, and makes one weirder 
why such rumours are not strangled at 
birth. 

WI to to t/1i 

An Australian Enquirer 
AFTER several months' stay in this 

country, during which he has con- 
ducted a thorough investigation of B.B.C. 
methods, Dr. R. S. Wallace, Vice -Chancellor 
of Sydney University and a member of the 
Australian Broadcasting Commission, left 
last week for a month in America, after 
which he will return to Australia via 
London. 

Something to Learn 
When I saw him, Dr. Wallace was full 

of enthusiasm over his reception at Broad- 
casting House, where every facility and 
enough literature to stock áP library were 
placed at his disposal. 

" I go away," he said, " with a good 
working knowledge of . B.B.C. methods. 
We in Australia have a lot to learn from 
the B.B.C., but I hope that my Commis- 
sion may be able to show the B.B.C. some 
day that it has something to learn from us." 

Empire Emissaries 
Dr. Wallace's latter remark was probably 

based on the suggestion that sooner or later 
the B.B.C. will send emissaries to Australia 
and other parts of the Empire to enable 
them to get not only broadcasting ideas, 
but first -halid information on what Empire 

By Our Special Corr- espondent 
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listeners want from the B.B.C. in the 
way of programme material. 

Such visits, however, are not likely to 
take place until the Empire transmissions 
are put on a more stable footing. 

Contributions from the Empire? 
It is now openly stated at Broadcasting 

House that a permanent Empire service 
may involve a contribution from different 
parts of the Empire. 

to to to to 
Entertainment Department 

AN Entertainment Department to take 
charge of vaudeville and similar broad- 

casts is to be established with Mr. Eric 
Maschwitz, now Editor of The Radio Times, 
as Director. 

Mr. Maschwitz is expected to take over 
his new dirties in May next. 

The New Director 
Anyone who has spent even a minute or 

two in the company of Mr. Maschwitz, or 
" Holt Marvell," will recognise that he is 
an Entertainment Department by himself. 
What will happen when he imbues a staff 
with his own irrepressible spirits I tremble 
to think. 

Aspirants for Editorial Chair 
Several B.B.C. aspirants for the editor- 

ship which Mr. Maschwitz is resigning have 
already made their applications, but I hear 
that the chances are not entirely in favour 
of a staff man. Certain people with jour- 
nalistic attainments outside Broadcasting 
I Ionise are also being considered. 

Mr. Sieveking 
Mr. Lance Sieveking, who has been 

handling some of the vaudeville pro- 
grammes, will probably find a berth in the 
Talks Branch. 

An Unhappy Thriller 
Edgar Allan Poe's thriller, " The Fall of 

the House of Usher," the broadcasting of 
which was postponed some months ago 
owing to the illness of the B.B.C. producer, 
Peter Creswell, has been restored to the 
National programme for March 9th, and will 
be given Regionally on March loth. The 
microphone version is by Peter Creswell 
and Barbara Burnham. Mr. Creswell will 
be responsible for the production. 

, 

Dr. Bredow's Resignation 
THE resignation of Dr. Hans Bredow 

front the post of German Radio Com- 
missioner means the departure of one If 
the big figures in European broadcastr:g. 
It was Dr. Bredow who presented Sir John 
Reith with the stained -glass window, show - 
ing St. Cecilia, which now adorns the 
" D. G.'s " room at Broadcasting House. 

The retiring Commissioner was respon- 
sible for the. first German broadcasting 
nr;'anisatinn tin years ago. 

Sir John Reith's Unique Post 
At no time, however, could it be said that 

Dr. Bredow wielded so much power as Sir 
John Reith, who seems to stand alone as 
a broadcasting " dictator," answerable only 
to a. Board of visiting Governors. 

M. Van Soust, who is Sir John's " oppo- 
site number " in Belgium, can perhaps 
claim similar authority. Messrs. Ayles- 
worth and Paley, who are Presidents of the 
National and Columbia broadcasting 
systems respectively, are much in the same 
catt;;t,ry as Managing Directors of limited 
Ii trinity companies. 

A Hard- working Chief 
In Italy the Managing Director of the 

Broadcasting Company- Signor Chiodelly- 
is also the Chief Engineer, so I imagine he 
has his hands full. 

ANOTHER BIG VOICE. The transmitting hall of the new Marconi 6o kW. broadcasting station 
at Athlone, Irish Free State. The transmissions, which are heard at considerable strength 

throughout Great Britain, were inaugurated by Mr. De Valera on February 6th. 
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_Majestic Superheterodyne 

CONSIDERABLE amount of work 
has been done recently on both 
sides of the Atlantic in solving 
the special problems arising from 

the exceptional range and selectivity of 
superheterodyne receivers, and the 
Majestic range of receivers is illustrative 
of the advance that has been made in the 
matter of ease of control .and reduction of 
heterodyne whistles. 

The aerial circuit is somewhat unusual, 
and is designed to give uniform coupling 
over the long- and short-wave bands, and 
also to eliminate second- channel interfer- 
ence. The first object is achieved by a 
combination of inductive and capacity, 
coupling (Li and Cr), and the second by 
feeding back a part of the amplified signal 
from the cathode return lead of the first 
H.F. valve through the coupling coil L2. 
The circuit constants are adjusted so that 
the feed -back tends to neutralise all in- 
coming signals other than those to which 
the set is tuned. 

Constancy of amplification over the tun- 
ing range is maintained in the coupling 
between the H.F. amplifier and the first 
detector by a combination of magnetic and 
capacitative coupling which takes the form 
of a few " dead -end " turns on the high - 
potential end of the transformer primary. 
These two stages, and also the I.F. ampli- 
fier, make use of the latest variable -mu 
screen -grid pentode valves, which - are 
capable of a . wide range of power - 
handling capacity without distortion. 

The detector valve comprises a full -wave 
diode rectifier and a three -electrode ampli- 
fier in the same glass envelope. An 
adequate grid swing for the pentode out- 
put valve is thereby assured, with resist- 
ance- capacity coupling between the two 
stages. 

Chassis Design 

From the production and servicing point 
of view the chassis is a model design. The 
base is a one -piece pressing of exceptional 
rigidity, and can be lifted out of the 
cabinet after withdrawing the loud -speaker 
plug and detaching the control knobs 
without any fear of straining the wiring 
through warping of the chassis under the 
weight of the components. Special atten- 
tion has been given to the question of con- 

EÂRLSWOOD MODEL. TYPE 261B 

A Seven -valve Receiver with 
Automatic Volume Control 

stancy of performance under severe 
changes of climatic conditions. All coils, 
by -pass condensers, etc., are impregnated 
in special wax, and tests have shown that 
the set functions satisfactorily at a tem- 
perature of 115 deg. F. in an atmosphere 
of 90 per cent. humidity. 

The handling of the controls should pre- 
sent not the least difficulty to a non -tech- 
nical listener, provided that the import- 
ance of accurate 
tuning is realised at 
the outset. The 
quality of repro- 
duction is the best 
indication of 
whether the set is 
exactly in tune 
with the station 
required, for the 
effect of the auto- 
matic volume con- 
trol circuit is to 
cause a marked rise 
in pitch if the sta- 
tion is off tune by 
so much as the 
thickness of the 
shadow line on the 

confidently predicted at all .parts of the 
tuning dial. Incidentally, the uniform 
sensitivity over both wave- ranges deserves 
special comment. 

The action of the automatic volume 
control is flawless. But for slight dif- 
ferences in the level of background noise 
it would be difficult to estimate the rela- 
tive powers of distant stations or to detect 
the presence of fading ; and this clue is 

only available on 

General. -Table model seven -valve super- 
heterodyne. Moving -coil loud speaker. 
Automatic volume control. New variable - 
mu screen grid pentode valves and diode - 
triode detector.. - 

Circuit. -H.F. amplifier -1st dd.-Oscil- 
lator-1.F. amplifier -2nd det.-Pentode 
-Power rectifier. Provision or pick -up 
and external loud speaker. Universal 
mains transformer 105 to 250 volts, 25 
to 133 cycles. 

Controls. -(1) Main tuning, calibrated in 
kilocycles. (2) 'Manual volume control 
(radio and gramo.), and on -off switch. (3) 
Wave -range and gramo. switch. (4) Tone 
control 

Price. -26 guineas. 
Makers. -The Majestic Electric Co., Lid., 

Tariff Road, Tottenham, London, N.17. 

indirectly illumin- 
ated scale. Actually the thickness of the 
shadow is about io k.c. on the scale, and 
as the latter is calibrated in kilocycles it 
represents approximately the band occu- 
pied by adjacent stations. 

Of the range and sensitivity of the set 
there can be no question. During the 
course of an hour, on a 5oft. aerial five 
miles from Brookmans Park, no fewer 
than sixty -six stations were identified on 
the medium -wave range. In logging these 
stations none was recorded which suffered 
from serious heterodyne interference, and 
more than forty required generous use of 
the manual volume control to bring them 
down to a reasonable level for a living 
room. Heterodyning between stations is, 
of course, beyond the powers of the re- 
ceiver to suppress, but heterodyne whistles 
generated within the set were found to be 
much fewer than in many superhetero- 
dyne receivers we have tested. For this 
happy result the ingenuity shown in the 
design of the aerial circuit is largely 
responsible. 

Reception at a distance of five miles 
from Brookmans Park is a severe test of 
selectivity, even for a superheterodyne. 
With the Majestic, however, only one 
channel was lost on each side of the 
National and Regional transmitters. At 
a slightly greater distance from the high - 
powered stations Io kc. selectivity could be 

very weak stations, 
for with the average 
Continental trans -. 
mission the signal 
strength is sufficient 
to reduce back- 
ground noise to the 
vanishing point. 
According to the 
makers, a roo : i 
change in signal 
strength produces a 
change in volume . 

of only 2 : I. As a 
matter of interest, 
the effect was tried 
of tuning -in a sta- 
tion on a aft. length 
of wire attached to 

the aerial socket and then adding a 75ft.. 
outdoor aerial. The change in volume was. 
just noticeable, and was estimated at about 
5 decibels. 

Quality of Reproduction 

There is an ample reserve of volume, 
and the predominating quality of repro -. 
duction is a full and round tone without' 
any undue tendency towards an objection -' 
able bass' resonance. With the tone 
control in the "high " position there is just 
the required response in the treble to give 
good balance, and it should be necessary 
to make use of this control only in the few. 
circumstances where low- pitched hetero- 
dyne whistles or background noises may' 
make their presence felt. 

Mains hum is rather high on first switch- 
ing on the set, but soon subsides to an 
unobtrusive level when the valve heaters 
reach their normal temperature. 

The proportions of the cabinet are 
dignified, and the polished walnut finish 
is in keeping with the general design. 

The chassis illustrated is also avail- 
able as the " Knightswood " table model 
in a cheaper cabinet at 24 guineas, while 
the 26o -B chassis, with twin moving -coil 
loud speakers, is incorporated in the 
" Princewood " console receiver and the 
" Kingswood " radio -gramophone. 
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Screen -grid Pentode and Diode- triode Valves 
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The circuit diagram. The second detector stage couples the duties of a full -wave diode rectifier and a 
three -electrode amplifier in its function as an automatic control valve. 
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Mechanical rigidity and accessibility for adjustment and servicing have received special attention in 
designing the layout of the Majestic 260 -A chassis. 
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What Does the Public Want? 
'¡'IIOSE ul your readers who support 

11 " Diagnostic's " views appear to be 
themselves the principal victims of the 
" huge misunderstanding " to which " Diag- 
nostic " refers. 

If these readers have no interest outside 
their local receivers, then they have 
surely wasted their time and money 
on wireless sets, and deserve to be 
condemned to listen only through the 
medium of a relay service with no further 
choice of programmes for the future. 
Surely, too, it is a " huge misunderstand 
ing " for these readers to be interested in 
any wireless paper, and one wonders how 
they came to see the letter by " Diagnostic " 
in The Wireless World. 

The discussion resulting from " Diag- 
nostic's " letter seems to me to resolve 
itself into the simple conclusion that, if 
" Diagnostic " is right, then the sooner 
broadcasting through the ether is abandoned 
as a huge mistake the better, and pro- 
grammes communicated, instead, through 
the medium of the wired relay. 

In conclusion, I would like to remind 
" Diagnostic " and his supporters that in 
the early days of broadcasting in this 
country, reception, even of the local home 
station, was generally vastly inferior to 
what is now obtainable from the majority 
of the Continental stations. Progress in 
transmitter efficiency and improvements in 
receivers, including automatic volume con- 
trol, would seem to promise us a wonderful 
choice of programmes in the near future. 
If British manufacturers prefer to pay 
attention to " Diagnostic," there is no 
doubt that, between relay services and 
American receivers, the British public will 
still get what it wants. PROGNOSTIC. 

London, W.9. 

YOUR correspondent, " Diagnostic," has 
the B.B.C. complex. He assumes the 

right to judge for the majority, and accepts 
the view of a small minority as the basis 
of his judgment. 

I have been the proud (sic) owner of a 
wireless receiver for just one month. It is 
sold by the maker as " a set for the man 
who wants essentially home stations." 
Fortunately, the maker is honest to 
modesty. The set brings in some eighty 
foreign stations. It is well it does, for had 
I to rely upon home -station programmes for 
the last month that set would now be per- 
manently inoperative. 

The question of quality of programme is 
for the individual and not for " Diagnostic." 

Some people may see humour in the per- 
formance of the Yorkshire mummers. 

Some people may like their politics doled 
out by the Government -controlled B.B.C. 
in the Professor Laski fashion. 

Some may care for the personal expres- 
sions of opinion given out under the 
heading of news, and some may even con- 
sider the nerve- wracking, horrible specimens 
of dance music on drum and saxophone 
to be satisfactory. 

t: 
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The Editor does not hold himself responsible for the opinions of his correspondents 

Correspondence should be addressed to the Editor, " The Wireless World," Dorset House, 

Tudor Street, E.C.4, and must be accompanied by the writer's name and address 

But to me, even with such short experi- 
ence of listening in, it's a blessing to be able 
to tick off my own programme in The 
Wireless World, and listen to what I want - 
or at least to be able to shut out what I 
don't want- without having to shut down. 

As to quality of reproduction, well, it 
may be better from North Regional or 
Daventry than from, say, Rome or Buda - 
peath. One would expect it to be. 

But good- quality reproduction is merely 
an aggravation of bad music, and the 
majority of the relays from hotels and 
cinemas of jazz fall well within that 
category. 

In my opinion, that is-and that's all 
that counts to me-or to anyone else. 

Leeds. TENTATIVE. 

THE letter of " Diagnostic " in your issue 
of January z7th seems to me to come 

as near to the truth as it is possible when 
a case is stated with the necessary 
vehemence to produce sparks from the con- 
tact of controversial hammer and anvil. 

This letter is of peculiar interest to me, 
because just about a year ago I made my 
own similar views on distant reception the 
subject of an article in The Observer. 
The result was a correspondence in which 
there were two dissents and one agreement 
with my views. 

I am assured by observers on the Con- 
tinent that the position there is much as 
it is here. There is a kind of sub- opinion 
that local programmes are inferior to those 
from a distance ; but most listening time 
is actually occupied by the local stations. 
With regard to British listeners any real 
knowledge of the amount of time devoted 
to distant listening is almost impossible to 
obtain, at any rate without an enormous 
referendum. 

As one who is closely in touch with public 
opinion, I would say that your corre- 
spondent is wide of the mark in some par- 
ticulars. There is, as he admits, a con- 
siderable interest in the foreign stations of 
the knob -twiddling kind ; but there is also 
a considerable public which does take an 
intelligent interest in foreign programmes. 

When your correspondent suggests that 
those with true musical appreciation cannot 
long be satisfied with reception from distant 
stations I absolutely agree with him, and 
my "opinion is based on experience of a sub- 
stantial kind with all sorts of receivers, 
commercial and otherwise, and ranging in 
initial cost from fro to ¿roo. The fact is 
that the public capable of appreciating real 
quality is a very small one. Service 
engineers of the big companies tell me that 
in the majority of cases where a tone con- 
trol is supplied, it is set to give as thick 
and as treacly a quality as is possible. 
There is, however, a very large public 
which is what may be called semi -educated 
musically, and though the reproduction 
they hear disgusts the musician they get 
very real enjoyment, and because they are 
not musically educated the " something 

less " they get from distant stations is not 
distressing to them. Also, there is a very 
large public which is only satisfied with the 
most trivial, and that this public is powerful 
is evidenced by the Continental sponsored 
programmes which have a very large follow- 
ing in this country, particularly on Sundays. 

To sum up ; the B.B.C. programmes, par- 
ticularly those which do not make use of 
long land -lines, are technically as good as 
any in the world ; musically and education- 
ally they are of a very high order. Repro- 
duction approaching very nearly the original 
can be had from a local station only. This 
nearly natural reproduction presupposes 
very careful design in the reproducing in- 
strument. The majority of commercial, 
receivers give very good results ; but in 
hardly any case do they give the best 
possible. 

Apart from the large army of knob -, 
twiddlers, there is a very real interest in 
foreign programmes which may be due to 
any one of a number of points of view. It 
is now too late to attempt the real musical 
education of the listening public. The 
B.B.C. has stultified its original educational 
endeavours by its insistence on the amuse- 
ment to be had from distant listening, and 
our only hope lies in the gradual elimination 
of the electrical difficulties in distant listen- 
ing which your correspondent so ably seta 
forth, and which The Wireless World has 
always acknowledged and done much to 
remove. ERNEST H. ROBINSON. 

Woking. 

AFTER ten years' listening to home and 
foreign stations, long, medium and 

short -wave, I most heartily agree with your 
correspondent that listening to home 
stations is the only real entertainment of 
an amusing and instructional character 
worth keeping the set on for. 

Being in the trade also, I agree that 
sets must be capable of . receiving the 
" foreigners " in order to appeal to those 
people who get a little thrill out of listening 
to some language that they cannot in the 
least understand, and also to be a bit above 
the people next door, who can only get 
twenty stations, and who do not wish to 
compete in the style of the anglers who 
can " tell a few." 

From your local stations you expect to 
get, and do get, programmes of good quality 
and at steady strength, and, moreover, roo 
per cent. understandable. That is good 
wireless entertainment. 

From the foreign stations, if they are not 
giving the usual long- winded jabber, you 
get a very poor alternative to the home 
stations when it comes to musical entertain- 
ment. This,' of course, is speaking gener- 
ally, and I agree that occasionally you find 
a foreign station worth listening to, but for 
a comparatively short lime only. 

That is why I prefer now to stick to the 
locals -in other words : " Support Horne 
Stations, and keep out the Foreigners." 

