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EDITORIAL COMMENT 
Telephone Vision 

Opportunity for Post Office 
Enterprise 

HE Post Office is proverbially 
progressive and enterprising ; 

there have even been occasions 
when we have questioned 

whether their enterprise has not 
exceeded the hounds permissible to a 
Government office enjoying monopo- 
listic privileges. No one would, how- 
ever, dispute the rights of the Post 
Office to develop and improve the 
telephone service, and it is in this 
direction that we suggest that there 
may be opportunity offered. 

In Germany, for some considerable 
time, an experimental television service 
combined with the telephone has been 
successfully operated, and has pre- 
ceded any attempt at a national tele- 
vision broadcasting service. In cities 
as far distant as 400 miles telephone 
booths have been established where, 
by appointment, friends can converse 
with one another and see each other 
at the same time. The cost has been 
kept at a very reasonable figure, 
which has encouraged patronage of the 
service. 

To inaugurate similar services 
between London and large centres 
such as Manchester and Birmingham, 
where suitable cables may already be 
installed, would be an interesting new 
line of development for the Post Office 
promising a commercial return for the 
expenditure involved. It would not, 
perhaps, he essential in such cases 
where the subject televised would be 
large for the highest definition system 
to be adopted, and this would facilitate 
the extension of the service over less 
efficient lines. We imagine that such 
a service might prove extremely popu- 
lar here, and it is certain that the 
publicity which such a step by the 

Post Office would give to television 
would encourage the public to take a 
keener interest in the service of tele- 
vision broadcasting. 

B.B.C. 
The New Appointment 

SIR JOHN RE1TH'S successor 
has been appointed and so at 
last speculation on who would 

occupy his chair has come to an end. 
Broadcasting has had little contact with 
the new Chief, but his mental equip- 
ment and experience promise com- 
petence in his new sphere. 

There are many who think that a 
Chief should have been found within 
the B.B.C. organisation and, therefore, 
more intimately acquainted with ..the 
machine which he has to control, but 
broad experience is no doubt of greater 
value than detailed knowledge of the 
broadcasting organisation now that 
the system is so firmly established. In 
any case, as we have pointed out 
previously on this page, the delay in 
settling the succession almost pre- 
cluded the possibility of the appoint- 
ment falling upon an individual within 
the existing organisation because the 
delay must inevitably have meant 
that candidates within the B.B.C. 
were in competition, each with his 
own following within Broadcasting 
House. It must be a great relief to 
the staff to know that the appointment 
has been made and that the new 
Chief has neither friends nor enemies 
in broadcasting, if only by virtue of 
having had no broadcasting contacts 
prior to his appointment. 

The new Chief has our sincerest 
good wishes for success in his new 
duties, which will exact from him a 
continuation of that devotion to public 
service which has already marked his 
career to its present stage. 
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Reflection of Wireless Waves 
I' is believed that reflections of waves from levels a few miles above the 
earth's surface and within the boundaries of its atmosphere are due to 

irregularly distributed " clouds" or patches, rather than to the presence 
of a layer. Investigations into this matter are described, and the author 
concludes that low-level reflection is unimportant in explaining transmission 
phenomena, though the structure of the higher true ionospheric regions 
was found to be such that television signals might at times be reflected 

from them. 

ALITTLE more than a year ago 
Mr. R. A. Watson Watt' de- 
scribed in these columns the dis- 
covery' of ionised layers at heights 

above the earth from about five to nine 
miles, which strongly 
reflected wireless 
waves. It was sug- 

gested that these 
layers had a reflection 
coefficient of about 0.7 
and that they would 
be effective in causing 
lading and unexpect- 
edly long transmission 
paths of ultra -short-wave signals, as well 
as multiple images in television pictures 
within the service area of the television 
transmitter. (By the " reflection coeffi- 
cient " of a layer or patch is meant the 
ratio of the strengths of the signals re- 
turned from the laver or patch to its 
strength if returned from a perfectly 
reflecting infinite plane surface at the same 
distance from the transmitter.) 