Shrewsbury. V. E. MORRIS. 
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LABORATORY TESTS 
New Radio Products Reviewed 

GOLTONE SCREENED COILS 
THE new screened dual -range coils made 

by Ward and Goldstone, Ltd., Frederick 
Road, Pendleton, Manchester, are wound 
on zkin. formers and enclosed in aluminium 
cases measuring 3 ¡in. in length and 2Iin. 
in diameter. In all there are five different 
types, and the windings have been chosen 
to suit the particular functions each coil is 
most suited to perform. No matter what 
the requirements may be there is a Goltone 
coil having well -proportioned windings and 
a suitable number of tappings for the pur- 
pose. Wave -change switches are not in- 
cluded, and these must be regarded as a 
separate item. 

On test Goltone coils were found to corn- 
pare very favourably with other coils of 
equivalent size and style ; they are very 
efficient, and on the whole well above the 
average in performance. 

The medium -wave winding has a measured 
inductance of 170 eH., so that when tuned 
with a 0.0005 mfd. condenser the waveband 
covered will be approximately zoo to 590 
metres. The inductance of the long -wave 
section is 2,080 /LH., which will give an 
effective wave -range of from 76o metres to 
just under 2,000 metres. 

The price of these coils, including a small 
base screening plate, is 5s. 9d. each. 

Goltone screened dual -range coil. 

LOUD SPEAKER GRILLE FABRIC 
A NEW style of fabric developed especi- Li ally for covering the loud speaker fret 
has been placed on the market by the Pio- 
neer Manufacturing Co., Cromwell House, 
Fulwood Place (High Holborn), London, 
W.C.x. Known as the Pioneer New Process 
Speaker Fabric, this material is so wcven 

that it imposes the minimum 
impedance to the passage of 
sound waves, as the weave is 
of an exceedingly open 
nature. The standard colour 
is a light gold, but a darker 

shade is available if preferred. Despite the 
" openness " of the weave the fabric effec- 
tively obscures the loud speaker and the 
inside of the cabinet. 

It is sold in cartons with the material 
rolled to prevent creasing, and a piece 
twelve inches square costs rs. A 15in. x 
15ín. size is priced at 2s., and each carton 
contains a small tube of glue. 

M.K. FUSE PLUG 
THIS fuse plug has been designed to afford 
A adequate protection to a mains- operated 

receiver, and is fitted to the end of the lead 
in place of the standard two -pin mains con- 
nector. The plug pins are the British Stand- 
ard 5 -amp. gauge, and therefore fit the nor- 
mal type of wall socket installed for light 
electrical apparatus. 

M.K. fuse plug fitted with two one -amp. fuses. 

To avoid confusion with the ordinary 
mains plug the M.K. models are distinctive 
in shape, being rectangular in form and 
having the pins offset from the centre. Each 
model contains two small cartridge -type 
fuses -one in each supply lead -rated to 
" blow " at one amp. Fuses to give protec- 
tion on two -amp. and five -amp. circuits are 
available also. 

The makers are M.K. Electric, Ltd., 
Wakefield Street, Edmonton, London, N.18, 
and the price is 2s. in each case. 

CORDO SCREENED H.F. CHOKES 
SCREENED H.F. chokes particularly 

well suited for chassis mounting are 
now obtainable from Cordo Electrical 
Products, Ltd., 68, Victoria Street, West- 
minster, London, S.W.I. Two models are 
available known respectively as the Cordo 
Major and the Cordo Minor, the first men- 
tioned having an inductance of 250,000 
microhenrys. The inductance of the Minor 
is 150,000 microhenrys. 

Samples of each type have been tested 
and found to be entirely satisfactory ; their 
measured inductances are in close agreement 
with the makers' values, and, furthermore, 

the self -capacity is reasonably low in each 
case. 

The two connections, which take the form 
of soldering tags, are located at opposite 
ends of the cylindrical container, so that 
one is well placed for above -deck wiring, 
while the other, passing through a clearance 

hole in the chassis, can 
be included in t h e 
under -deck wiring by a 
very short lead. 

The Minor model 
costs 2s. 6d., and the 
price of the Major is 5s. 

Cordo Major and Minor screened 
H.F. chokes. 

MAINS H.F. CHOKES 
A PAIR of H.F. chokes for inclusion in the 

L L mains leads of D.C. sets has been sub- 
mitted for test by Messrs. Sound Sales, Ltd., 
of Tremlett Grove Works, Junction Road, 
Highgate, London, N.r9. The chokes are 
wound to the specification given for the 
components employed in The Wireless 
World Monodial D.C. Super, and they func- 
tion in an entirely satisfactory manner. 

Each choke consists of a single -layer wind- 
ing of cotton -covered wire on a cylindrical 
former, and the winding is impregnated to 
render it impervious to moisture. A good 
point is the inclusion of ventilation holes in 
the base of the former, so that there is free 

Sound Sales H.F. chokes for D.C. sets. 

circulation of air. Mounting brackets 
fitted, and the price is 3s. 6d. a pair. 

o o e o 

Catalogue Received. 
Manufacturers Accessories Co. (1928), Ltd., 

85, Great Eastern Street, London, E.C.2.- 
Ninety- six -page catalogue illustrating and 
describing the proprietary range of receivers, 
accessories and components handled by this 
well -known wholesale house. 

are 
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READERS' PROBLEMS 
Reducing Transferred Capacity 

BEFORE 
single -knob tuning became 

general, stray capacity in parallel with 
the tuned circuits of a receiver seldom 
gave us cause for anxiety. But nowadays 
this subject has assumed some importance, 
and it is not àlways easy to cover the full 
medium- waveband with a ganged tuning 
condenser having the usual o.0005mfd. 
sections. 

A case in point is brought up by a reader, 
who submits for our examination a circuit 
diagram of a straightforward H.F.- det. -L.F. 
three -valve set. His complaint is that the 
trimming condenser across the tuned H.F. 
coupling circuit has to be set at minimum 
capacity, while both the other corresponding 
trimmers are practically " all in." It is 
realised that this state of affairs is brought 
about by excessive strays in the coupling 
circuit, and our advice is sought as to how 
they may be reduced in value. 

The part of the circuit in question is 
reproduced in simplified form in Fig 1 (a). 

.Tuned grid coupling is employed, the plate 
of the H.F. valve being connected through 
a feed condenser C3 directly to the high - 
pótential end of the coupling inductance L. 

Now the stray capacities across this cir- 
cuit are bound to he fairly high ; they wi I 
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Fig. r. -In diagram (a), stray capacities 
represented by Cr and C2 are transferred 
practically in Coto to the tuned -grid coupling 
circuit. The proportion of transferred capa- 
city is greatly reduced by adopting a 
tapped -down anode connection (diagram (b)). 

include, for instance, the self- capacity of 
the H.F. choke, represented by C1, and also 
the anode -cathode capacity of the screened 
grid valve (C2). To the sum- of these 
capacities must also be added that of the 
wiring, which may well be quite consider- 
able if a screened lead is employed for the 
H.F. anode connection. 

As the aggregate value of all these 
capacities cannot be reduced beyond a cer- 
tain value, the obvious thing to do is to try 
to avoid transferring them in their entirety 

r 
THESE columns are reserved for the publication 

of matter of general interest arising out of 
problems submitted by our readers. 

Readers requiring an individual reply to their 
technical questions by post are referred to "The 
Wireless World" Information Bureau, of which 
brief particulars, with the fee charged, are to be 

found at the foot of this page. 

to the tuned circuit, and in practice the 
simplest way of doing this is to " tap 
down " the anode connections to the tuning 
coil, as in Fig i (b). If we make a con- 
nection to the centre point of the coil, only 
one- quarter -and not one -half, as might be 
imagined -of the total capacities will be 
transferred. This plan is not likely to bring 
about any serious loss in magnification, and 
it will almost certainly confer an appreciable 
gain in selectivity. 

It will be observed that, so far as long - 
wave reception is concerned, the anode_ 
connection to the tuned circuit is not 
" tapped down." To do this, it would be 
necessary to have a change -over switch in 
addition to the normal wave -range switch 
associated with the coil assembly. The 
absence of this refinement may not have 
any serious effect ; stray capacities are 
seldom serious in their effects on the long 
waves, but the maintenance of accurate 
ganging may be doubtful unless it is added. 

The Simplest All -mains Set 
ALTHOUGH A.C. mains have advantages 

over D.C. when the design of a fairly 
ambitious receiver is in question, it is a 
fact that the D.C. user scores heavily if his 
requirements are confined to the simplest 
form of set. Due to the fact that a rectifier 
is not needed, the main source of complexity 
and expense at once disappears. 

It is easy to dispose of a question raised 
by a reader who wishes to construct the 
simplest possible all -mains D.C. set for 
temporary use at short range with head- 
phones. We can refer him to a complete 
design for a single -valve set of this type, 
which appeared in our issue of March 11th, 
1931. The circuit diagram of this set is 
reproduced in Fig. 2 ; a " mains aerial con - 

ection " is shown in dotted lines, but 
where more sensitivity is needed an external 
aerial could be added. 

Without attempting to discuss the circuit 
in detail, it may be stated that it is intended 
for operation on supplies of between zoo 
and 25o volts ; the single, valve is of the 

The Wireless World 

INFORMATION BUREAU 
THE service is intended primarily for readers 

meeting with difficulties in the construc- 
tion, adjustment, operation, or maintenance of 
wireless receivers described in The 1reless 
World, or those of commercial design which from 
time to time are reviewed in the pages of The 
Wireless World. Every endeavour will be made 
to deal with queries on all wireless matters, pro- 
vided that they are of such a nature that they 
can be dealt with satisfactorily in a letter. 

Communications should be addressed to The 
Wireless World Information Bureau, Dorset 
House, Tudor Street, E.C.4, and must be accom- 
panied by a remittance of 5s. to cover the cost 
of the service. The enquirer's name and address 
should be written in block letters at the top of 
all communications. 

general -purpose type designed primarily for 
battery feed, with a filament consuming o.1 
amp at z volts, and an ordinary electric 
lamp is employed to absorb the surplus 
mains voltage. For supplies between zoo 
and 226 volts, a zo -watt lamp will do, while 
for higher voltages of between 230 and 
25o volts a 25 -watt lamp should be sub- 
stituted. 

RO 
00003 mFd FUSE LAMPS - 
Fig. 2. -Power for nothing ; the simplest 
possible all -mains set, with a voltage- reduc- 
ing lamp which also provides illumination. 

In order to combine safety with economy, 
the phones are fed through a resistance- 
capacity filter ; another resistance -capacity 
arrangement is used for smoothing purposes, 
and will afford a sufficiently silent back- 
ground on most mains supplies. Flash -lamp 
bulbs may be employed as safety fuses. 

Microscopic Capacities 
THE " top -end capacity " method of 

coupling a fwo- circuit tuner or band - 
pass filter is highly satisfactory, and, from 
the amateur point of view, has the special 
advantages - of flexibility and cheapness. 
With this system the component circuits of 
the filter are linked together by a very small 
condenser joined between their high- poten- 
tial ends. In order that the best coupling 
may be determined experimentally, it is 
usual for this condenser to be of the variable 
or semi- variable type. 

It would appear to be necessary to stress 
the fact that the coupling condenser should 
be really small, and, most important of all, 
should have a low minimum capacity -not 
more than some 2 or 3 micro- microfarads. A 
maximum capacity in excess of so or rz 
micro -microfarads is seldom needed. Fur- 
ther, it is a matter of some importance that 
the condenser should be wired in such a way 
that its connecting leads do not add appre- 
ciably to its minimum capacity ; for instance, 
these leads should not be run close together. 
and parallel to each other. 

When correspondents who are using top - 
end coupling complain of broad and indefi- 
nite tuning, we always suspect that too much 
coupling capacity is being employed. This is 
almost certainly responsible for the troubles 
of a querist, who tells us that stations may 
be tuned in at two distinct settings, spaced 
by several degrees on the condenser dial. 
He is using a type of coupling condenser 
which we know to be suitable, and so we 
can only assume that the. connecting leads 
are incorrectly arranged. 
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EDITORIAL COMMENT 
Ferrocart 

Importance of the New Coils 
N September, 1932, a stir was 
created in wireless circles by the 
publication in The Wireless World 
of the first information regarding 

a new type of radio frequency coil 
having an iron -content core given the 
naine " Ferrocart," which had been 
developed by Hans Vogt, in Germany. 
We delayed to publish details of the 
new coils until we had made careful 
measurements ourselves to see if the 
claims made for them could be sub- 
stantiated. The results obtained from 
our tests established beyond doubt 
the importance of the new principle, 
and the publication of the results of 
our measurements completely con- 
verted those who had, at first, been 
sceptical. 

There has been little more that 
could be said oil the subject until 
Ferrocart coils became available in 
this country. Some time has necessarily 
elapsed since our first announcement in 
September last year, before the task 
of the manufacturer of designing com- 
plete coils, with switching suitable for 
requirements in this country, could be 
completed. Coils have now been pro- 
duced and are being put on the market, 
so that we are in a position to deal 
at once with this new coil principle 
in its practical application to the 
design of a complete receiver. Else- 
where in this issue a preliminary article 
on such a set, The Wireless World 
Ferrocart III, is included, and com- 
plete constructional details for building 
it will appear next week. 

At this stage all we need say is that, 
even though we were prepared for ex- 
ceptional results, the performance of 
this receiver has exceeded our own 
expectations. We believe we can say, 
with complete confidence, that in the 
matter of selectivity alone, quite apart 

from other considerations, the Ferro- 
cart III excels in performance any 
other known three -valve receiver. The 
coils themselves are almost unbeliev- 
ably small, and are wound on bobbins 
little larger than the bobbins used for 
telephone ear- pieces. The saving of 
space with coils of this type is, in 
itself, important in certain applications, 
but the outstanding advantage of 
Ferrocart coils as applied to broadcast 
receivers is mainly centred Around the 
very great increase in selectivity. So 

. substantial is the progress made in this 
direction that one is inclined to wonder 
whether the straight set with Ferrocart 
coils has not been lifted on to the same 
plane as the superheterodyne, although 
we must not overlook the fact that 
Ferrocart coils also have their applica- 
tions to enhancing the performance of 
the superhet -but this is another story. 

Q.P.P. with Triodes 
Matching Not Necessary 
FROM the volume of correspond- 

ence which we have received, 
it would appear that a large 
number of readers are con- 

templating the conversion of the out- 
put stage of their existing battery sets 
to O.P.P. By this means a very large 
increase of output can be expected 
as well as a reduced battery consump- 
tion. But there must be cases where 
the battery set user does not require 
" mains output," but feels the need ' 

for more than is obtainable from a 
single valve. i 

The smaller triodes in Q.P.P. give 
very pleasing reproduction in such 
cases, and the cost of conversion com- 
pared with that of pentodes is much 
lower, especially as matching is not 
essential. 

An article dealing with this subject 
for the first time appears in this 
issue. 
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Announcing an Outstanding Receiver 

The New Receiver. 

A Searly as 1926 it was recognised 
by The Wireless World that 
efficiency in tuning coils was of 
fundamental importance to the 

practical realisation of high sensitivity and 
selectivity in a broadcast receiver. Large - 
diameter Litz -wound coils were developed, 
therefore, and they permitted for the first 
time a high degree of stable amplification 
to be obtained from a neutralised triode 
valve ; they marked, in fact, the com- 
mencement of the era of effective high - 
frequency amplification. 

The introduction of the screen -grid 
valve, however, made it possible to obtain 
the same amplification with coils of lower 
efficiency, and as selectivity was then of 
secondary importance, the large coils be- 
gan to fall into disuse. Their abandon- 
ment was made complete by the necessity 
for complete screening in receivers, since 
their efficiency fell enormously when en- 
closed in a metal box of any reasonable 
dimensions, and they then proved little 
better than quite small solid wire coils. 

The development of ganged tuning and 
built -in coil switching hastened this pro- 
cess, until coil design reached its present 
standardised form. These modern coils 
are much less efficient than their prede- 
cessors of seven years ago, but the 
exigencies of space prohibit the use of the 
latter, since no one would contemplate 
using three or four coils, each contained 
in a screening box measuring some loin. 
cube -dimensions which would be neces- 
sary to retain the full efficiency. 

Reduced Coil Losses 
The selectivity obtainable with the 

modern screened coil, however, has of 
late been becoming inadequate to deal 
with a congested ether, and the position 
appeared to be one of stalemate. Although 
an increase in coil efficiency was neces- 
sary to obtain the requisite selectivity, 
such an increase could not be obtained 
without making large increases in the coil 
dimensions, and this was prevented by limi- 
tations in the physical size of a receiver. 

At this juncture, a new development 
made its appearance. It was discovered 
by Hans Vogt that if a coil were wound 
on a core consisting of very finely 
divided particles of iron, insulated from 
one another, the efficiency was increased 
to a remarkable extent. The introduc- 

Wireless World, February 24th, 1933. 

THE 

FERROCART III 
Record Selectivity with the New 

Iron -cored Tuning Coils 

THE introduction of ultra -efficient iron -cored tuning coils has 
at last made it possible to obtain from a simple straight set 

a degree of selectivity which bids fair to rival that of the super- 
heterodyne. To those accustomed to ordinary sets the selectivity 

given by the new coils is a revelation, and the principle un- 
doubtedly opens out a new era in radio reception and will 

give a neio lease of life to the straight set. In this article the 
theoretical considerations involved in the application of the coils 
to a receiver are discussed, and the complete constructional details 

of a three -valve A.C. set will appear in next week's issue. 

tion of the iron, of course, increased the 
losses due to the core, but so greatly in- 
creased the inductance that a, much 
smaller quantity of copper wire was 
needed to maintain a normal inductance 
value. As a result, the cópper losses were 
reduced to a greater extent than core 
losses were increased, and, on balance, 
the total resistance for a given inductance 
was reduced considerably. Not only this, 
it was found also that the physical dimen- 
sions could be reduced while still main- 
taining high efficiency. 

A description of the new iron -core coils 
appeared in The Wireless World for Sep- 
tember r6th, 1932, and in subsequent 
issues' the results 
of a series of 
measurements on 
them were pub- 
lished. T h e s e 
measurements fully 
confirmed t h e 
original claims, 
and it was shown 
that the efficiency 
of coils, smaller 
even than current 
practice dictated as 
t h e minimum, 
closely approached 
that . of the early 
unscreened large - 
diameter Lit z- 
wound indgctances. 
It was at once evi- 
dent that a very 
important advance 
had taken place. 

At that time, however, nothing could 
be done to employ them in a receiver, 
for they were by no means fully developed 
and various manufacturing difficulties had 
to be overcome, and circuits designed to 
suit their characteristics. This initial 
work has now been brought to a satisfac- 
tory conclusion, and the new coils will 
now be available. The design of a suit- 

able receiver has been proceeded with, 
therefore, and it may be said at once that 
phenomenal results have been obtained. 

The mechanical form of the new Ferro - 
cart coils can be seen from the drawing, 
and it closely resembles a miniature 
mains transformer. The coil for the 
medium waveband, the larger assembly, 
has a core built from " -E " and " I " 
mouldings of Ferrocart, the windings are 
sectionalised, and Litz wire is used. The 
smaller long wave coil core is built from 
a pair of " L " shaped mouldings, and 
although the windings are still sec - 
tionalised, solid wire is employed. A 
small air gap is left at the joins in the 

mouldings of the 
core, and it is by 

COIL 
the precise adjust- 
ment of this that 
matching is 
effected. T h e 
moulded bakelite 
base contains the 
waveband switch- 
ing, and t h e 
coupling coils for a 
band -pass filter. 

It will be seen, 
therefore, that we 
have now avail- 
able coils of rather 
smaller dimensions 
than the accepted 
modern type, but 
which have an 
efficiency approach- 
ing that of large 
unscreened L i t z- 

wound air -core coils. It is only to 
be expected, therefore, that their applica- 
tion would raise a host of new problems. 

The increased efficiency may be em- 
ployed in two ways : it may be used to 
obtain improved selectivity, or to give 
increased amplification. Now it is evi- 
dent that increased amplification is but 
rarely required, for experience shows that 
the sensitivity of the average present -day 
three -valve set is adequate for most 

LITZ - WOUND 
MEDIUM -WAVE COIL 

.. IRON 

LONG- WAVE 
I I 

AIR-GAP ADJUSTED 

FOR MATCHING 

SECTIONALISED 
WINDINGS - 

The construction of the new coils can clearly 
be seen in this illustration. The waveband 
switching and filter coupling coils are con- 

tained within the bakelite base. 

1 The Wireless World, September 30th and 
October 14tli, 1932. 
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The Ferrocart 
requirements. Where Where such a receiver 
usually fails is on the score of selectivity. 
It is obvious, therefore, that the new coils 
should be used to remove the chief defect 
of existing sets, and that no improvement 
in amplification is justified if, as it must 
do, it involves any decrease in selectivity. 

The aim in the receiver design, there- 
fore, has been to obtain a maximum of 
selectivity while keeping the amplification 
at the normal figure obtainable with 
ordinary screened air -core . coils. In 
order to do this, it is essential that all 
losses introduced by the circuit be kept at 
a minimum, and the choice of suitable 
components becomes quite limited. In 
addition, the sharper tuning renders gang- 
ing more critical, and necessitates 
the choice of a gang condenser 
with very accurately matched 
sections. 

The choice of a circuit is also 
a matter requiring very careful 
attention, and that finally 
adopted is shown in Fig. i. 
Fundamentally, it is in no way 
unusual, and it is only in the 
details that differences will be 
found. It must be realised that 
there is little object in producing 
a coil of abnormal efficiency if 
that efficiency is to be entirely destroyed 
by the circuit to which it is connected. 
The connection of a coil to any circuit, 
however, must inevitably introduce losses, 

' and the problem becomes one of so 
arranging matters that these losses are 
kept to an absolute minimum. 

This is primarily a matter of choosing all 
the components for their efficiency, but 
even when this is done, they must not be 
connected directly across the tuned cir- 
cuits if losses are not to be prohibitive. It 
is necessary, in nearly every case, that the 
equivalent of a transformer coupling to 
the tuned circuit be adopted, for the losses 

W°nlipcDog WoPIlcI 

are then reduced by the square of the 
ratio used, and a very great gain is 
possible. In most cases an actual trans- 
former connection is not used, but the 
equivalent, a tapping on the coil, is em- 
ployed instead, since it is simpler. 

The intervalve circuit, as may be seen 
from Fig. r,, is neither a simple tuned 
anode nor tuned grid circuit, but is of 
the type sometimes known as the tapped 
tuned grid circuit. Actually, in this case, 

1147 

circuit, and a step -down transformer 
between the tuned circuit and the 
detector. 

If ganging is to be accurately main- 
tained, it is essential that the effective 
stray capacities remain the same on both 
wavebands ; the turns ratio between the 
tapping and the whole coil must thus be 
the same on both wavebands, and switch- 
ing is obviously called for. A single pole 
double -throw switch, therefore, changes 
over the tapping connection, while a make 
and break switch throws the long wave 
coil in and out of circuit as required. 

In spite of the high ratios 
adopted in this tapping down, 
the damping on this intervalve 
circuit remains higher than is 
desirable, and a trace of reaction 
must be employed to remove 
this. To be successful, however, 
reaction must affect the tuning 
to a negligible extent, and it 
should remain fairly constant 
over the tuning range of the set. 
The anode circuit of the detec- 
tor, therefore, is by no means 
unimportant, and the results 
obtainable from the H.F. side of 
the receiver are considerably 
affected by what is often con- 

sidered to be a purely L.F. circuit.. It is 
not, of course, for the detector handles 
both H.F. and L.F. currents. 

It is important, therefore, to employ a 
suitable type of H.F. choke and the 
correct value of anode- cathode by -pass 
condenser. Moreover, it is necessary to 
insert a goo ohms resistance in series with 
the reaction condenser and coil to prevent 
the possibility of the formation of parasitic 
oscillations on the long waveband, to ob- 
tain a smooth control, and to give a fairly 
constant setting to the control over the 
waveband. 

It goes without saying that in these days 
the input circuit would take the form of 

This view of the 
receiver chassis 
clearly shows the 
screened Ferrocart coils 
at the side of the gang condenser. 

the connections to both the anode of the 
H.F. valve and the grid of the detector 
are tapped down, and as it has been found 
possible to use the same ratio for each, a 
single tapping serves the purpose. The 
action is thus that of a step -up transformer 
between the H.F. valve and the tuned 

DIAL LIGHT 
R11 

30,000,n 

50,000n R10 
20,000 n 

CHOKE 2 

R8 

CHOKE 3 
¢ u. 

sT 
óC15 
ó C16" 

2mfdT 
V. 2.5A 

MPi 
PEN 

C17= 
4mfds 

350 V. 

PICK. 
UP 
0 

X X 

C14 
1 mfd 

X 

4V. 35A. 

X 

Fig. i. -The circuit of the receiver with Ferrocart coils is fundamentally the same as that of an ordinary set, and the differences lie chiefly 
in preventing damping of the coils. A high- resistance smoothing choke is used, so that it may be replaced by a speaker field. 
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The Ferrocart M- 
a band -pass filter. The precise arrange- 
ment of this, however, is rather different 
from usual, for common inductance 
coupling has been adopted. In order that 
the overall selectivity should remain more 
or less constant through the wave range, 
it is desirable that the filter should have 
a single peaked resonance curve for wave- 
lengths up to about 30o metres, after 
which the familiar double- humped curve 
should make its appearance, and the peak 
separation remains sensibly constant at all 
higher wavelengths. With ordinary coils, 
a mixed filter is necessary to obtain this 
result, but with Ferrocart it can be ob- 

LIST OF PARTS 
After the particular make of component used in the 

original model, suitable alternative products are given 
in some instances, 

FERROCART HI 
1 3 -gang condenser, 0.0005 nerd., with right -hand 

t.rinuners British Radiophone 
1 Dial and dial light assembly British Radiophone 

1 Reaction condenser, differential or straight, 0.00015 
m(d., C9 Formo 23c 
(Polar, Ormond) 

1 Set of Ferrocart coils Colvern 

2 H.F. chokes, Ch1, Ch2 
McMichael " Binocular Junior " 

4 5 -pin Valveholders Clix chassis- mounting type 
(Eddystone) 

1 Volume control, 10,000 ohms, R4 Colvern ST5 
(British Radiophone, Igranic, Watmel) 

1 Electrolytic condenser, 4 mfd., C17 T.C.C. type 802 

1 Electrolytic condenser, 8 mfd., C18 T.C.C. type 802 

2 Fixed condensers, 2 mfd., 250 v. D.C. working, C.12, 
C16 T.C.C. type 65 

1 Fixed condenser, 1 mfd., 250 v. D.C. working, C14 
T.C.C. type 65 

2 Fixed condensers, 0.1 nifd., non -inductive, 400 v. 
L.C. test, C4, C5 T.C.C. type 50 

i Fixed condensers, 1 mfd., non -inductive, 400 v. D.C. 
test, CO, C11, C13 T.C.C. type 50 

1 Fixed condenser, 0.0005 mfd., C7 T.C.C. type 34 

1 Fixed condenser, (1.0001 rnfd., C8 T.C.C. type 34 

1 Fixed condenser, 0.0002 mid., C10 T.C.C. type 34 

1 Fixed condenser, 0.01 mfd., C15 T.C.C. type 34 

1 Fixed condenser, 0.001 mid., mica, 1,000 v. D.C. 
test. C19 T.C.C. 
(Dnbilicr) 

2 Q.M.B. make -and -break switches, S1, S3 Bulgin S80 

1 Q.M.B. change -over switch, S2 Bulgin S81 

(British Radiophone, Claude Lyons) 

1 Pentode output choke, Ch3 Telsen power type W172 

1 2,500 ohms speaker field replacement choke, Cho 
(Scott Sessions) Sound Sales 

1 Mains transformer, screened primary, 350 -0-350 v. 
fì11 InA, 4 v. 2.5 amp. C.T., 4 v. 3.5 amp. C.T. Bryce 
(Challis, Parmeko) 

1 L.F. transformer Lewcos type L.F.T.4 
(\Taney) 

1 Resistance, 100 ohms, R1 Graham Farish " Ohmite " 
1 Resistance, 250 ohms, R2 Graham Farish " Ohmite " 
1 Resistance, 300 ohms, R13 Graham Farish " Ohmite " 
1 Resistance, 500 ohms, R8 Graham Farish " Ohmite " 
1 Resistance, 1,000 ohms, R9 

Graham Farish " Ohmite" 
1 Resistance, 6,000 ohms, R6 

Graham Farish " Ohmite " 
1 Resistance, 10,000 ohms, R14 

Graham Farish " Ohmite " 
2 Resistances, 20,000 ohms, R3, R10 

Graham Farish " Ohmite " 
1 Resistance, 30,000 ohms, R11 

Graham Farish " Ohmite " 
2 Resistances, 50,000 ohms, R5, R12 

Graham Farish " Ohmite " 
1 Resistance, 250,000 ohms, R7 

Graham Farish " Ohmite " 
1 Resistance, 25,000 ohms, 3 watts, R.15 

Graham Farish " Ohmite " 
Power type " HD " 

(Dubiiier, Erie, Claude Lyons) 

1 5 -way Connector Wilburn 
6 Terminals, aerial, earth, L.S. +, L.S. -, 2 pick -up 

(Belling-Lee, Eelex, Igranic) Clix type " B" 
1 Plymax baseboard, 14ín. x 12ín. x in. Peto -Scott 

(Prepared Metal Base Plate, bent and drilled 
Colvern) 

Panel, oak -faced ply, Din. x 14ín. Peto -Scott 

2 Lengths screened sleeving Hai Jros 
(Goltone, Lewcos) 

2 ozs. 20 tinned copper wire, wood, 6 lengths sistollex, 
etc. 

Screws: 14 ;in. No. 4 R/hd.; 4 (in. No. ,6 R /hd.; 20 
tin. No. 4 R /hd.; 4 in, No. 4 R /hd.; 12 ,'-,in. No. 
4 R /hd. 

Valves: 1 MVSG, 1 41MBL, IMP /PEN, 1 442BII Cosser 

WgLiDeDsoo opild 
tained with a simple inductance coupling 
owing to the different law of variation of 
H.F. resistance with frequency. , 

It is further necessary that the aerial 
coupling to the first circuit be effected in 
such a manner that the coupling is truly 
to the first circuit only, and not to the 
secondary also. On the medium wave- 
band, little is necessary in the way of pre- 
caution when a loose aerial coupling is 
used to provide selectivity, since the effects 
of a moderate degree of secondary circuit 
coupling are swamped by the remaining 
coil resistance. This is not the case on the 
long waveband, however, and if the reson- 
ance curve is to approach symmetry, it is 
essential to employ a separate aerial 
coupling coil. On both wavebands, the 
coupling is so adjusted that the aerial load 
on the secondary remains the same and 
is as small as possible, so that ganging 
remains accurate ; it is actually affected 
by the aerial to an unusually small degree. 

When these circuits are correctly 
designed, the remainder of the receiver 
can follow standard practice, and in the 
set to be described a variable -mu H.F. 
valve has been used with a power grid 
detector and a compensated pentode out- 
put valve. The mains equipment has a 
larger output than usual so that it is 
readily possible to energise a moving -coil 
loud speaker if desired and a high degree 
of smoothing is incorporated. 

The improvement in performance which 
this receiver shows over a similar type 
fitted with ordinary coils is so great that 
it can be realised only by actually 
handling the set, and in words alone it is 
difficult to convey an adequate impression. 
In sensitivity and quality of reproduction 
the receiver is well up to standard, and it 

: r es+o-4,,V'Mr'ì4rTfflrts'!.o.It11'-'ir'kerrIMFMo- 

FEBRUARY 24th, 1933. 

is in selectivity that the performance is so 
outstanding. It is no exaggeration to say 
that the selectivity is considerably greater 
than that given by the average two -H.F. 
set with four tuned circuits, and among 
commonly employed receivers it is ex- 
ceeded only by that of the superhetero- 
dyne. 

The fact that within nine miles of Brook - 
mans Park, with a good outdoor aerial 
and while the two locals were working, 
some seventy medium wave distant 
stations were received, speaks volumes for 
the performance. Algiers, separated from 
the London Regional by only 1$ kc., 
could be received with only moderate 
interference, and Hamburg, some 26 kc. 
away, was obtained with no audible inter- 
ference. 

When it is remembered that under the 
same conditions of test an ordinary three - 
valve set will not permit any station be- 
tween the Midland and the London 
Regionals to be received properly, some 
idea of the magnitude of the improvement 
can be obtained. The selectivity of all 
straight sets falls off somewhat at the 
lower wavelengths, but this is much less 
than usual with Ferrocart coils, and it is 
particularly striking to find that Turin, on 
1,096 kc., and Trieste, on 1,211 kc., are 
both quite clear of the London National 
on 1,147 kc. The average spread of this 
station is thus about six channels on either 
side. Stations closer to London than this 
can be well received, but there is some 
liability to interference during quiet 
passages in the desired programme. 

A list of the parts required for the new 
receiver is given herewith, Q,nd full con- 
structional details of the set itself will 
appear nett week. 

THE BRUSSELS NOTEBOOK 
Wavelength Variations During January 

THE first report on the wavelength 
vagaries of Empire stations issued in 

1933 by the Brussels checking station recalls 
the time before the Prague Plan scheme 
came into, force. Stations seem to be piled 
on top of each other, and a surprising feature 
is that some of the offenders who have trans- 
gressed by 7 or 8 kilocycles have formerly 
been notable for their stability. 

Conditions on the long waveband are un- 
changed except for one new station working 
on the same wave as Kaunas. The new- 
comer is the Roumanian station, Craciunelu. 
Telegraphy stations are causing more 
trouble. Daventry 5XX is behaving very 
badly, as it has now developed a second har- 
monic on 385.6 kc., next to its third on 
Vienna and its seventh among the Scandi- 
navian relays. Moscow and Leningrad's 
harmonics continue as lustily as ever. 

Medium Wave Offenders 

Trouble is most rife on the medium wave- 
band. Tartu, the Finn, has encroached 
into forbidden ground and was last heard 
on 5ro kc., perilously close to the S O S 
wave, 500 kc. Even sorely tried Ljubl- 
jana avoids the danger wave by at least 
20 kc. Tampere used Budapest's wave- 

length for two days, and Riga interfered for 
two days with Munich, so that that station, 
which is permanently heterodyned" by 
Palermo, was nearly wiped out. Between 
644 kc. and 671 kc. no fewer than sixteen 
stations were working, including, of course, 
those on the international common wave of 
662 kc. 

New .Wave Plan Tests ? 

Madona, the Latvian play, was to be 
found on 66z kc., and also Agen, the French 
station, which has been rebuilt after destruc- 
tion by floods. Leipzig was free from 
Archangelsk for a week or so while the Iatter 
was experimenting with the wavelength 
shared by Toulouse and Stalino, but towards 
the end of the month the station showed a 
preference for Leipzig's wave. Posen, 
hitherto a steady station, trespassed on 
Milan's wavelength for two days, and 
Hilversum likewise offended by interfering 
with Limoges- Kosice. Frankfurt jostled 
Hörby for one day. It is believed that 
these inexplicable changes are in connection 
with tests for a new wave plan upon which 
the council of the International Broadcast- 
ing Union are busy preparing for submission 
to the postal administrations. 

- . Sil 
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Listening as an Art 
Do 've \lake the Most of What we 

Hear ? 

By A LISTENER 

1STENERS vary considerably in 
" quality " ; in other words, J different people, possibly of 
equal acuity of hearing, differ 

in their respective abilities to follow 
reproduced sounds, especially speech. 
The differences are, perhaps, more notice- 
able in the case of speech, since the 
spoken word is the normal and 
standardised vehicle of human communi- 
cation. It is hardly possible to assess or 
standardise the impression conveyed by 
music. Domestic listening with several 
people often provides examples of the 
difference of quality between listeners ; 

so, also, do the talkies. To a consider- 
able extent, of course, this difference may 
be a matter of custom in listening to 
reproduced sounds, so that a certain 
added facility of listening is acquired. On 
the other hand, broadcast listening is now 
of so many years' standing that one would 
have thought that most people- certainly 
most listeners -would have acquired an 
art of listening. 

The efforts of broadcasting technicians 
-production and engineering alike -are 
devoted chiefly to getting the greatest 
naturalness into their broadcast matter. 
At the listener's end the greatest appre- 
ciation of the broadcast efforts is, to a 
large extent, within the listener's own 
control -that is, assuming a good set and 
loud speaker, which are essential before 

SO 
much time is spent in 

discussing the art of 
broadcasting -such questions 
as the correct use of the 
microphone and the right 
studio acoustics -that we are 
in danger of forgetting the 
listener's share in the pro- 
ceedings. The finest broad- 
cast fails if it falls on 
inattentive ears or ears which, for 
a variety of reasons, are unable to 
do justice to what is offered them. 
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influenced as it is by factors botti physio- 
logical and psychological. For these 
advances the development and popularity 
of broadcasting have undoubtedly been 
largely responsible. 