The E and F Layers 

It was at once realised by ionospheric 
physicists that if these highly reflecting 
strata really did exist, then most of our 
ideas concerning the propagation of wire- 
less waves to great distances would need 
radical revision, for since 1926 it has been 
customary to regard such communication 
as generally being effected either by way 
of Region E in the case of long waves, or 
by way of Region F in the case of the 
shorter waves. However, an examination 
of the original communication of Watson 
Watt and his co-workers'- in which they 
present the arguments leading to the con- 
clusions outlined above made two points 
clear. First, the results themselves shown 
in the form of photographs of the cathode- 
ray oscillograph screen were undoubtedly 
reliable, and of the greatest scientific im- 
portance ; for, although earlier investiga- 
tors claimed to have noticed reflections 
from this low-lying region, the evidence 
produced did not appear conclusive. 
Secondly, the interpretation of the results 
appeared open to considerable doubt, and 
in the light of further investigations that 
have been made it is felt that this 

' R. A. Watson Watt, Wireless World, March 
5th, '1937 

R. A. Watson Watt, A. F. Wilkins and E. G. 
Bowen, Prue. Roy. Soc. A. 161, p. 181 (1937) 

LOW-LEVEL 
"CLOUDS" AND 

THEIR 
EFFECTS 

interpretation must be radically altered. 
In a recent paper,` Professor Appleton 

and the writer describe the results of an 
investigation on reflection coefficients of 
ionospheric regions, during which they 

paid special attention 
to these " low-level " 
reflections. Before 
discussing the results, 
however, it might be 
of some interest to 
mention the type of 
apparatus necessary to 
undertake such an in- 
vestigation. 

The well-known " pulse " method of 
investigation was used in which very 
short duration signals are sent out at 
regular intervals. The wave travels the 
short distance from the transmitter to the 
receiver, and is registered by the fast- 
moving spot of a cathode-ray oscillograph. 
A little later the wave reflected from the 
ionosphere arrives and this " echo " also 
makes its mark. The height of the layer 

E. V. Appleton and J. H. Piddington, Proc. 
Roy. Soc. A. 164, p. 467 (1938). 

By J. H. PIDDINGI'ON, 
M.Sc., B.E. 

from which reflection takes place is ob- 
tained by multiplying half the time delay 
of the echo by the velocity of the wave. 
In the case of reflection from a level of five 
miles, the time delay involved is only 
about fifty microseconds, and therein lie 
the experimental difficulties. Since the 
echo cannot be detected while the power- 
ful direct ray continues to arrive at the 
receiver, the latter must be completed 
within fifty microseconds of its starting. 

A portion of the transmitter is shown in 
the accotnpanying photograph. Below are 
the power supplies, the high-tension unit 
giving up to 15,000 volts. On the left is 
the modulating equipment which supplies 
a grid bias to the main oscillating valves 
of - 2,000 volts, this high value being 
required to stop them oscillating quickly 
at the completion of a pulse. 

Generating the Pulses 

Methods used for generating the modu- 
lating pulses are rather interesting. Elec- 
trical methods are the most successful, 
although some workers have successfully 
used semi -mechanical methods, one being 
the use of a switch in the form of a small 
steel ball swinging between two plates. In 
the transmitter here described gas -filled 
triodes were used to generate the pulses. 
The fast upstroke of the pùlse occurs when 
this type of valve strikes, and the duration 
of the pulse is determined by the time - 

The powerful transmitter used in making radio "soundings " of the atmosphere. 
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Reflection of Wireless Waves- 
constant of a resistance -capacity circuit. 
When the pulse is due to finish a second 
valve strikes and forms a short-circuit 
across the impedance in which the pulse 
voltage has been developed. The method 
has been developed by several workers' 
to its present form. 

The pulse, which is almost perfectly 
square -topped, is then amplified suitably 
and fed to the grid of a 25o -watt modulat- 
ing valve. While the grid of this valve is 
at the same potential as its cathode it 
passes a current of 4 amp. 
which flows through a resistor 
of about 8,000 ohms and 
causes a grid bias of - 2,000 
volts to be impressed on the 
main transmitting valves. 
During the pulse the grid of 
the modulating valve is at 
- 200 volts, and the valve is 
non -conducting. There is, 
therefore, no bias on the oscil- 
lators and the transmitter 
operates. 