Not long ago there appeared in an 
American magazine of the " popular 
technical " class a short series of rules for 
broadcast listening. They are well worth 
quoting : (I) The room should be of fair 
size with plenty of rugs, curtains, books, 
etc., and with few unbroken wall- spaces ; 

(2) listeners should sit directly in front of 
the loud speaker, usually at a distance of 
five to tell feet ; (3) the receiver should 
be adjusted to moderate volume; if the 

announcer's words are in- 
telligible in the far corners 
of the room the volume is 
usually about right ; (4) 
avoid interruptions and dis- 
continuities-o n c e t h e 
volume and tuning controls 
are adjusted they should be 
left alone during the pro- 
gramme ; (5) keep quiet - 
shut windows on noisy 
streets, etc.. and avoid 
conversation ; (6) the room 
should be dimly lit, with no 
actual lamp -not even the 
pilot lamp of the receiver - 
visible to any listener ; (7) 
choose a comfortable chair 
and wear comfortable 
clothes. 

These rules are possibly 
idealised, but there is a good deal of reason 
in them all. 

The first is based on acoustic principles. 
Flat unbroken surfaces reflect the sound 
waves and cause echoes and reverbera- 
tions ; soft hangings, carpets, chairs, and 
even books all tend to absorb them and 
give less echo.' Clothes and the bodies of 

Interruptions should be avoided. 

any reproduced matter can really be 
appreciated. The enjoyment of broad- 
cast programmes is largely an aesthetic 
matter, but so many technical conditions 
govern the possibility of wsthetic appre- 
ciation that the subject comes reasonably 
within the scope of a technical journal. 

Considerable advances have been made 
in the past few years in the general science 
of acoustics and in linking up the physical 
side of the subject with the human side, 

I This subject was dealt with at length by 
W. H. O. Sweeny in The Wireless World of 
January 20th, 1933. 

Listeners vary considerably in " quality." 

listeners have the same effect. For 
example, it has been estimated that an 
audience in an auditorium has about the 
same effect as would a series of feather 
beds spread over the seats. Too complete 
absorption gives a " dead " effect, but too 
much ech6 is the more likely and therefore 
the more to be watched. 

The second rule is based on the fact 
that loud speakers mostly send out their 
waves in a beam or cone, which, inci- 
dentally, may vary for different fre- 
quencies. As regards the third rule, 
moderate volume obviously avoids dis- 
tortion in set or speaker. The suggested 
criterion should have the general effect 
that peaks of loudest sounds are not such 
as to give detectable distortion. 

The fourth rule, about interruptions, is 
merely. the common sense of any sort of 
listening, and applies to broadcast just as 
it does to theatre or concert. Undue 
meddling with the controls is a common 
complaint of many domestic " experts," 
and is irritating and distracting to the 
rest of the household. The same general 
common sense applies also to the fifth 
rule, since any form of extraneous noise 
is naturally detrimental to the hearing of 
the programme. This, of course, assumes 
that the programme is worth listening to! 

Talking and Listening 
Here it may be interpolated that many 

people keep their sets switched on when 
they are not listening. We read from 
time to time of " wireless nerves." No 
doubt they are quite real, but are mostly 
due, not to obscure or magic effects of 
ether waves upon our systems, but to the 
irritation to which many people willingly 
expose themselves by listening to wireless 
and to other things at the same time. 
You must all know some friend -or fiend - 
who keeps the wireless on, usually at full 
volume, during conversation when nobody 
is listening to it, getting everybody, in- 
cluding, one hopes, himself, worked up 
into a state of nerves. 

But this is aside. Certainly, for serious 
listening to a programme, the fifth rule is 
absolutely sound. 
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Listening as an Art - 
This (fifth) rule about silence also 

borders on to matters jointly physiological 
and psychological, both of which enter 
prominently into the last two -rules. For 
example, the sixth rule about dim lighting 
is based on what appears to be a proved 
psychological fact, described, broadly, as 

mixture of the senses." It is generally " 
' known and agreed that the final appre- 

ciation of the various senses lies, not in 
the particular sensatory organ concerned, 
but in the brain. As a result, it appears 
that if the brain is busy with one sense 
it is less able to be stimulated by another. 

Á 

Friend or fiend ? 

Examples are found in underground rail- 
' ways. Measurement of the absolute 
intensity of sound have revealed; that, 
although the noise -level in a 'dim subway 
tbas actually less than in the open street, 
most ears found it greater. This' is "ex- 
plained by the suggestion that in the :dim 
light of the subway the eye is less strongly 
stimulated than is the daylight of the 
street, and that the ear -or, rather,* the 
brain through the ear -is more actively 
affected by sounds of less strength. 
Similarly, the sense of touch_ can be 
measured by an appropriate instrument, 
and it has been found that subjects have 
shown decreased delicacy of touch-When 
listening intently to a sound or when ;in 
a brightly lit room. This no doubts ex- 
plains the apparent enhancement: of , the 
other senses manifested by blind; people. 

An application of This fact is foundóin 
the sixth rule (about lighting). It: is cer- 
tainly a fairly normal experience, that for 
best and most intent " listening " the'room 
should be dimly lit -even dark. Have 
you ever tried closing the eyes when en- 
gaged in a trying long- distance trunk 
call ? 

Another fact in connection with light- 
ing, also, is that dim illumination un- 
doubtedly helps the listener to , create 
his own imaginative background, to the 
" heard " broadcast. The double broad- 
cast of " Rope," for example, gave an 
excellent opportunity of trying the experi- 
ment of two degrees of lighting, and the 
effect was quite convincing. On, that 
memorable Armistice night when 
" Journey's End " was broadcast a dim 
fire -glow permitted the conjuring; up of 
a setting that differed but little from that 
of the stage presentation seen a few",weeks 
later. Numerous other examples! will 
readily occur to any. listeners'wliò4have 
tried a like experiment. When the S.B.Ç. 
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advises a dim background it is worth 
while to try their advice, also to do the 
same on many occasions when they 
do not. 

The same reasoning of the " mixture 
of the senses " is the basis of the last 
rule, about comfort. It is beyond doubt 
that definite distraction occurs with 
positive bodily discomfort, to say nothing 
of actual pain. But an exaggeration of 
skin sensations, even if they do not 
amount to conscious discomfort, may have 
an effect on the brain similar to that of 
strong light or any other sensatory 
stimulus, and thereby render it less 
active to the auditory sense. Whether or 
not this is of sufficient importance to 
justify the development of special 
" broadcast wear " must lie with the 
listener and his own sense of comfort, or 
his ability to indulge it. Various acces- 
sory aids to comfort can readily be 
imagined ! 

Whether or not the whole of these rules 
are worth regarding must obviously 
depend on the listener's earnestness and 
desire to follow the particular programme. 
For certain types of programme, just as 
for certain types of listening community, 
they are obviously extravagant. For other 
types they are equally obviously of 
definite advantage. 

How Imagination Helps 

In the present stage of broadcasting we 
are dependent on the one sense, that of 
hearing, and on obtaining from it the 
maximum reality that we can. This 
despite the developing technique of 
television. To put it in way, 

Special " broadcast wear " 

with a good modern set and speaker it is 
not difficult to obtain in a room (or, at 
any rate, at our ears) a degree of sound 
comparable to that which we might have 
in the studio or hall. Television is still 
a long way off from giving us, on a 
domestic scale, a . size of visible image 
commensurate with that which is sò. easily 
obtained aurally. 

From ` many generations of acquaint- 
ance with the printed word we, or 
at least some of us, have developed 
the faculty of imaginative reading, or of 
conjuring up an imaginative background 
which is at least highly,; satisfactory to 
ourselves. Have we yet carried that 
imagination' as , far towards the art of 
listening ?. 
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FEBRUARY 24th, 1933 

DISTANT 
RECEPTION NOTES. 
YOU may have noticed that Leipzig's . 

strength is not quite what it was. 
The reason is quite simply that the 
station is now using only about 8o 

instead of its full 120 kilowatts. I have seen 
it stated that the reduction was made on 
account of the swamping caused to those 
on neighbouring wavelengths, but this, I 
believe, is not correct. What actually hap- 
pened was that with the full power in use 
it was found that the quality was none too 
good. After a series of experiments it was 
discovered that the station's service area 
could be amply covered and the quality 
vastly improved by reducing power. 

That the quality of the transmissions is 
definitely very much better with the smaller 
power output there is no doubt. The diffi- 
culty probably arises in connection with the 
amplifiers between the low -power modula- 
tor and the output stage. 

Speaking of high -powered stations re- 
minds me that I have just received direct 
from the head of the Cincinnati, Ohio, 
station WLW, the astonishing information 
that by the end of the present summer a 
new goo -kilowatt transmitter will probably 
be at work. The Federal Radio Board's 
sanction has been received, all contracts 
have been completed and constructional 
work has already begun. The new trans- 
mitter will use the present WLW wave- 
length of 428.3 metres, a particularly favour- 
able one for long ranges since it is not prone 
to fading. 

Will U.S. Heterodyne Us ? 

One of the most interesting features about 
the new station will be the " vertical 
radiator." This is to have a height of 840 
feet, and it is calculated that its use alone 
will increase the service area radius of a 
station by twenty -five per cent. With goo 
kilowatts at their command and the vertical . 
radiator the engineers of WLW are expect- 
ing a service area with a radius of 2,50o 
miles. 

One rather dreadful thought is that if the 
American station does prove to have con- 
siderable field strength in this country it 
may cause trouble by heterodyning both 
Madrid Union Radio and Belgrade, both of 
which will be in the high -powered class 
before next autumn. 

I do not know whether Trieste uses occa- 
sionally more than the ro kilowatts with 
which it is officially credited, but on several 
occasions recently this station has been re- 
ceived at phenomenal strength. I have 
had it as early as four o'clock in the after- 
noon with volume not very much less than 
that of the local. Another wonderful 
station at the moment is Breslau. 

For some reason or other Huizen (Hilver- 
sum programmes) is very much under the 
weather just now. This is surprising since 
other long -wave stations are in excellent 
form. 

Of the medium -wave stations the best are 
Brussels Nos. z and 2, Munich, Florence, 
Prague, Langenberg, Rome, Katowice, 
Leipzig, Toulouse, Strasbourg, Milan, Bres- 
lau, Hilversum (Huizen programmes), Turin, 
Trieste, and Fécamp. 

Hamburg shows a wonderful improve- 
ment, and Berlin Witzleben is nearly 
always worth attention. Lyons Doua is 
good on most nights, despite its official 
rating of 1.5 kilowatts only, and Genoa is 
now much better heard. D. ExEi. 
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Wireless World, February 24th, 1933 

Practical 
HINTS AND TIPS 

AIDS TO BETTER RECEPTION 
IT is often convenient to be able to 

adjust a semi -variable condenser of the 
compression type without the need for 
delving into the interior of the set. At 
least one make of condenser (the Cyldon) 
may be mounted so that the regulating - 

screw head registers 
with a hole previously 
drilled through the 
floor or side of the 
cabinet in such a way 

I that access for adjustment is obtained 
through this hole. 

Inverted 
Condensers 

A semi- variable condenser, mounted so that 
adjustments may be made externally. 

Without any very great difficulty, other 
types of condenser may be mounted so 
that adjustments may be made in this 
way, and a suggested method of mounting 
is shown in the accompanying illustration. 
Short lengths of 4 B.A. threaded rod act 
as supports to the condenser ; the hole 
through which adjustment is made should 
be just large enough to afford clearance 
for the knob, which, of course, must be 
slotted to take a screw- driver. 

IT is a fact that the great majority of 
modern receivers of the type designed 

for battery feed will work satisfactorily 
when fed with anode current from an 
eliminator. This holds good even if 
" free " grid bias is included in the 

receiver ; although 
anode voltages will 
generally be higher 
than when batteries 
are used, the bias 

system will be sufficiently self- compensat- 
ing to make good any discrepancies that 
are likely to occur. 

But care should be taken to see that 
nothing is done to frustrate the intentions 
of the designer with regard to the various 
currents that will flow through the bias 
resistor. In battery sets it is usual to feed 
the screening grid of an H.F. valve from 
an extra tap on the H.T. battery ; with 
an eliminator, a regulating potentiometer, 
either of the fixed or variable type, is 
generally necessary for this circuit. If the 
screening grid potentiometer be included 
in the receiver, the extra current that it 
consumes will pass through the bias re- 

Disturbing 
Free 
Bias 

sistor, and so any valves which are biased 
by the voltage drop across this resistor 
will be working under more or less incor- 
rect conditions. 

This state of affairs may be avoided by 
installing the feed potentiometer as part 
of the eliminator and not as part of the 
set. The extra current which it consumes 
will not pass through the bias resistor if 
this plan be adopted. Of course, many 
eliminators already include provision for 
critical control of screening -grid voltage, 
and so no special precautions are 
necessary. 

THE adjusting screw of a trimming 
condenser (built into a ganged tuning 

condenser) is invariably in electrical con- 
nection with the " earthy " side of the 
circuit, and, in consequence, there should 
be, theoretically, no risk of disturbing 

tuning by body - 
A capacity effects while 

Trimming these trimmers are 
Tool being adjusted. 

But occasionally it 
will be found that, in order to make the 
adjustment, the metal shank of a screw- 
driver may come into sufficiently close 
proximity with high- potential connections 
or components to introduce a change in 
the tuning of the associated circuits. In 
this way misleading effects may be en- 
countered, and it is not a had plan to 
make a special trimming tool. This 
device is nothing more than a screw- 
driver with the shortest possible Metal 
blade, and a fairly long handle of insulat- 
ing material -wood is quite good' enough 
for this purpose. 

As trimmer adjusting screws generally 
turn quite freely, it may be quite per- 
missible to avoid the use of metal 
altogether, and to make a special screw- 
driver with some such insulating material 
as a strip or rod of bakelite, paxolin, or 
ebonite. 

A simple form of insulated screwdriver, for 
adjusting trimming condensers. It is sup- 
plied with certain H.M.V. radio -gramophones. 

When dealing with circuits where ad- 
justments are exceptionally critical, it is 
perhaps worth while to take some pains 
to see that the( screw -driver blade shall 
be an exact fit in the slot of the adjust- 
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ing screw. If this is done all backlash 
is avoided, and it will be found that 
adjustments can be made more accurately, 
and certainly much more easily, . than 
when the width of the slot is considerably 
greater than the width of the blade. This 
is a point worth while remembering when 
making initial adjustments to the Station 
Finder. 

THERE must be many sets using 
manufactured coils of fhe standard 

type (tuning coil, with tapping or separate 
primary winding for aerial, and also a 
reaction winding) as the tuned -anode coil 
of an H.F. valve, reaction being applied 

from the detector 
anode circuit. 

Here, ready to 
hand, is a means of 
increasing selectivity 

coils. Instead of using the 
in the anode circuit,. connect 

A Simple 
Selectivity 

Device 

with these 
whole coil 

Fig. z. -By joining the preceding anode to 
the " aerial " terminal of a standard coil, 

selectivity is improved. 

the anode of the H.F. valve to the 
terminal marked " Aerial " of the coil (as 
in Fig. I). The method thus applied is 
identical to that universally used to 
obtain selectivity between the aerial and 
input tuning circuit. The result will be 
an enormous increase in selectivity, 
accompanied by a relatively small drop 
in signal strength. 

What happens is briefly this : The 
anode circuit impedance is reduced con- 
siderably, giving a lessened oscillatory 
p.d. across its portion of the coil. The 
tuned circuit is more or less loosely 
coupled to this coil. The fact of loose 
coupling has, however, reduced the 
damping effect of the preceding valve in 
proportion to the turns ratio. Thus the 
reduction in applied volts is to some ex- 
tent compensated for by an increase in 
current, since current in a resonant circuit 
depends on the damping present. On the 
other hand, selectivity is gained, both due 
to the reduction in damping of the tuned 
circuit and to the loose coupling. 
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READERS' 
PROBLEMS 

Reaction Circuit Connections 
THERE need be no hesitation in mounting 

a reaction condenser in the most con- 
venient operating position. Even though 
this procedure may necessitate long connect- 
ing leads, all risk of instability may be 
avoided by shielding these wires. 

Similarly, when there is any suspicion 
that instability is due to long reaction leads, 
the experiment of shielding these leads may 
be tried with confidence ; the effect of doing 
so is most unlikely to be in any way pre- 
judicial to the operation of the set. 

Fig. 1. -The use of a screened lead for the 
reaction circuit connection has no other 
effect than the addition of a small capacity 

(C) between detector anode and earth. 

This is in answer to a correspondent who 
finds that his " 2 H.F." set can be stabilised 
by disconnecting the reaction control circuit ; 

he has satisfied himself that the trouble is 
not due to the use of a reaction condenser 
with an excessively high minimum capacity. 

This correspondent goes on to ask whether 
the use of a screened lead to the reaction 
coil and condenser is likely to have any 
untoward effects ; he is particularly anxious 
to know whether the extra capacity of the 
shielded connection is likely further to 
restrict the tuning range of the receiver. 

We would certainly recommend him to 
try the effect of shielded connections. He 
can rest assured that the tuning range of the 
set will not be restricted ; in effect, the capa- 
city of a shielded lead from the detector 
anode will be additive to that already exist- 
ing between the anode of the detector valve 
and earth. In this position, a capacity in 
the neighbourhood of 0.0003 mfd. -much 
more than that of a shielded lead -is likely 
to be actually beneficial. 

The use of a shielded lead between the 
reaction coil and the " live " side of the re- 
action condenser will increase slightly the 
minimum capacity of the condenser ; this 
is most unlikely to prove an unsurmountable 
drawback. 

Erratic Volume Control 
DESCRIBING the operation of his volume 

control, a correspondent tells us that 
loudness of reproduction is increased pro- 
gressively until the potentiometer slider 
reaches a point a few degrees from the end 
of its travel. After this point there is a 
slight, but clearly perceptible, falling -off in 
volume. 

A variable -mu valve is used in the re- 
ceiver, and, according to a circuit diagram 
submitted by our querist, volume control is 
effected in a fairly conventional way by 
variation of the bias applied to this valve. 
But the usual limiting resistance has been 
omitted, with the result that when the 
potentiometer slider is at the " maximum " 
position, the grid is at zero potential, or at 
the same potential as the cathode. 

This explains the effect described, and 
we think there can be no doubt that the 
falling -off in sensitivity is due to the flow 
of grid current, which imposes a certain 
amount of damping on the input circuit. As 
a general rule, maximum sensitivity will be 
obtained when the grid of the H.F. valve is 
made just sufficiently negative to prevent 
the flow of grid current. 

" Monodial " Heater Voltage 

IN the " A.C. Monodial," current for the 
indirectly heated valves in the receiver 

unit is fed through fairly long leads from 
the power supply unit ; it is therefore a 
matter of some importance that the ohmic 
resistance of these leads should be low, and, 
accordingly, in order to prevent undue loss 
of voltage, two pairs of parallel intercon- 
necting wires were employed. The resist- 
ance of these leads is so small that the drop 
in voltage.should amount to very little more 
than a tenth of a volt., which is negligible. 

A reader tells us that he has borrowed a 
dependable A.C. voltmeter, and finds that 
the voltage existing across the heaters of his 
own " Monodial " amounts to very little 
more than 3.6 volts ; he goes on to say that 
the L.T. voltage measured directly across 
the transformer terminals is rather over 
than under 4 volts. . He asks whether this 
indicates an excessive loss of voltage. 

We are afraid that it does, and we advise 
him to lose no time in replacing the inter - 
unit L.T. leads by others of considerably 
greater cross -sectional area. 

Paralleled Transformer Windings 
IT is hardly to be advised that two or more 

of the separate L.T. windings of a power 
transformer should be connected in parallel. 
If the " sense " of the two interconnected 
windings be incorrect, they would act more 

The Wireless World 

INFORMATION BUREAU 
THE service is intended primarily for readers 

meeting with difficulties in the construc- 
tion, adjustment, operation, or maintenance of 
wireless receivers described in The Wireless 
World, or those of commercial design which from 
time to time are reviewed in the pages of The 
Wireless World. Every endeavour will be made 
to deal with queries on all wireless matters, pro- 
vided that they are of such a nature that they 
can be dealt with satisfactorily in a letter. 

Communications should be addressed to The 
Wireless World Information Bureau, Dorset 
House, Tudor Street, E.C.4, and must be accom- 
panied by a remittance of 5s, to cover the cost 
of the service. The enquirer's name and address 
should be written in block letters at the top of 
all sommunications. 

Wireless World, February 241h, 1933 

THESE columns are reserved for the publication 
of matter of general interest arising out of 

problems submitted by our readers. 
Readers requiring an individual reply to their 
technical questions by post are referred to "The 
Wireless World" Information Bureau, of which 
brief particulars, with the fee charged, are to be 

found at the ,foot of this page. 

or less as a short- circuit, and there is a 
grave risk that the transformer would be 
burnt out. 

Information on this subject is asked for 
by a reader who wishes to feed six indirectly 
heated A.C. valves from an existing trans- 
former which has one L.T. winding rated at 
4 volts 4 amps., and another at 4 volts 2¡ 
amps. His proposal is to connect all the 
heating elements of the valves across these 
two windings after they have been joined 
in parallel. 

Rather than run the risk of damaging his 
transformer, we suggest that four of the 
valves should be fed from the 4 -amp. wind- 
ing, and the remaining two from the other. 
The centre taps of both windings will, of 
course, be joined to the common earth line 
in the usual way. 

Coupling Condenser Capacity 
JUDGING from letters that have recently 

been received, there appears to be some 
uncertainty as to the precise effect of using, 
in a resistance- capacity amplifier, a coupling 
condenser of smaller capacity than is usually 
specified. The condenser in question is that 
marked C in Fig. 2. 

Fig. 2. -A resistance- coupled stage, and 
(diagram b) the equivalent circuit to show 

the effect of the coupling condenser. 

Used in this position, too small a con- 
denser will have the effect of attenuating 
proportionately the lower register in relation 
to the higher audible frequencies. 

This is easy to understand if one regards 
the coupling condenser and its associated 
grid leak (R in the diagram) as a potential 
divider connected across the source of input 
voltage -in this case the anode circuit of 
the preceding valve. The equivalent circuit, 
so far as these components are concerned, 
has been redrawn in Fig. 2 (b). Voltages 
developed across the condenser are wasted, 
and only those developed across the grid 
leak are passed on to the succeeding valve 
to do useful work. 

Nov the reactance of a condenser varies 
with frequency, and the proportion of signal 
voltage dissipated (and wasted) across the 
condenser limb of the potentiometer is much 
greater for low notes than for high ; fre- 
quency distortion is in this way introduced 
unless the condenser has a sufficiently high 
capacity in relation to the grid -leak resist- 
ance. ' 
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Practical 
HINTS AND TIpS 

AIDS TO BETTER RECEPTION 
IT is often convenient to be able to 

adjust a semi -variable condenser of the 
compression type without the need for 
delving into the interior of the set. At 
least one make of condenser (the Cyldon) 
may be mounted so that the regulating - 

screw head registers 
with a hole previously 
drilled through the 
floor or side of the 
cabinet in such a way 

that access for adjustment is obtained 
through this hole. 

Inverted 
Condensers 

A semi -variable condenser, mounted so that 
adjustments may be made externally. 

Without any very great difficulty, other 
types of condenser may be mounted so 
that adjustments may be made in this 
way, and a suggested method of mounting 
is shown in the accompanying illustration. 
Short lengths of 4 B.A. threaded rod act 
as supports to the condenser ; the hole 
through which adjustment is made should 
be just large enough to afford clearance 
for the knob, which, of course, must be 
slotted to take a screw- driver. 

IT is a fact that the great majority of 
modern receivers of the type designed 

for battery feed will work satisfactorily 
when fed with anode current from an 
eliminator. This holds good even if 
" free " grid bias is included in the 

receiver ; although 
anode voltages will 
generally be higher 
than when batteries 
are used, the bias 

system will be sufficiently self- compensat- 
ing to make good any discrepancies that 
are likely to occur. 

But care should be taken to see that 
nothing is done to frustrate the intentions 
of the designer with regard to the various 
currents that will flow through the bias 
resistor. In battery sets it is usual to feed 
the screening grid of an H.F. valve from 
an extra tap on the H.T. battery ; with 
an eliminator, a regulating potentiometer, 
either of the fixed or variable type, is 
generally necessary for this circuit. If the 
screening grid potentiometer be included 
in the receiver, the extra current that it 
consumes will pass through the bias re- 

Disturbing 
Free 
Bias 

sistor, and so any valves which are biased 
by the voltage drop across this resistor 
will be working under more or less incor- 
rect conditions. 

This state of affairs may be avoided by 
installing the feed potentiometer as part 
of the eliminator and not as part of the 
set. The extra current which it consumes 
will not pass through the bias resistor if 
this plan be adopted. Of course, many 
eliminators already include provision for 
critical control of screening -grid voltage, 
and so no special precautions are 
necessary. 

THE adjusting screw of a trimming 
condenser (built into a ganged tuning 

condenser) is invariably in electrical con- 
nection with the " earthy " side of the 
circuit, and, in consequence, there should 
be, theoretically, no risk of disturbing 

tuning by body - 
A capacity effects while 

Trimming these trimmers are 
Tool being adjusted. 

But occasionally it 
will be found that, in order to make the 
adjustment, the metal shank of a screw- 
driver may come into sufficiently close 
proximity with high- potential connections 
or components to introduce a change in 
the tuning of the associated circuits. In 
this way misleading effects may be en- 
countered, and it is not a had plan to 
make a special trimming tool. This 
device is nothing more than a screw- 
driver with the shortest possible Metal 
blade, and a fairly long handle of insulat- 
ing material -wood is quite good' enough 
for this purpose. 

As trimmer adjusting screws generally 
turn quite freely, it may be quite per- 
missible to avoid the use of metal 
altogether, and to make a special screw- 
driver with some such insulating material 
as a strip or rod of bakelite, paxolin, or 
ebonite. 

A simple form of insulated screwdriver, for 
adjusting trimming condensers. It is sup- 
plied with certain H.M.V. radio -gramophones. 

When dealing with circuits where ad- 
justments are exceptionally critical, it is 
perhaps worth while to take some pains 
to see that the screw -driver blade shall 
be an exact fit in the slot of the adjust- 

ing screw. If this is done all backlash 
is avoided, and it will be found that 
adjustments can be made more accurately, 
and certainly much more easily, . than 
when the width of the slot is considerably 
greater than the width of the blade. This 
is a point worth while remembering when 
making initial adjustments to the Station 
Finder. 

THERE must be many sets using 
manufactured coils of fhe standard 

type (tuning coil, with tapping or separate 
primary winding for aerial, and also a 
reaction winding) as the tuned -anode coil 
of an H.F. valve, reaction being applied 

from the detector 
anode circuit. 

Here, ready to 
hand, is a means of 
increasing selectivity 

with these coils. Instead of using the 
whole coil in the anode circuit,. connect 

A Simple 
Selectivity 

Device 

Fig. I.-By joining the preceding anode to 
the " aerial " terminal of a standard coil, 

selectivity is improved. 

the anode of the H.F. valve to the 
terminal marked " Aerial " of the coil (as 
in Fig. 1). The method thus applied is 
identical to that universally used to 
obtain selectivity between the aerial and 
input tuning circuit. The result will be 
an enormous increase in selectivity, 
accompanied by a relatively small drop 
in signal strength. 

What happens is briefly this : The 
anode circuit impedance is reduced con- 
siderably, giving a lessened oscillatory 
p.d. across its portion of the coil. The 
tuned circuit is more or less loosely 
coupled to this coil. The fact of loose 
coupling has, however, reduced the 
damping effect of the preceding valve in 
proportion to the turns ratio. Thus the 
reduction in applied volts is to some ex- 
tent compensated for by an increase in 
current, since current in a resonant circuit 
depends on the damping present. On the 
other hand, selectivity is gained, both due 
to the reduction in damping of the tuned 
circuit and to the loose coupling, . 
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Q.P.P. with Triodes 
Further Battery- economy Circuits 

NOW that the great benefits con- 
ferred by quiescent push -pull 
are becoming appreciated, there 
must be many constructors who 

contemplate building ä Q.P.P. receiver, 
or who propose to modify the output stage 
of their existing battery set. The desire 
to share with the mains user the un- 
doubted advantages of a moving -coil loud 
speaker is natural enough, as is also the 
demand for more and more undistorted 
energy from the output stage. 

True, the valve manufacturers not long 
ago gave us an excellent series of two -volt 
power valves capable of handling a few 
hundred milliwatts, but until the advent 
of Q.P.P., a wide gulf has separated mains 
output from that given by the battery set. 

Q.P.P. and Mains Sets 

Many queries have arisen as a result 
of the publication in this journal of the 
theory' and practice of pentodes in 
Q.P.P., and it is proposed to deal with a 
few of them. First, it is asked whether 
automatic grid bias can be arranged ; the 
answer is in the negative, because a fixed 
bias point for each valve is essential, and 
as the mean anode current during modula- 
tion varies between wide limits, large 
changes in grid potential would take 
place. Can Q.P.P. output be included in 
a set with which an H.T. eliminator is 
used? The answer must be in most cases 
" No," because the H.T. volts delivered 
by the eliminator vary in sympathy with 
the current taken, and a steady anode 
voltage -a desirable condition -would be 

' See " Outstanding Battery Set Develop- 
ment," January 6th, 1933. 

' " The Quiescent Push -pull Two," January 
zoth, 1933. 

By 

W. I. G. PAGE, B.Sc. 

( 
denied to the valves. In eliminators where 
the regulation is especially good it would 
be worth a trial. 

Can Q.P.P. find application in a mains 
set? The answer to this is governed by 
the answers to the two previous questions. 
It would be possible only with battery bias 
or with a small separate rectifier for grid 
potential and an H.T. supply system such 
as a mercury rectifier, with which regula- 
tion can be beyond reproach. There are 
two other important questions, but happily 
the answers are less gloomy. Can match- 
ing of valves in Q.P.P. be dispensed with? 
Are triodes in Q.P.P. satisfactory ? The 
rest of the article will be devoted to dis- 
cussing these problems. 

Considerable research has been carried 
out by the General Electric Co. into the 
possibility of using triodes in Q.P.P., and 
the writer is indebted to this company for 
certain data in respect of these valves 
which is given later. Any Q.P.P. system 
benefits if matched valves are employed, 
and the circuit of the " Quiescent Push - 
pull Two " receiver recently described 
probably represents the most efficient 
arrangement, but unless the very utmost 

Wireless World, February 24th, 1933. 
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Fig. x.-The detector -L.F. portion of a receiver with two P2 valves in Q.P.P. In this case an 
intermediate L.F. stage is necessary and the intervalve transformer ratio should be about 

4 or 5 to I. 

UP to the present 
the principles of 

quiescent push -pull 
have been applied to pentode valves, 
and outputs of over one watt have 
been obtained for an exceedingly 
small H.T. battery consumption. 
Where, however, the major considera- 
tion is valve cost rather than power 
output, triodes in Q.P.P. will pro- 
bably find wide application, especially 
as matching is not essential and 
moving -iron speakers can be used 

satisfactorily. 

is to be squeezed out of each valve, liber- 
ties can be taken. In fact, it is found that 
with triodes and the smaller pentodes, 
valves bought at random and representing 
the extremes of manufacturing tolerances 
may be pressed into ser rice with the know- 
ledge that the results will be entirely satis-. 
factory, and a milliammeter, although 
most helpful, is not essential. 

Experiments with Two Receivers 

Two receivers have been constructed, 
one with two Osram L.P.2 valves in 
Q.P.P., and the other with two P.2 valves. 
From the results obtained it can be stated 
with confidence that the volume and 
quality of reproduction will satisfy the 
most critical. Unmatched triodes are 
essentially for use where the major con- 
sideration of valve cost outweighs- power 
output. In a room measuring, say, z5ft.. 
by z5ft., a watt of speech energy is un- 
necessary, and 350 to 400 milliwatts pro- 
vides good entertainment. The two L.P.2 
valves at 150 volts H.T. will give this out- 
put for the ridiculously small consumption 
of i mA. standing current per valve. The 
detector will feed the output stage without 
an intermediate valve, use being made of 
one of the high -ratio intervalve trans- 
formers developed for Q.P.P. Although 
the best results will be obtained with a 
moving -coil speaker, the use of a moving - 
iron instrument is not ruled out. 

The load per valve is 5,000 ohms, so 
that the output transformer ratio is almost 
the same as that for two Pen.22oA valves, 
for which so many speakers and output 
devices are already available. There is a 
very slight tendency for high notes to be 
accentuated, but this is cured by the 
ordinary compensator circuit consisting of 
an 0.005 mfd. condenser and a 20,000 -ohm 
resistance in series, the whole being 
shunted across the output transformer 
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Q.P.P. with Triodes - 
primary. The 150,000 -ohm anti -parasitic 
resistance in the common bias lead must 
be retained and a potentiometer across th& 

7,YteIlezo WoQllcl 

details of the set will be unnecessary,, but 
emphasis should be laid on the tremendous 
saving in H.T. current effected by the 
Q.P.P. stage. It would require over 40 

TABLE A. 
QUIESCENT PUSH -PULL DATA. 

a ÿ 
- p 

á 
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>a dai 

ti;aÑp 
°c781?-1 
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ó a 
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4tt 

Pi 

á' 
m L' :I' r.: 

.g $ ç F 

S é 
m 

$ 

HxV 

Output Transformer (or Choke) Step-down Ratio for 
Speaker oI following Impedance (Ohms) :- 

2' 3 5 10 15 2,000 

200 Tl 110 6 2.0 3.5 100 ..82 64 44 36 3.0 
300 TI 130 71 - 2.0 3.5 100 82 64 44 36 3.0 
400 T1 150 9 2.0 4.0 100 82 64 44 36 3.0 
500 T2 120 18 3.0 5.0 70 53 ' 45 32 26 2.5 

P1 110 6 3.0 5.5 100 100 80 56 46 4.0 
800 T2 150 21 4.0 - 7.0 70 58 45 32 26 2.5 

Pl 130 71 3.5 6.0 - 100 92 72 51 42 3J6 
1,000 P1 150 9 4.5 7.5 100 90 70 49 40 3.5 

P2 110 131 4.0 6.0 95 77 
_ 

60 42 35 3.0 
1,300 P2 120 15 4.5 6.5 95 77 60 42 35 3.0 
2,000 P2 150 21 5.0 8.0 92 75 58 41 31 2.9 

* Includes total auxiliary grid current in the case of pentodes. The column for the 2 000 ohms speaker impedance 
refers to a moving -iron instrument of that value or to a moving -coil speaker with a built -in matching transformer 
giving the same value. 

grid battery (9 to 14 volts in this case) is 
a refinement which is well worth while. 

In all cases where a meter is not em- 
bodied in the set it is as well to move the 
bias potentiometer slider to a position of 
over -bias, thus giving serious distortion, 
and then to reduce the negative grid poten- 
tial slowly until distortion on loud pas- 
sages is absent. This will automatically 
give the correct quiescent or standing 
current, and the valves will be working 
under optimum conditions. It will be un- 
necessary in the circumstances to have an 
H.T. battery tapped at intervals of I 
volts at the positive end. 

The circuit diagram showing the detec- 
tor -L.F. portion of the set with two un- 
matched Osram P.2 valves (triodes) in 
Q.P.P. is given in Fig. 1, and as the grid 
swing of the output system in this case 
is about 21 volts the detector must be fol- 
lowed by an intermediate low -gain resist- 
ance- coupled stage. Fortunately, this is 
an economical addition, incurring about 
Its. in cost of materials and augmenting 
the anode current by only 1 mA. The 
output from the set amounts to about 800 
milliwatts, which represents ample 
volume for a room measuring about 14ít. 
by 25ft., and again the quality of repro- 
duction is very pleasing. 

As all values are given in Fig. r, further 
TABLE B. 

KEY TO VALVE TYPES. 

Cossor .. .. 
Osram and Marconi 
Mazda . . . 

Mullard .. 

T.1. 
.. 220 PA 
.. LP2 
.. P.220 
.. PM2A 

T.2. 
Osram and Marconi .. 
Mazda . 

Mullard .. 

.. P2 
. P.220A 

PM.202 

P.1. 
Cossor . . 
Osram and Marconi .. 
Mazda . 

Mullard .. 

220 HPT 
PT2 
Pen. 220 

.. PM22A 

P.2. 
Cossor .. 

Mazda .. 
Mullard .. 

.. 220PT 

.. Pen. 220A 
PM22 

mA. from the H.T. source if two P.2 
valves were used in ordinary push -pull to 
give the same output. Actually, in the 
set under discussion, the standard current 
per valve is 2 mA, and the working current 
-which is the deciding factor in choosing 
the capacity of the H.T. battery -only 
7 mA. total for the two 
valves. 

To facilitate the choice of 
a suitable valve for a given 
output, Table A has been 
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The reader may be somewhat surprised 
at the low average H.T. consumption, but 
when it is realised that appreciable current 
is taken only when a signal is being - ie- 
ceived, the reason will be clearer, especi- 
ally if the composition of a typical five - 
hour broadcast programme be examined. 
The following is part of a continuous 
evening's programme during which 
Q.P.P. current measurements were made.3 
Speech and intervals account for 125 
minutes, during which little current is used. 

Minutes. 
News and Talks .. .. .. So 
Pianoforte .. .. .. zo 
Talks with musical illustrations 
Orchestral concert .. .. 