The oscillators with their 
associated tuned circuit are to 
be seen on the right of the 
photograph. The oscillatory 
circuit is heavily damped and 
feeds a half -wave horizontal 
dipole by means of a matched 
feeder. The power supplied to 
the oscillators during the pulse 
was 8 kilowatts, although they were 
actually rated at 25o watts ; the power 
delivered to th'e aerial was about 22 kilo- 
watts and the pulse lasted 20 microseconds. 

It is inevitable that a pulse in passing 
through a receiver must have its duration 
increased, but this effect is decreased if 
the band-pass characteristic of the re- 
ceiver is made wider. The receiver used 
had an overall band width of 66 kilo- 
cycles per second, and even this resulted 
in a lengthening of the pulses from 20 to 
5o microseconds, which was, however, 
tolerable. 

Distinguishing Weak Echoes 
The above apparatus was calibrated to 

determine the weakest reflections it 
would be capable of " seeing." This 
calibration depends on the power of the 
transmitter, and sensitivity and noise 
level of the receiver. Obviously if a 
given receiver is used with two trans- 
mitters the combination which can 
" see " the weakest reflecting layers is 
that where the more powerful transmitter 
is employed. The calibration is simply 
done by observing the first and second 
reflections from the F region and noting 
the weakest echo which is distinguishable 
above the noise level. This gave sufficient 
data to show that a layer at a height of 
six miles, with a reflection coefficient of 
0.000r, would give an echo capable of 
detection. No such echoes were observed 
in a period of three months, from which 
it was concluded that the reflections, if 
any, from this region correspond to re - 

S. H. Falloon and G. Millington, Marconi 
Rev., Nov. 1935. 

flection coefficients of less than one in ten 
thousand. 

Since the experimental results obtained 
by Watson Watt and his co-workers 
appeared to indicate conclusively the 
presence of some reflecting agency at dis- 
tances of the order of six miles from the 
transmitter, further efforts were made to 
obtain reflections. By the courtesy of Mr. 
Watson Watt the receiver mentioned 
above was used in conjunction with the 
very powerful transmitter used in the 
original investigations and reflections 

REFLECTING 
CENTRE 

6 me / sec. waves to hold for 45 n -c /sec. 
waves. It is at least very unlikely that 
the reflection coefficient will be greater 
than 0.00005, so we will adopt this figure 
for our calculations. 

It is at considerable distances from the 
transmitter that such reflections would 
most easily be seen, and an exampl: has 
been worked out in which the distance 
from the transmitter to the receiver is .13 

miles, and the B region reflecting centre 
is half -way between the two. Now, as 
shown in Fig. r, there are four separate 

ray paths along which signals 
may travel via the reflecting 

Fig.Fig. r. Showing the four ways in which a signal may pass from trans- 
mitter dipole to receiver dipole via the reflecting centre. The wave 

which passes directly over the ground is not shown. 

were obtained. The coefficient of re- 
flection was found under normal con- 
ditions to be between 0.00002 and 0.00007, 
and it is believed that the reflecting 
agency is not in the form of a layer at 
all, but occurs rather as irregularly dis- 
tributed patches or blobs. Signals re- 
turned from these low levels are desig- 
nated as " B region " echoes, this 
nomenclature being adopted in order that 
the reflections (also very weak) which 
Watson Watt, Wilkins and Bowen, as well 
as other workers, have obtained from 
heights of about 3o miles may be classed 
as C region echoes. The D region may 
then be thought of as between about 37 
miles and 56 miles, although its properties 
and composition have yet to be deter- 
mined. A further upward trend leads us 
to the E, or Kennely-Heaviside, region, 
which is too well-known to need further 
reference at present, although its " fine 
structure " will be discussed later. 