Dance 
95 

ance music .. .. .. 60 
Intervals .. 15 , 

300=-5 hours 
The remaining columns of Table A are 

devoted to the step -down ratio which must 
be used in the output transformer with 
speakers of different impedance. With 
2 -ohm speech coils, 
which are popular 

Valves suitable for 
Q.P.P. output. From 
left to right : Cossor 
220PA, Mullard 
PM2A, Osram P2, 
Mazda Pen. 220A and 

Osram PTz. 

compiled, which includes the majority of 
British battery valves which can satisfac- 
torily be used in Q.P.P. Ti and T2 repre- 
sent triodes and Pi and P2 pentodes, the 
key to the types of different makes being 
given in Table B. 

The H.T. battery should have an initial 
potential of about Io volts higher than 
the figure given in the third column, so 
that it will settle down after short use to 
the required value. If the bias necessary 
(4th column) is above `about 15 an inter- 
mediate R.C.C. stage will be required be- 
fore the output valves, and it can well 
conform to the circuit of Fig. 1. The total 
quiescent current is given in the next 
column, and includes in the case of pen- 
todes the two auxiliary grid currents. It 
is interesting to note that the average 
working current seldornb.reaches twice the 
value of the quiescent current, although 
peak currents on deep modulation may 
reach five times this value. 

to -day, the theoretical 
ratio in a few instances 

. 

is more than roo to 1, but as 
such transformers are not 
made no ratio exceeding this 
value is shown. To ex- 
emplify the use of the 
tables, let us suppose that 
an output of 40o milliwatts 
is required from a moving - 
coil loud speaker of 10 -ohms 

impedance (we will assume that the built - 
in transformer -if the speaker has one -is 
disconnected). A valve of Class Ti would 
be chosen, the H.T. voltage must be 
initially about 16o, the bias 9 volts, and no 
intermediate L.F. stage is necessary. The 
transformer ratio should be 44 to i -the 
nearest standard ratio of 42 to 1 being 
quite satisfactory. With a moving -iron 
speaker of high resistance (say 2,000 ohms) 
the ratio would have to be 3 to I. 

Fortunately the ear does not notice slight 
mismatching of the output stage, and 
where ratios between, say, 68 or 82 to r 
are indicated, a transformer of 75 to I 
would be perfectly satisfactory. Many out- 
put devices with ratios between 1 to 1 and 
loo to I were reviewed in an article entitled 
" More About the Quiescent Push -pull 
Two," and there should be little difficulty 
in selecting suitable components. 

Data supplied by the General Electric Co., 
Ltd. 

www.americanradiohistory.com

www.americanradiohistory.com


I 5,1 Wireless World, February 24th, 1933 

NEWS of the WEEK 
Bravo, Barrow ! 

IN response to complaints the 
Barrow (Leice'ster) Rural Coun- 

cil is equipping the local pumping 
station with apparatus to prevent 
interference with radio reception. 

How the Money Goes 
POST Office accounts for 1931 -32 

show that cash receipts from 
wireless licences amounted to 
£2,295,060, of which £1,225,709 
was paid to the B.B.C. 

Bredow off to Spain 
SPAIN now has the Opportunity 

to become one of the leading 
European nations in broadcasting 
affairs. We learn that Dr. Hans 
Bredow, the founder and late Com- 
missioner of German broadcasting, 
is proceeding to Spain to reorganise 
the broadcasting service. 

Better German 
Broadcasting 

THAT German broadcasting has 
taken an encduraging turn to- 

wards greater prosperity is indi- 
cated by the licence figures just 
published, which show that the 
number of listeners increased by 
120,000 during January. It is 
believed that the broadcasting of 
political speeches and improved 
programmes are the responsible 
factors. 

At the moment German broad- 
casting is under the control of the 
Secretary of State, the Commis- 
sioners both having resigned. 

Sir Robert Donald 

- 

SIR ROBERT DONALD, who J died last week at the age of 
seventy -two, will be remembered 
for his work in connection with the 
Imperial Wireless Telegraphy 
Committee of 1924, of which he 
was chairman. He was a keen 
advocate of Empire broadcasting. 

America in Berlin 
EMBOLDF_NED by reports in 

The Winless World of good 
reception of American stations in 
London, a Berlin correspondent 
carried out nocturnal tests with 
interesting results. " Tests were 
carried out on two consecutive 
nights," he writes, " reception 
being good from 2 to 3 a.m., 
C.E.T. A superhet was no good as 
it had no high- frequency amplifica- 
tion ahead of the first detector. A 
straight H.F.- det. -L.F. did the 
trick, using reaction. Static was 
pretty bad, but I roped in three 
stations at good strength and 
many more which were unintelli- 
gible. I live in the centre of the 
town, and on the second floor of 
a five -story building. I was using 
a small indoor aerial. 

Stabilising H.F. Amplifiers 
'i`HREE research workers, Mr. 
1 W. Ure, B.Sc., Mr. E. J. 

Grainger, M.Sc., and Mr. H. R. 
Cantelo, M.Sc., are responsible 
for a paper to be read before the 
Wireless Section of the Institution 
of Electrical Engineers on Wednes- 
day next, March Ist. The paper 
will deal with " the Balancing and 
Stabilising of High Frequency 
Amplifiers, with special reference 
to Power Amplifiers for Radio 
Transmitters." 

Current Events in Brief Review 
Congratulating the 

. President 
AMONG the first congratulatory 

messages destined to be re- 
ceived by Franklin D. Roosevelt 
after his Jinauguration as President 
on March 4th will be despatches 
transmitted via amateur radio 
from the Governors of the forty - 
eight States and the territorial 
possessions. Arrangements now 
being worked out by the Ameri- 
can Radio Relay League, ill co- 
operation with the Washington 

CAR RADIO 
ON THE 

CONTINENT. 
The new Tele- 
funken car set 
displayed at the 
Berlin Inter- 
national Auto- 
mobile Show is a 
6 -valve superhet 
accommodat ed 
under the 
driver's seat and 
controlled from 
the dashboard. 
The loud speaker 
is housed in a 
canvas cover in 
the rear ' com- 

partment. 

New U.S. Network ? 

PLANS for a new American 
broadcast network, to supple- 

ment those of the National Broad- 
casting Company and the Colum- 
bia System are stated to have 
reached an advanced stage. 
According to our Washington 
correspondent the organiser of the 
new undertaking is Mr. Ed. Wynn, 
who skyrocketed to radio fame as 
a radio- impressario with the Amal- 
gamated Broadcasting System, 
luc., of New York, formed to pro- 

Radio Club, provide for sending 
the gubernatorial congratulations 
via " ham " radio stations. 

French Radio Difficulties 
THE rapid changes in French 

Governments leave radio legis- 
lation in a parlous state. Our 
Paris correspondent, remarking 
that M. Laurent -Eynac is back 
again as Postmaster -General and 
Grand Master of the Wireless 
Waves, says bitterly : " If he goes 
out of office before this paragraph 
reaches you he may probably be in 
again before it is printed." 

vide a new range of programme 
material for the existing net- 
works. 

Certain " Detroit millionaires," 
stated to be at the back of the 
enterprise, are described as being 
" very close to the Ford Motor 
Co., Burroughs Adding Machine 
Co., Briggs Body Co., Itielvinator 
Co., and Frederick Stearns Co., all 
of whom have expressed them- 
selves as being ready to go on the 
air when the network functions 

r el p o 
Since the formation of NBC in 

1926 and of CBS the following 
year, a number of attempts have 
been made to create new net - 
works, but all of them either 
failed to develop or faded from 
the picture after getting started 
because they were unable to 
stand the financial strain or meet 
competition. Various small re- 
gional chains have been created.. 

Successful Television 
HOW to obtain successful recep- 

tion of 'television images will 
be the main theme of a lecture en- 
titled " Some Aspects of Television 
Reception," to be delivered before 
the Television Society by Mr. 
T. H. Bridgewater, Grad. LE.E., 
at University College, Gower 
Street, London, W.C.r, at 7.o 
p.m. on Wednesday, March 8th. 
Cards of invitation can be obtained 
on application to Mr. J. J. Denton, 
A.M.I.E.E., 25, Lisburne Road, 
Hampstead, N.W.3. 

A Simple Request 
SMALL BOY: Father says please 

can you lend us your wireless 
set this evening? 

Neighbour: With pleasure! Are 
you giving a party? 
4S.B.: No, we want to sleep. 

Radio Service on Wheels 
MESSRS. E. K. COLE, LTD., 

the radio manufacturers, 
have organised a body of specially 
trained engineers, provided with 
fully equipped motor cars, who 
will tour the country so that 
owners of ERGO instruments can 
command service at a moment's 
notice. A postcard to the makers, 
a few formalities, and an expert is 
on the set owner's doorstep. 

Each engineers' squad, who will 
travel in a green and gold car, is 
provided with enough spare parts 
to make a number of complete 
wireless sets. 

Choosing an Announcer 
'THREE hundred applicants - 

1 five of them women -com- 
peted for the post of announcer at 
Radio- Vitus, Paris. Among those 
applying was a winner of the 
French Prix de Rome (archi- 
tecture), several doctors of laws, 
and more than one licentiate of 
literature. No fewer than 270 
competitors were eliminated in the 
" first round." A third test 
whittled down the remainder to a 
dozen, from which a special jury, 
will choose six to stand public 
examination at the microphone. 

The final decision is to be 
arrived at by listeners' vote. 

The Four Millionth 
MISS GRACIE FIELDS re- 

ceived telegrams of congratu- 
lation from all corners of the globe 
on Tuesday of last week, when the 
celebrated comedienne personally 
pressed her four millionth record 
at the " His Master's Voice " fac- 
tories, Hayes, Middlesex. The 
production of Gracie Fields' re- 
cords alone has given employ- 
ment to over 120 people for 41l 

years. 
If the recording track of her 

voice were unfolded it would reach 
over 800,000 miles, and statisti- 
cians further declare that, if all the 
records were played consecutively,: 
it would take twenty -eight years: 

Luxembourg 
'MEWS concerning the Luxem- 

bourg zoo- kilowatt station' is 
remarkably sparse, but, if reports 
via America are to be believed, 
the new transmitter will soon pro- 
duce a real " shake -up " in the 
European ether. 

" A typical bit of America," 
enthuses a Washington writer. 

will be transplanted to the Old 
World when this first ' inter- 
national radio station ' soon 
begins operation." 

A report just received by the 
U.S. Department of Commerce 
from its Attaché at the Hague 
states that " commercial interests 
under the auspices of a Franco - 
German combine, plan to use the 
station.from t a.m. to z p.m. daily 
as an adverLising outlet, operat- 
ing on the long wave length of 
252 kilocycles. 

www.americanradiohistory.com

www.americanradiohistory.com


Wireless World, February 241h, 1933. 

Mutual Induction 

MUTUAL induction is an electro- 
magnetic property of two . cir- 
cuits so situated with respect to 
each other that a current in one 

sets up a magnetic field which is linked 
with both, that is to say, a property of 
two circuits which are magnetically 
coupled together. It is a fundamental 
principle that when the magnetic flux 
linked with a circuit is changing, an elec- 
tromotive force 'is induced in the circuit, 
its magnitude being proportional to the 
rate of change. When the magnetic flux 
linked with a circuit is produced by a cur- 
rent in the circuit itself, then, if the cur- 
rent is varied, the flux will vary also and 
an E.M.F. is induced in the circuit pro - 
portional to the rate of change of current. 
This property of a single circuit is called 
self -induction. If, however, there are two 
circuits magnetically coupled together, as 
explained above, a variation of current in 
the one will cause a variation of the mag- 
netic flux threading through the turns of 
the other and an E.M.F. proportional to 
the rate of change of current in the first 
will cause an E.M.F. to be generated in the 
other. This property is referred to as 
mutual induction. 

A Definition 

The first circuit, in which the current is 
varied, is called the primary, and the 
second, in which the induced E.M.F. is 
considered, is called the secondary circuit. 
'As in the case of self -induction, the prac- 
tical unit in which mutual induction is ex- 
pressed numerically is the henry. The 
mutual inductance, or coefficient of 
mutual induction, between two circuits is 
said to be one henry if one volt is induced 
in the secondary circuit when the current 
in the primary is changing at the rate of 
one ampere per second. The mutual in- 
ductance in henrys is usually denoted by 
the symbol M and the induced E.M.F. in 
volts in one circuit is equal to the product 
of M and the rate of change of current in 
amperes per second in the other. The 
mutual inductance M is the same which- 

The Theory of Coil Coupling 
Explained 

By S. O. PEARSON, B.Sc., A.M.I.E.E. 

WIYY 

TIIO UT a know- 
ledge of ledge of the funda- 

mental principles of mutual 
induction it is difficult to 
understand the theory of 
coil coupling. Mutual in- 
duction can be defined as 
that electro- magnetic pro- 
perty of two circuits (or 
two parts of a single circuit) 
by virtue of which a 

changing current in one causes an 
electromotive force to be induced in 

the other. 

ever of the two circuits is taken as the 
primary. 

Degree of Coupling 

As an example, consider two coils whose 
self- inductances are Li and L2 henrys re- 
spectively placed in close proximity to 
each other as shown in Fig. Z. When a 
current is passed through Li a magnetic 
field is established and some of the mag- 
netic loops are linked with the second" coil 
L2. Let M be the mutual inductance in 
henrys between the coils. Now if the 
current in Li is 
varied by changing 
the value of the 
resistance R, the 
flux linked with L2 
will be varied in 
proportion, and an 
E.M.F. will be in- 
duced in L2 ; the 
value of this secon- 
dary induced 
E.M.F. is equal to 
Mx (rate of change 
of primary cur- 
rent). The degree 
of magnetic coup- 
ling obviously de- 
pends on the proximity and relative posi- 
tions of the two coils and is expressed 
numerically as the ratio of the mutual 
inductance to the square root of the pro- 
duct of the individual self- inductances. 
This is called the coefficient of coupling, 

and is given by k= M 
./LIL2 

a number 

which cannot exceed unity, and which in 
practice never reaches unity. Coils are 
said to be tightly coupled when they are 
brought close together to give a relatively 
high value of M and k, and vice versa. 
The tightest coupling is obtained when 
the two coils are wound on the same 
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former with the wires wound on side by 
side, but even in this case the coefficient 
of coupling is less than unity. The co- 
efficient of coupling would be unity, or 
Zoo per cent., if the whole of the magnetic 
flux produced by a current in one of the 
windings were completely linked with 
both windings, a condition which cannot 
be fully realised in practice, even when 
the coils are wound on an iron core. 

Transformer Principle Based on 
Mutual Induction 

The A.C. transformer represents the 
commonest example of the practical use of 
mutual induction. A transformer consists 
essentially of two coils magnetically 
coupled together, their relative positions 
being fixed. In the case of low- frequency 
and power transformers, the primary and 
secondary windings are wound on a corn - 
mon iron core, so that the coefficient of 
coupling approaches Zoo per cent., but for 
H.F. transformers the windings are 
usually carried on a non -magnetic former 
' and are said to be "air- cored." 

When an alternating current is sent 
through the primary winding of a trans- 
former it sets up, an alternating magnetic 

. flux which, acting on the secondary 
winding, generates an alternating E.M.F. 

in the latter. The 
value of this 
E.M.P. can be 
found in terms of 
the mutual induc- 
tance, the fre- 
quency and the 
primary current, in 
the same way that 
the induced E.M.F. 
of self - induction 
can be found for a 
single coil. For in- 
stance, when an 
alternating current 
of I amperes is 
passed through a 

coil of inductance L henrys, the induced 
or back E.M.F. set up is equal to the 
product of this current and the reactance 
of the coil, namely, I x 27f L volts, where 
f is the frequency and r, = 3.1416. In the 
same way, if M is the mutual inductance 
in henrys between the two windings and 
Ir is the primary current, the induced 
E.M.F. in the secondary winding, with 
the latter on open circuit, is Ir x 271M 
volts. 

In the case of an iron -cored transformer, 
where practically every line or loop of 
magnetic flux is completely linked with 
every turn of both windings, it is obvious 

Fig. x.- Magnetically coupled coils. 
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Mutual Induction - 
that, when the flux is alternating, the 
same E.M.F. will be generated in each and 
every turn of both windings, and from 
this it follows that the total E.M.F. in 
each winding will be directly proportional 
to the number of turns comprising each. 
So if Ni and N2 are the numbers of turns 
in the primary and secondary windings 
respectively, and if a voltage Er is applied 

to the ends of the 
primary winding, 
the secondary volt- 
age is given by the 
simple relationship 

N2 
E2 =Er X-. 

11 12 

Fig. 2. - Circuit 
diagram of a trans- 
former with t h e 
secondary loaded. 

Secondary 
Winding Loaded 

When a load im- 
pedance Z of some form is connected 
across the secondary terminals of a trans- 
former, as in Fig. 2, a current flows in 
the secondary winding, and this in turn 
reacts back on to the primary winding 

ON THE SPOT 
VISITS TO FOREIGN BROADCAST 

STATIONS 

VI. -Radio Berlin No. 1 (Witzleben), 
716 kc., 419 m., 1.5kW. 

ALL Europe has heard of the great " Ha us 
des Rundfunks " in Berlin. No fewer 

than three broadcasting organisations have 
their offices here, and two have studios. 
There is the Reichs -Rundfunk -Gesellschaft, 
which holds shares in all the other German 
regional companies, except the Bavarian ; 

there is also the Funk -Stunde A -G. Berlin, 
controlling the local broadcasting, and the 

Photo by courtesy of R.R.G., Bertin 

The Witzleben aerial, supported at one end 
by the famous Radio Tower. 

Mffelleoo Would 

through the medium of the mutual induc- 
tion. And so the current taken by the 
primary winding will depend, not only on 
the impedance of the primary -winding 
itself, but also on the amount of current 
flowing in the secondary, although there 
is no direct electrical connection between 
the windings. The extra current taken 
bÿ the primary winding of a transformer 
when a current is allowed to flow in the 
secondary is exactly proportional to the 
secondary current, and these two currents 
have equal and opposite magnetic effects 
on the core, the extra primary ampere - 
turns just opposing the secondary ampere- 
turns, so that, apart from the initial mag- 
netising current, IINr =12N2, or Ir = 

I2ÑÏ. This is just the reverse compared 

with the relationship for the E.M.F.s. So 
a transformer which steps the voltage up 
in a given ratio will step the current down 
in the same ratio, and vice versa. Con- 
sequently, the product of primary amps 
and volts is approximately equal to the 
product of secondary amps and volts for 
an ordinary iron -cored transformer, but 

An unusual view of the short wave aerial 
at Königswusterhausen. 

Dent -chlandsender Company, responsible for 
the e d ucational transmissions of Königs- 
wust crhausen. 

My theme is the Funk -Stunde, which 
operates Radio Berlin (Witzleben). The pro- 
grammes to some extent reflect the trend of 
the times ; economy is the watchword, for 
since April last two hundred thousand fewer 
listeners have paid licence fees. Even the cost 
of an O.B. line is a consideration, but the 
programme director continues very creditably 
with the limited resources at his disposal. 
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these conditions do not hold for H.F. 
transformers where the coupling coefficient 
is considerably less than unity. 

BOOKS RECEIVED 
The Principles of Electromagnetism, by G. 13. 

Moullin. -A text -book for advanced students; 
comprising the elements of magnetism, the 
second law of Electrodynamics. Iron in a mag- 
netic field. Equations and Special Problems. 
Pp. 279 + viii, with 152 diagrams and illustra- 
tions. Published by the Oxford University 
Press, London. Price 17s. od. 

Casque's Sketch Book, by S. C. H. Davis, 
the well -known racing motorist, who gives us 
in a collection of drawings an idea of racing as 
it might be and as, so often, it really is. Pp. 
6o. Published by Iliffe and Sons Ltd. Price 
2S. 

A Technical Description of Broadcasting 
House. Outlining some of the problems en- 
countered in the design and construction of the 
building and the plant installed therein, with 
a general account and description of the archi- 
tectural features, the acoustic treatment of the 
studios, power supply, studio and control room 
equipment, etc. Pp. to5+xii., with 72 illus- 
trations, plans, and diagrams, and five plates. 
Published by the British Broadcasting Corpora- 
tion. Price 55. 

It is half an hour's journey on the under- 
ground from the centre of the city to 
Berlin's "Broadcasting House." The Witz- . 

leben transmitter is quite near to the studio, 
standing in the grounds of the radio exhibi- 
tion. Strangely enough, although the Funk - 
Stunde is really a local concern, serving only 
the Berlin area, the organisation savours 
much more of red tape than does the Reichs 
Rundfunk -Gesellschaft, covering almost the 
whole of Germany ! Until recently Funk - 
Stunde lacked the personal note, but hap- 
pily the new director of programmes, al- 
though a busy man, can always spare the 
time to see an interested visitor. 

The personal touch means much in broad- 
casting ; in fact, it can in large measure 
atone for lack of funds. Under the new 
régime Berlin looks for an enlarged -clientele 
in the near future. 

WANDERING WAVE. 

Part of the entrance hall of Berlin's 
"Broadcasting House." 
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Nerv Automatic Bias Schemé 
Self -bias for the Battery Variable -mu Valve 

By E. G. BOWEN, M.Sc. 

T has now become usual to provide 
automatic bias for battery sets, and, 
as a natural corollary, controllable 
bias for a variable -mu H.F. stage is 

obtained in the same way. A method 
which has been described several times in 
this journal is illustrated in Fig. r. A 
potentiometer is shunted across the main 
bias resistor and the H.F. grid circuit is 
returned to the slider of this potentiometer. 
In this way any desired proportion of the 
total bias voltage provided may be applied 
for purposes of controlling sensitivity. 

This arrangement works satisfactorily in 
practice, but is open to criticism on the 
grounds that the H.F. valve may require 
a higher bias than the output valve, and 
that as the bias of the variable -mu is 
changed, so also is the total anode current. 
This has the effect of changing slightly the 
bias voltage on the output valve, which 
should, of course, remain constant. 

By a simple rearrangement of the bias- 
ing resistances the deficiencies of the 
original circuit may be eliminated. The 
modified circuit is shown in Fig. 2, and the 
resistances have been chosen for a typical 
three -valve receiver. 

Now, when maximum bias is applied to 
the variable -mu valve, the potentiometer 
slider is at A, the total anode current is, 
say, 9 mA., and the biasing resistance in 
circuit just 666 ohms . (the fixed resistance 
of 2,000 ohms being shorted out) -giving 
a negative bias of 9 

x 666 
volts on both I,000 

output and high -frequency valves. When 
zero bias is applied to the first valve the 
potentiometer slider is at B, the total anode 

E 

o 
M IN. MAX. 

POSITION OF 
POTENTIOMETER 

Fig. r. -A simple 
circuit giving vari- 
able automatic bias 
for a variable -mu 
valve. The curve 
shows that there is, 
in theory, a fall of 
negative bias on the 
output valve as the 
bias on the high - 
frequency valve in- 
creases. In practice 
the change of biás 
on the output valve 
is often very small. 

current is, say, Iz mA , and the bias re- 

sistance is 
666 x 2,000_500 ohms- giving 666+ 2,000 

again a bias of 
12 x 50 ° 

volts on the I,oòo 
output valve. Using this circuit, the grid 
bias on the output valve remains constant 
at 6 volts, and the bias on the high -fre- 
quency valve may be varied over the full 

range o to 6 volts, as shown graphically 
in Fig. 2. 

A variable resistance of 666 ohms is not 
a standard product, but any two resist- 
ances, one fixed and one variable; when 
arranged in parallel and equivalent to a 
single variable resistance of 666 ohms will 
do. The final circuit is shown in Fig. 3. 

THERE. is a definite tendency 
among constructors of battery sets 

to follow mains practice and provide 
automatic bias for both H.F. 
and L.F. valves. A new TPI 

bias scheme is described in 
this article which. overcomes 
the difficulties hitherto asso- 
ciated with 
battery variable - 
mu valves. 

IO X I,000 
7 

veniently be made up of a 2,000 ohm 
potentiometer AB with a resistance of 
5,000 ohms in parallel. This, in turn, 
should be split into resistances of 2,000 
and 3,000 ohms as shown, giving a tap- 
ping point from which the fixed bias of 4 
volts negative is led off to the output valve. 

When the potentiometer slider is at B 
minimum bias is applied to the high -fre- 
quency valve, a total anode current of 
Ií) mA. flows and the total biasing resist- 

ance is I'43° x 3,000 
ohms, across 

1,430 +3,000 
which practically a full ro volts is 
developed. The result is shown 

graphically in Fig. 
4, and it will be 
seen that the bias 
on the high -fre- 
quency valve may, 
be varied over a 
range of ro volts, 
while the output 
valve receives a 
negative bias which 
remains practically, 
constant at 4 volts: 

This curve is 
perhaps the ideal 
for a battery re- 
ceiver employing a 
variable -mu valve. 
The bias on the out- 
put valve remains 
fixed, and the bias 

on the first valve may be varied at will 
X. 

from zero to a negative potential 
greater than that applied to the output 
valve. Although no decoupling resis- 

tances and condensers are shown in the 
diagrams given above, in practice they 

'should always be included to prevent un- 

1,430 ohms, which may con- 

H.T. 

L.T. 

OUTPUT VALVE 

It is quite simple 
and cheap to con- 
struct and has very , 
definite advan- , 
tages over that of 
Fig. I. 

With, the im- 
provement in the 
efficien cy o f 
output valves 
there has been a 
gradual decrease in 
the amount of biás 
applied to them. A modern small pentode 
may need only from 3 to 4.5 volts nega- 
tive bias so that cases will arise in which 
it is necessary to apply a greater bias to the 
high -frequency valve than to the output 
valve. 

Consider a receiver whose total anode 
current may vary from 7 to ro mA. and 
whose output valve requires a- bias, of - 4 
volts. If a maximum negative bias of- Io 
volts is required on the high- frequency 
valve the circuit shown in Fig. 4 may be 
used. 

A potential of ro volts must be main - 
tamed between A and B, so* that when the 
slider of the potentiometer is at A maxi- 
mum bias is applied to the variable -mu 
valve and the total anode current of 7 mA. 
flows. This requires a bias resistance of 

o 
MIN. ' M 

POSITION OF 
POTENTIOMETER 

Fig. 3. -The final form of Fig. 2, using 
resistances of standard value. 

A 

Fig. 2. -A modified 
scheme which keeps 
constant the bias on 
the output valve. 
Although not shown 
here, in an actual 
receiver decoupling 
resistances and con- 
densers should be 
included in each 

bias lead. 

Fig. 4. -A further 
refinement giving a 
fixed bias for the 
output valve and a 
maximum bias for 
t h e variable - mu 
valve which is 
greater than that on 

the output valve. 

UUTPU1 
VALVE 

MIN. 
POSITION OF 

POTENTIOMETER 

-2á 
o 

oz 
MAX. 

desirable cou-pling between the stages: 
As tar as possible the conditions chosen 

for these examples are those likely, to. be 
met within practice. But the values of 
the resistances given above can easily be 
modified to suit practically any combina- 
tion of valves in a battery receiver, even 
if two variable -mu types are used. 
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N the Lotus " 2 -H.F." model we have 
an example of a type of set which 
competes quite successfully with the 
more popular type of H.F.- det. -L.F. 

three -valve receiver. It is rather more 
ambitious, but includes only the three 
tuned circuits which have become almost 
standardised for general- purpose use. 
The cost of a receiver is largely deter- 
mined by the number of these tuned cir- 
cuits, and there are sound technical 
grounds for saying that by using two of 
them as intervalve couplings, rather than 
as elements of a band -pass filter, it is easy 
to obtain rather better selectivity and 
sensitivity without incurring much extra 
cost in other directions. The introduction 
of variable -mu valves has almost entirely 
removed the objections that were once 
urged against the simpler type of 
"2 -H.F." receiver. 

Starting at the input end of the Lotus 
set there is a special form of H.F. choke 
which is intended to prevent " ` break- 
through " of local medium -wave signals 
at the lower end of the long band. 
Double -wound transformers are used 
throughout for aerial -grid and intervalve 
coupling, and an external trimmer has 

. . f.»t Sy. ; ..F .. .r., 

Wireless World, February 211h, 1933. 

Lotus FOUR -VALVE A.C. 

Receiver 
An Inexpensive Set with Two H.F. Stages 

been fitted for the input circuit in order 
to compensate for variations in aerial 
capacity. 

It is worth while noting that the two 
H.F. valves are of different types, that in 
the second position having a somewhat 
higher mutual conductance than the input 
valve. 

The H.F. amplifier output is passed to 
another screen -grid valve acting as an 
anode -bend detector ; this valve is self - 
biased by means of a cathode resistor, and 
a simple resistance- capacity filter is in- 
serted next to its 
anode to dispose of ï FEATURES H.F. energy in this 
circuit. General .-A self- contained four -valve 

Coupling between receiver for A.C. mains supply and for 
P g operation with either external aerial -earth 

the detector and system or with an internal or mains aerial. 
the output pentode Energised moving -coil loud speaker. Pro - 

is effected by an- vision for gramophone pick -up. 

other resistance- Circuit.- Single -tuned input circuit, two 

capacity combina- H.F. stages, anode -bend S.G. detector, 

tion of fairly con- resistance - coupled to output pentode. 
y Transformer feed to loud speaker. West - 

ventional design. inghouse metal rectifier. 
Anti- reaction feed- Controls. -(1) Ganged tuning. (2) Corn- 
back of L.F. energy tined on - off, wave - range, and radio - 

in this circuit is gramophone switch. (3) Input volume 

prevented by shunt- control. (1) Tone control. 

ing the output bias Price. -15 guineas complete. 

resistor with a 50- Makers. -Lotus Radio, Limited, Lotus 

mfd. dry electroly- f 

Works, Mill Lane, Liverpool. 

tic condenser. - --- - - --- -' cause precautions 
In the anode circuit of the pentode there are taken to prevent another form of 

is the usual tone corrector, consisting of break -through when a gramophone pick - 
a resistance and condenser in series. But up is employed, the switching system is 
the resistance, instead of being fixed, is necessarily somewhat complicated. Apart 
variable, and in this way a very simple from having to perform these and the other 
but effective form of tone control has been usual functions, it controls a pair of in- 
provided. Although this refinement may dicating pilot lamps which illuminate the 

not be strictly necessary, it is certainly of 
great assistance in avoiding certain forms 
of interference ; not only will it enable 
many heterodyne whistles to be avoided, 
but certain forms of electrical interference 
can be reduced in intensity by judicious 
operation of the control. 

In the H.T. supply circuit another elec- 
trolytic condenser -this time of the " ` wet " 
type -is employed in conjunction with the 
loud speaker field for smoothing the out- 
put of a Westinghouse rectifier connected 
in a voltage -doubling circuit. Power 

supply is quite 
generous ; a f ter 
allowing for the loss 
in energising the' 
loud speaker field, 
some 240 volts are 
left for the valve 
anodes, screens, 
and the regulating pot e n t i o- 
meter, which to- 
gether consume 
about 6o milliam- 
peres. 

Due to the inclu- 
sion of the anti - 
break - through 
choke already men- 
tioned, and also be- 

SPEAKER 
FIELD 

MAINS 
AERIA- 

y 
a b 

VOLUME 
CONTROL 

T T 

1 

TONE 
CONTROL 

AC 
MAINS 

The complete circuit diagram. Internal and " mains " aerial connections are shown in dotted lines. All change -over switches are mechanically 
linked, and for gramophone reproduction the various circuits are automatically switched to different wavebands to prevent radio interference. 
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Lotus Receiver - 
appropriate section of the wavelcngth- 
calibrated tuning dial. It is therefore re- 
assuring to find that the switch mechanism 
is soundly designed, and, in spite of the 
multiplicity of contact points, it looks as 

TeIleoz WorllO - =59 

tuned circuits, it would be injudicious to 
make any attempt to extract the maximum 
possible amplification from each of the 
H.F. stages. As a result of an extended 
test, the conclusion is reached that a par- 
ticularly happy compromise between con- 

ment of the volume control knob. 
During our . tests, interference of the 

avoidable sort hardly ever gave trouble, 
and one could not reasonably expect 
better selectivity from any set at a com- 
parable price. Where necessary, tuning 

may be sharpened (but at 
AERIAL -GRID COIL 

H.F. COUPLING COILS 

TUNING 
CONTROL 

INTERNAL 
AERIAL 

ELECTROLYTIC CONDENSER '°Wireless World 
COPYR IGHT 

THREE -GANG CONDENSER 

iñó .¡r\. 
nnri _ .. : 1st H.F. VALVE 

VM4V 

2nd H.F. VALVE 

M M 4V 

DETECTOR VALVE 

MSG /LA 

VC LUME 

CONTROL 

WAVE -RANGE , GRAMO 

AND ON -OFF SWITCH SHOCK - ABSORBINC 
CONDENSER 
MOUNTINGS TONE CONTROL 

OUTPUT VALVE 

AC /PEN 

POWER UNIT LEADS 

MAD 

The receiver chassis, which is fitted in the cabinet on shock -absorbing 

if it were capable of standing up to its work 
indefinitely. 

Constructionally, the Lotus set is in- 
teresting on account of the unusually ex- 
tensive precautions taken to prevent the 
transmission of vibration from the loud 
speaker to other components. Not only 
is the loud speaker itself mounted by 
means of shock -absorbing rubber bushes, 
but the entire chassis is mechanically insu- 
lated from the cabinet in a similar way. 
Further, rubber insulation is provided for 
the ganged variable condenser. 

The general arrangement of the set is 
somewhat unusual. To the backing board 
on which the loud speaker is mounted are 
secured all the components associated with 
the power supply equipment -transformer, 
rectifier, etc. Interconnection between 
this unit and the receiver proper is made 
by a multiple cable and an irreversible 
terminal strip. For purposes of test or re- 
pair, the two units may be divided up by 
removing scretitis, without the need for un- 
soldering connections. This is a good 
point, and should tend to facilitate testing 
and repairs. Similarly, the loud speaker 
and power unit are readily removable as 
a whole. 

An internal aerial is provided in the 
form of a long lead, which, if desired, may 
be connected through a built -in condenser 
to the mains supply if it is found more 
satisfactory to use a " mains aerial." 

In a set of this type, with a total of three 

rubber mountings. 

flicting requirements has been effected ; 

although sensitivity could have been made 
greater, range is considerably better than 
that of the average H.F.- det. -L.F. three - 
valve set, and selectivity is also superior. 
This Means that the set is definitely in the 
long -range class, and it proves itself 
capable of supplying a wide choice of pro-. 
grammes even when receiving conditions 
are not of the best. 

In comparing a three- circuit " 2 -H.F." 
set with a z -v -i having the same number of 
circuits, one must not forget 
that the former yields its 
results in a comparatively 
effortless manner; the 
absence of a reaction con- 
trol, which always needs 
more or less critical adjust- 
ment, is an important factor 
in favour of the Lotus set. 
Practically no skill or special 
ability is needed to obtain 
the utmost performance of 
which it is capable. Except 
for a slight tendency towards 
self -oscillation at maximum 
volume settings near the 
lower end of the longer 
waveband, the veriest 
beginner will encounter 
nothing that is likely to dis- 
turb or puzzle him. Even 
this tendency i s easily 
checked by a slight adjust- 

the expense of signal 
strength) by making use of 
the " ` A2 " aerial socket, but 
it was seldom that this ad- 
ventitious aid to selectivity 
had to be brought into use. 

The most striking f a c t 
about the quality of repro- 
duction is the exceptional 
response towards the top 
end of the upper register. 
Brass instruments are repro- 
duced with a degree o f 
realism that, to say the least, 
is unusual. The behaviour 
of the set in this respect 
came rather as a surprise, 
as there is nothing in the 
general circuit arrangement 
that would lead one to 
anticipate a n exceptional 
response in the u p p e r 
register. 

With regard to the lower 
and middle register, repro- 
duction is also satisfactory ; 
a bass resonance becomes 
audible at maximum 
volume, but disappears at 
" ordinary room " level ; 

indeed, an attractive fea- 
ture of the set is the pleasing 
and realistic quality that is 
obtainable at low volume - 

under conditions where the average re- 
ceiver begins to show a distinct falling - 
off. Generally speaking, there is a com- 
mendable absence of roughness and har- 
monic distortion. 

The constructional booklet supplied 
with the set contains a complete circuit 
diagram containing a great deal of useful 
information ; in this respect it is well ahead 
of the average publication of its class. 
All too often, essential technical informa- 
tion is lacking. 

Loud speaker and power supply equipment are assembled 
on the baffle board, and may be removed en bloc as a unit. 
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LABORATORY TESTS 
NEW ORMOND DRUM DRIVE 

THE new condenser drive recently intro- 1 duced by the Ormond Engineering Co., 
Ltd., Ormond House, Rosebery Avenue, 
London, E.C.i, is fitted with a drum of suffi- 
cient width to accommodate the names of 
stations on each side of the o to r8o divi- 
sion scale. The drum is 4in. in diameter, and 
carries a scale nearly 6#j -in. long, so that 
ample space is available for logging the prin- 
cipal European broadcast stations. 