Further tests were carried out in con- 
nection with the B region reflections at 
television wavelengths. Using the 
Alexandra Palace transmissions, ghost 
images were occasionally seen when the 
receiver was 43 miles from the sender. 
Most, and perhaps all, of these were found 
to be due to aeroplanes. A typical ghost 
image occurred one inch away from the 
main picture, which was ten inches wide. 
This meant that the echo arrived about 
9 microseconds after the ground signal, so 
that the path difference for the two rays 
was 1.7 miles. 

The influence of B region on television 
signals may be easily calculated if we 
assume the reflection coefficient found for 

patch to the receiver. It is easy 
to show that if the height of the 
patch is about three miles or 
more, then the path difference 
of the rays which travel direct 
to the patch and those which 
travel to the patch after being 
reflected at the ground is quite 
large compared to a wave- 
length. It is, therefore, pos- 
sible to so adjust the position 
of the reflecting centre that 
both rays arriving at tite.hatch 
are in phase, and that both 
rays which leave the patch 
arrive at the receiver in phase. 
the field strength thereby being 
increased -by a ia' t r of 4. 

The field strength, E, in 
volts per metre at the receiver 

is given by the following formula : 

E_o.79VPxr 
d 

where P is the power transmitted in kilo- 
watts 

r is the reflection coefficient of the B 
region patch, 

and d is the total path travelled in 
miles. 

This formula refèrs only to the waves 
which are reflected in B region. It in- 
cludes the factor of 4 due to phase addi- 
tion of the various waves, and includes an 
allowance of four decibels due to the direc- 
tive characteristics of the Alexandra 
Palace aerial. If we put P=3 kilowatts, 
which is the mean power transmitted on 
the vision channel from Alexandra. Palace, 
and d=43 miles, we find the field strength 
to be 1.5 microvolts per metre. 

The Ground Wave 

The wave which travels directly over 
the ground may be estimated from the 
theoretical curves published by T. L. 
Eckersley,5 and when allowance is made 
for bending due to the atmosphere the 
field strength is found to be about 8o 
microvolts per metre. We should hardly 
expect, therefore, even under the most 
ideal conditions, to be able to see B region 
echoes at this distance, and at shorter 
distances the strength of the wave which 
travels along the ground will be even 
stronger compared to that which is re- 
flected from B region. This is in accord 

6 T. L. Eckersley, Jourrt. I.E.E., 8o, p. 286, 
(1937) 
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Reflection of Wireless Waves- 
with practical observations, as the propa- 
gation of ultra short waves to well beyond 
the line of sight is, in general, adequately 
accounted for by diffraction or the curving 
of the waves around the earth, and by 
refraction or the bending of the waves in 
the atmosphere near the earth's surface. 

The propagation of waves of length less 
than io metres over distances of thou- 
sands of miles must be due to reflection 
at F region, and their reception within 
the ' ` skip -distance " of this layer is prob- 
ably due to reflection by the small densely 
ionised clouds occurring inside The normal 
E region, which will now he described. 

The powerful pulse transmitter which 
was described above has been used by 
Prof. Appleton and the writer in a de- 
tailed investigation of the properties of 
these E region scattering centres. They 
find that the reflection coefficients, while 
much larger than that corresponding to 
B region, are still small, seldom rising 
above 0.05 and generally being less than 
0.005. There appear to be two types 
observable at frequencies as low as q 
megacycles per second, but at television 
frequencies we might expect to find only 
one type, and these appear to indicate 
the entry into the atmosphere both by 
day and night of cosmic particles which 
produce bursts of ionisation of very great 
intensity. The second type of scattering 

centre found in E region probably has a 
solar origin and does not produce patches 
of such dense ionisation. 

The importance of these E region scat- 
tering centres, as far as the establishment 
in England of several television stations 
operating on the same wavelength is con- 
cerned, might be considerable. A calcu- 
lation along similar lines, to that which 
was made above in reference to Fig. Z sug- 
gests that field strengths of the order of 
5o to Zoo microvolts per metre might be 
obtained at a very considerable distance 
from the transmitter. This is, however, 
completely neglecting the radiation dia- 
gram or directivity of the television aerial, 
and careful design in this respect would, 
at least to a great extent, overcome the 
difficulty. 

The way in which the patches of ionisa- 
tion are distributed throughout the E 
region is rather interesting. They are 
found as low as 5o miles, and above this 
level they occur more and more fre- 
quently until a height of about 7o miles is 
reached. At still greater heights the 
frequency of occurrence decreases 
steadily until very few only are notice- 
able at heights cif 120 miles. This dis- 
tribution is curiously similar to that found 
for the intensity of aurorae, which are also 
caused by the entry into the earth's 
atmosphere of particles which are able to 
cause ionisation. 

New Wharfedale Loud Speakers 
TWO new models have recently been added 

to the range of Wharfedale loud speakers. 
Both are PM types with massive square sec- 
tion " Alnico " magnets rated to give a flux 
density of 14,000 lines per square centimetre. 

The " Portland auditorium chassis is 
fitted with a gin. diaphragm of the concen- 
trically corrugated type which has been so 
successfully applied in previous products of 
this firm. It will be seen that the frequency 
characteristic is remarkably level up to 7,00o 
cycles and that there is no serious diminu- 
tion of output up to io,000 cycles. The 
powerful magnet gives excellent damping, 
and the reproduction has that firmness of 
tone and clear separation of component parts 
in music which is the mark of a well - 
designed instrument. There is no obvious 
fundamental resonance in the bass, and the 
powerful magnet gives a high electro - 
acoustic efficiency in addition to the more 

important advantages of critical damping. 
The price is !4 ios. or L5 5s. with trans- 
former. 

Wharfedale " Portland " chassis and " Lang - 
ham " cabinet loud speaker. 

The " Langham " .cabinet model is an 
interesting design, for it has a unit with a 
" free -edged " cone and a totally enclosed 
back. Sound -absorbing material is disposed 
inside the cabinet to suppress internal re- 
flections at high frequencies, and the char- 
acteristic has been given a general rise from 
50 to 4,000 cycles to allow for the change 
of reverberation with frequency in the aver- 
age living room. Under normal conditions 
of use there certainly seems to be far more 
bass in the general balance than the out-of- 
doors curve would suggest. Over most of 
the frequency range the forward response 
is at the same level as the " Portland " 
chassis with a similar magnet, but on 
account of the suppression of the radiation 
from the back the general efficiency of the 
' 

` Langham " appears to be somewhat lower. 
The difference is not serious, however, and 
the loud speaker is one which will make an 

+ 15 

10 

5 

db o 

10 

- !1 111 r L ( 

El J r ( ? f 

IMI 
... ' ` 

t 3 .M 

} 1- 1 1 1W 
0 

+15 

10 

5 

db o 

5 

10 

ó 0 

FREQUENCY 

} } 

elL ij 
NA $red, World 

coPvi,r.H1 14 C' 

lit" 
i L 

GREQUENCY 

8 
ó 

ó 0 
ö 

(Above) Axial response curve of Wharfedale 
" Langham " cabinet loud speaker. Micro- 

phone distance 4 ft., input I watt. 

(Left) Axial response curve of Wharfedale 
"Portland " chassis. Microphone distance 

4 ft., input r watt. 

excellent adjunct to the better class of re- 
ceiving sets. The chassis alone with free - 
edged cone costs {5 1os., and the complete 
" Langham " cabinet baffle with the same 
unit, /j8 ios. An output transformer can 
be supplied in either case for 15s. extra. 

The makers are Wharfedale Wireless 
Works, Hutchinson Lane, Brighouse, 
Yorks. 
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Band -Spread Tuning 
SIMPLIFYING THE CONTROL OF 

SHORT-WAVE RECEIVERS 

OF the many problems that arise in 
the designing of a short-wave 
receiver, few present so much 
difficulty as the tuning arrange- 

ments. It is not the mechanical side of 
the business that troubles one so much as 
the electrical, for as the frequencies are so 
much higher than 
we have to con- 
tend with on the 
medium broadcast 
waveband, quite a 
small variation in 
the capacity of 
the tuning con- 
denser results in 
a compara- 
tively large change in frequency. 