The dial is exceptionally robust, and will 
drive a chain of condensers without the 
slightest trace of slip or backlash. These can 
be mounted on either side , thus permitting 
the dial to occupy a central position on the 

Ormond logging drum dial fitted with 
engraved scale and space for station names. 

panel with the condensers conveniently 
placed and adjacent to their respective coils. 
It is driven through a reduction gear of 5.5 
to .1 approximately, and is known as the 
Ormond Logging Drum Dial. 

A cleanly moulded hakelite escutcheon 
plate is provided, also a lampholder for illu- 
minating the scale, and the price is 7s. 6d. 

SMITH'S ANODEX BATTERY 

HAVINHAVING 
now completed our tests with G 

the Smith's Anodex battery, mention 
of which was made in our issue dated De- 
cember 9th last, we are able to reproduce 
here a most satisfactory performance curve. 
If we accept the arbitrary value of 6o volts 
as being the termination of the useful life 
of a izo -volt battery, then the Anodex 
model will provide 
some 375 working 
hours, or fifteen weeks 
of normal use. 

It can be seen from 
the discharge curve 
that this does not co- 
incide with the natural 
cut -off point which is 
quite well defined at 
the 50o -hour mark. 
During the subsequent 
125 hours the voltage 
is maintained at only 
a very slightly lower 
level than the theoret- 
ical end -point value. 
In view of the well - 
maintained output 
from the 200 -hour 
mark to the natural 
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end -point of the battery it might well be 
worth while to consider the purchase of a 
small boosting battery after the unit has 
been in use for about two months -a 6o- 
volt size will suffice. With the help of this 
the H.T. supply could be maintained at a 
fairly constant value of about roo volts for 
a further period of approximately four 
months at a very small extra cost. 

Few batteries tested have maintained 
their voltage at such a high level for so 
long as this Anodex model, or exhibited 
such a long useful life, more especially as 
it does not fall in the expensive category, 
for the price of the izo -volt size is but 1is. 

The makers are S. Smith and Sons (Motor 
Accessories), Ltd., Cricklewood Works, 
Cricklewood, London, N.W.z. 

RECTIFIERS H.T. UNITS 
AN H.T. battery eliminator, described as 

. the " Q " 20 model, for use on A.C. 
mains, and giving a total output of 20 mA., 
is now obtainable from the makers, Recti- 
fiers, Ltd.; Brierley Street, Leicester. It 
provides three separate output :voltages, 
namely, 6o volts at 3 mA. for the detector, 
8o volts at I mA. for screen potential of S.G. 
valves, and 135 volts at 16 mA. for the power 
stage. These are not 'just nominal values, 
but as near as no matter the actual voltages 
that will be obtained under working condi- 
tions, as we have verified by tests made 
with a specimen unit. 

The 2ö 7rnA. model suffices for the majority 
of receivers hitherto battery operated, and 
is in eveiy,+respect a satisfactory substitute. 
There is very .little mains hum, and since 
separate tëslstarices are used to drop the volts 
at the intermediate tappings, additional 
anode decoupling is not likely to be required. 

The maker's list algo' another unit, rated to 
give 3o mA.' output. and designated the 

Q " 3o model. The price is 5os. Both units 
embody Westinghouse metal rectifiers. 
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Rectifiers " Q " 20 model H.T. battery 
eliminator giving a maximum output of 20 mA. 

at 135 volts. 

T.C.C. DRY ELECTROLYTIC 
CONDENSER 

AN 8 -mfd. size high -voltage dry electrolytic 
11 condenser is now obtainable from the 

Telegraph Condenser Co., Ltd., Wales Farn: 
Road, North 
Acton, London, 
W.3. It is mounted 
in a tubular alu- 
minium container 
with the connec- 
tions so arranged 
that when as- 
sembled on a metal 
chassis the polar- 
ity of the conden- 
ser is correct, the 
case being the 
negative connec- 
tion. The positive 
contact is brought 
out through an in- 
sulated bush which 
serves also to 
carry the large fix- 
ing nut. 

T.C.C. 8 mfd. dry - 
electrolytic condenser 
rated at soo -volt D.C. 

working. 
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The working potential of this model is 500 
volts D.C., and the leakage current is stated 
by the tnakers to be less than 0.35 mA. On 
test we found the initial leakage to be about 
2 mA., but it fell within a few minutes to 
half this value, and thence much more slowly 
until finally only a fraction of a milliamp. 
was passing. The price is 9s. 

0000 
Trade Notes 

W. Bryan Savage, 292, Bishopsgate, Lon- 
don, E.C., has now moved into a new model 
factory at 56 -58, Clerkenwell Road, London, 
E.C.I. The goods entrance is at 25 -27, 
Great Sutton Street. 

Additional showroom premises on the 
ground and first floors of 4, Surrey Street, 
Strand, have now been taken over by the 
City Accumulator Co., the offices and works 
remaining as hitherto at 7, Angel Court, 
Strand, London W.C.2. 
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BROADCAST BREVITIES 
Another Wave for Britain ? 

ALTHOUGH all doors were sealed at the 
special meeting at Brussels of the tech- 

nical committee of the International Broad- 
casting Union, concluded on Saturday last, 
I understand that Mr. Noel Ashbridge and 
Mr. Hayes, representing the B.B.C. and the 
interests of British listeners, fought a brave 
battle to secure an extra medium wave- 
length for this country. 

As all the world is supposed to know, but 
doesn't, the committee was planning pro- 
posals, to be submitted before the European 
postal administrations in May next, for a 
more or less thorough revision of the Prague 
Plan. 

Not at Inverness 
If, as seems likely, Britain secures another 

wavelength, the B.B.C. will probably build 
an additional station, though I am less sure 
than are certain Scottish advocates, that its 
locality will be Inverness. I should be the 
first to agree that the North of Scotland has 
been poorly served by the B.B.C. in the 
past but, considering the smallness of the 
population north of the Caledonian Canal, 
I feel it would be a waste of a good wave- 
length to set up a main station in a locality 
which could quite reasonably manage with 
a relay. 

" Scrap the Nationals " 
On the other hand, no one would grudge 

Invèrness a wavelength of its own if the 
new " scrap the Nationals " campaign were 
successful. The idea is that with roo kilo- 
watts being radiated from the Droitwich 
station, the medium -wave National trans- 
mitters at Brookmans Park, Moorside Edge 
and elsewhere would be superfluous, and 
should therefore be scrapped. 

Pros and Cons 
Mr. Ashbridge, I understand, is not the 

sponsor of such a scheme, though it has cer- 
tain arguments in its favour, not the least 
important being the opportunity it would 
give to use the released wavelengths in 
remote parts of the country which other- 
wise would still be inadequately served. 

But I cannot imagine London taking its 
National programme from far -away Droit- 
wich, and sitting content. 

tal 

Sir Henry Wood 
NO human activity seems to gather unto 

itself more rumours and counter - 
rumours than broadcasting, and I could 
probably fill a page each week with refuta- 
tions alone. Take this story of Sir Henry 
Wood and the move to displant the Maestro 
at the "Prom" concerts in favour of one - 
of the B.B.C.'s own conductors. 

At Headquarters I am solemnly advised 
that the tale contains no truth whatever. 
For the sake of getting such an assurance I 
am almost glad that the false rumour 
appeared. 

tea t,P, 

The Assistant -Controller 
A DMIRAL CARPENDALE, Assistant - 

Controller of the B.B.C., has spent part 
of his " summer holiday " in Switzerland 
before proceeding to the U.I.R. technical 
meeting in Brussels. 

By Our Special Correspondent. 

The Empire Response 
DISCONTENT with the Empire news 

bulletins is strongly evinced in many of 
the letters which the B.B.C.'s new circle of 
listeners are sending to Broadcasting House. 
In a batch which I inspected last week there 
was the repeated request for news about 
British weather. " Tell us what sort of a 
day you have had in London " is the refrain 
sounded from places as far apart as Cape 
Province and Ontario. 

Technical Triumph 
But, despite some dissatisfaction with the 

present programme scheme, Empire lis- 
teners are almost unanimous on the tech- 
nical success of the service. 

" Almost perfectly received " writes a 
New Zealander. " Thoroughly satisfac- 
tory " exclaims a Beersheba (Palestine) resi- 
dent, who, incidentally, is outside any 
particular zone, and can pick up three 
Daventry transmissions without difficulty ! 

Even Canada has been more satisfied of 
late. 

SOMETHING WRONG ? Criticism of the 
B.B.C. News Bulletins is not confined to this 
country. Recent letters from the Empire 
indicate that the B.B.C. bulletins lack verve 
and are unsuited to listeners' needs. The 
photograph was taken in a news studio at 

Broadcasting House. 

Bombardier Wells To- morrow 
THE sports talk to be broadcast to- 

morrow (Saturday) will be given by 
Bombardier Billy Wells, and will be entitled 
" Boxing: Giants of Yesterday and To- 
day." Billy Wells was heavyweight box- 
ing champion of Great Britain, 1911-1919. 

t,77 10) 

Chance for Spring Poets 
NEARLY two hundred poems addressed 

to the Prince of Wales have been 
received at Broadcasting. House. They are 
part of listeners' contribution of a total of 
more than 2,000 poems submitted in 
response to the B.B.C.'s enquiry for original 
works for broadcasting as late evening read- 
ings. Poems have come from many. parts 
of the world, and the topic chosen by the 
largest number of aspirants to broadcasting 
fame is LOVE. 

í6z 

Safer Course ? 
And why does the B.B.C. want your 

poems? I will tell you. The Corporation, 
being anxious to broadcast poetry late at 
night, would like to send out listeners' own 
compositions, though I understand that 
there is no intention to evade responsibility 
in the matter. 
Five Days More 

Listeners are accordingly invited to 
submit poems for consideration, and this 
invitation extends until February 28 : poems 
received after this date cannot be con- 
sidered. Poems must be original and 
hitherto unpublished compositions ; there is 
no restriction of subject, but no poem 
should be sent in which cannot be read 
within the space of five minutes, and not 
more than three poems should be sent in by 
any one listener. 

Envelopes should be marked " Poetry." 

Stretcher- bearers! 
I USED to think that the uniformed nurse 

so often to be seen flitting about Broad- 
casting House was there to administer to 
minor aches and pains. The duties are 
sterner, however, and include the treatment 
of broken limbs and possibly necks, for the 
casualty list is high. Slippery stairs and 
sharp, unexpected corners have brought 
about the downfall of many athletic young 
persons on the B.B.C. staff, and no one 
knows whose turn will come next. 

Miniature Opera 
TWO miniature operas by Mozart are to 

be produced by Gordon McConnel in the 
National programme on March 17th 
(Regional, March 18th). They are the lyric 
pastorale, " Bastien and Bastienne," and 
the comedy opera, " The Impressario," the 
English adaptation being by Eric Blom. 
Dr. Adrian Boult will conduct the B.B.C. 
Orchestra, Section C (thirty -eight players). 

ta, WI 

Mr. Malcolm Frost 
IAM sorry to hear that Mr. Malcolm 

Frost, the B.B.C. Empire " Ambassa- 
dor," has not thoroughly recovered from 
his attack of malaria at Capetown. The 
world tour is being cancelled, at any rate 
for the present. ,, ,, ten 

Leave Mr. Gill Alone ! 
THE hundred per cent. efficient persons 

are beginning to rail at Mr. Eric Gill for 
spending so long on the statuary over the 
porch of Broadcasting House. Apparently 
it " isn't business," even if you happen to 
be one of the finest sculptors in Europe, to 
take too long over one job. 

I am glad Mr. Gill refuses to be rushed. 
Long -lived Statuary 

Mr. Gill knows that Broadcasting House 
has been built to outlast the century ; he 
wishes his statuary to do the same, so why 
should he hurry himself? 

By the way, I have talked to more than 
one man who, from wincing at the small bas - 
reliefs by Gill on the sides of Broadcasting 
House, now gazes at them with growing 
pleasure. 
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READERS 
PROBLEMS 

Reaction Circuit Connections 
THERE need be no hesitation in mounting 

a reaction condenser in the most con- 
venient operating position. Even though 
this procedure may necessitate long connect- 
ing leads, all risk of instability may be 
avoided by shielding these wires. 

Similarly, when there is any suspicion 
that instability is due to long reaction leads, 
the experiment of shielding these leads may 
be tried with confidence ; the effect of doing 
so is most unlikely to be in any way pre- 
judicial to the operation of the set. 

Fig. r. -The use of a screened lead for the 
reaction circuit connection has no other 
effect than the addition of a small capacity 

(C) between detector anode and earth. 

This is in answer to a correspondent who 
finds that his " 2 H.F." set can be stabilised 
by disconnecting the reaction control circuit ; 

he has satisfied himself that the trouble is 
not due to the use of a reaction condenser 
with an excessively high minimum capacity. 

This correspondent goes on to ask whether 
the use of a screened lead to the reaction 
coil and condenser is likely to have any 
untoward effects ; he is particularly anxious 
to know whether the extra capacity of the 
shielded connection is likely further to 
restrict the tuning range of the receiver. 

We would certainly recommend him to 
try the effect of shielded connections. He 
can rest assured that the tuning range of the 
set will not be restricted; in effect, the capa- 
city of a shielded lead from the detector 
anode will be additive to that already exist- 
ing between the anode of the detector valve 
and earth. In this position, a capacity in 
the neighbourhood of 0.0003 mfd. -much 
more than that of a shielded lead -is likely 
to be actually beneficial. 

The use of a shielded lead between the 
reaction coil and the " live " side of the re- 
action condenser will increase slightly the 
minimum capacity of the condenser ; this 
is most unlikely to prove an unsurmountable 
drawback. 

Erratic Volume Control 
DESCRIBING the operation of his volume 

control, a correspondent tells us that 
loudness of reproduction is increased pro- 
gressively until the potentiometer slider 
reaches a point a few degrees from the end 
of its travel. After this point there is a 
slight, but clearly perceptible, falling -off in 
volume. 

01 . 

A variable -mu valve is used in the re- 
ceiver, and, according to a circuit diagram 
submitted by our querist, volume control is 
effected in a fairly conventional way by 
variation of the bias applied to this valve. 
But the usual limiting resistance has been 
omitted, with the result that when the 
potentiometer slider is at the " maximum " 
position, the grid is at zero potential, or at 
the same potential as the cathode. 

This explains the effect described, and 
we think there can be no doubt that the 
falling -off in sensitivity is due to the flow 
of grid current, which imposes a certain 
amount of damping on the input circuit. As 
a general rule, maximum sensitivity will be 
obtained when the grid of the H.F. valve is 
made just sufficiently negative to prevent 
the flow of grid current. 

" Monodial " Heater Voltage 
IN the " A.C. Monodial," current for the 

indirectly heated valves in the receiver 
unit is fed through fairly long leads from 
the power supply unit ; it is therefore a 
matter of some importance that the ohmic 
resistance of these leads should be low, and, 
accordingly, in order to prevent undue loss 
of voltage, two pairs of parallel intercon- 
necting wires were employed. The resist- 
ance of these leads is so small that the drop 
in voltage. should amount to very little more 
thán a tenth of a volt, which is negligible. 

A reader tells us that he has borrowed a 
dependable A.C. voltmeter, and finds that 
the voltage existing across the heaters of his 
own " Monodial " amounts to very little 
more than 3.6 volts ; he goes on to say that 
the L.T. voltage measured directly across 
the transformer terminals is rather over 
than under 4 volts. He asks whether this 
indicates an excessive loss of voltage. 

We are afraid that it does, and we advise 
him to lose no time in replacing the inter - 
unit L.T. leads by others of considerably 
greater cross -sectional area. 

Paralleled Transformer Windings 
IT is hardly to be advised that two or more 

of the separate L.T. windings of a power 
transformer should be connected in parallel. 
If the " sense " of the two interconnected 
windings be incorrect, they would act more 
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INFORMATION BUREAU 
THE service is intended primarily for readers 

meeting with difficulties in the construc- 
tion, adjustment, operation, or maintenance of 
wireless receivers described in The Wireless 
World, or those of commercial design which from 
time to time are reviewed in the pages of The 
Wireless World. Every endeavour will be made 
to deal with queries on all wireless matters, pro- 
vided that they are of such a nature that they 
can be dealt with satisfactorily in a letter. 

Communications should be addressed to The 
Wireless World Information Bureau, Dorset 
House, Tudor Street, E.C.4, and must be accom- 
panied by a remittance of 5s. to cover the cost 
of the service. The enquirer's name and address 
should be written in block letters at the top of 
all sammunications. 
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THESE columns are reserved for the publication 
of matter of general interest arising out of 

problems submitted by our readers. 
Readers requiring an individual reply to their 
technical questions by post are referred to "The 
Wireless World" Information Bureau, of which 
brief particulars, with the fee charged, are to be II 

found at the foot of this page. 

or less as a short -circuit, and there is a 
grave risk that the transformer would be 
burnt out. 

Information on this subject is asked for 
by a reader who wishes to feed six indirectly 
heated A.C. valves from an existing trans- 
former which has one L.T. winding rated at 
4 volts 4 amps., and another at 4 volts 21 
amps. His proposal is to connect all the 
heating elements of the valves across these 
two windings after they have been joined 
in parallel. 

Rather than run the risk of damaging his 
transformer, we suggest that four of the 
valves should be fed from the 4 -amp. wind- 
ing, and the remaining two from the other. 
The centre taps of both windings will, of 
course, be joined to the common earth line 
in the usual way. 

Coupling Condenser Capacity 
JUDGING from letters that have recently 

been received, there appears to be some 
uncertainty as to the precise effect of using, 
in a resistance -capacity amplifier, a coupling 
condenser of smaller capacity than is usually 
specified. The condenser in question is that 
marked C in Fig. z. 

Fig. z. -A resistance- coupled stage, and 
(diagram b) the equivalent circuit to show 

the effect of the coupling condenser. 

Used in this position, too small a con- 
denser will have the effect of attenuating 
proportionately the lower register in relation 
to the higher audible frequencies. 

This is easy to understand if one regards 
the coupling condenser and its associated 
grid leak (R in the diagram) as a potential 
divider connected across the source of input 
voltage -in this case the anode circuit of 
the preceding valve. The equivalent circuit, 
so far as these components are concerned, 
has been redrawn in Fig. z (b). Voltages 
developed across the condenser are wasted, 
and only those developed across the grid 
leak are passed on to the succeeding valve 
to do useful work. 

Now the reactance of a condenser varies 
with frequency, and the proportion of signal 
voltage dissipated (and wasted) across the 
condenser limb of the potentiometer is much 
greater for low notes than for high ; fre- 
quency distortion is in this way introduced 
unless the condenser has a sufficiently high 
capacity in relation to the grid -leak resist- 
ance. ' 
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