For example, a 0.0005 mfd. (500 
m-mfds.) condenser tuning a medium - 
wave size coil may cover a band of 1,500 
to 550 kc / s, zoo to 55o metres, or a change 
of 950 kc/s. In this ether space can he 

accommodated about too broadcast 
stations, and if the dial is engraved o -too 
we get approximately one station, or 
station channel, per division. With a dial 
of about four inches in diameter the actual 
movement of the condenser spindle for a 
dial -change of one division is extremely 

10 

Fig. r.- Mechanical band -spread: in conjunc- 
tion with a suitably geared drive, the use of 
main and subsidiary scales permits the accurate 

recording of tuning settings. 

small, and quite a good slow-motion drive 
is needed to make the tuning -in of 
stations reasonably easy. 

Let us now examine the conditions ob- 
taining on, say, 20 metres. If we use the 
same size condenser and merely change 
the coil it would be possible to cover a 
band of frequencies of from, say, 15,000 
kc / s to 5,50o kc / s. Note that the ratio 
of the lower to the higher frequency is the 
same as on the broadcast band previously 
mentioned, but this now represents a 

frequency coverage of 9,50o kc/s, giving 

WHY tuning is inherently so much 

more difficult on short than on 

medium or long waves is clearly ex- 

plained in this article. Mechanical and 
electrical means of overcoming the 

trouble are described. 

room for 95o stations, and with our o -too 
division dial nearly ten stations will be 
crowded into each division. Obviously, 
the tuning will be very critical. 

Needless to say, the usual practice is to 
reduce the size of the tuning condenser, 
and one of about 160 m-mfds. or smaller 

is generally em- 
ployed. Even 
with a condenser 
of this size we 
can get a fre- 
quency coverage 
of, for example, 
from 15,000 kc/s 
to 7,250' kc/s - 
20 to 41.5 metres. 

In the process we will have somewhat im- 
proved the true tuning range as the stray 
capacities will almost certainly be smaller 
and the effective capacity change will 
consequently be relatively larger. 

Fig. 2.-Electrical 
band - spread by 
Means of a parallel - 
connected conden- 

ser. ilz C2 

Even this very drastic reduction in the 
size of the condenser has only lowered 
the actual band of frequencies coveraged 
to 7,750 kc / s, still giving about seven 
stations, or station channels, of io kc / s in 
each division on the dial. The tuning 
must inevitably be just seven times more 
critical than on the medium waveband. 
In order to achieve the same conditions 
the frequency band will have to be limited 
to 95o or, say, Imo kc/s, but then the 
waveband covered by a full rotation of 
the condenser will be only from 20 to 21.4 
metres. Obviously, this is quite imprac- 
ticable, as, to cover a range of 12.5 to 8o 
metres only, dozens of coils will have to be 
used. 

On the short wave, therefore, a com- 
promise is necessary. One way out of the 
difficulty is to reduce the size of the vari 

By 

H. B. DENT 

able condenser to ioo m-mfds., fit a really 
good slow-motion drive and take more 
care in the tuning. 

If one examines the short-wave region 
it will be seen that there are many areas 
having no real interest to the average 
listener, and only quite small bands are 
occupied by broadcast and amateur 
stations, the remainder being used by com- 
mercial services of one kind or another. 

Fig. 3.-In this ar- 
rangement the 
band -spread con- 
denser C2 is con- 
nected across a part 
of the tuning coil. 

Broadcasting is confined mainly to six 
well-defined areas, commonly referred b 
as the 21, 17, 15, II, 9 and 6 Mc/ s bands, 
while amateurs have use of frequencies in 
the region of 28, 14, 7 and 3.5 Mc/s, in 
addition to some frequencies just below 
the medium broadcast band and compris- 
ing 1,715 to 1,925 Mc/s, which in the 
true sense is hardly a short-wave band. 

Alternative Systems 

The question that now arises is how can 
one cover this enormous band of fre- 
quencies with a reasonable number ,)f 
coils, or ranges, and at the same time 
make it possible to tune over the useful 
portions of the band in such a way that 
stations can be logged on the dial with a 
reasonable certainty of repetition? 

There are two schemes in general use ; 

one is described as mechanical and the 
other as electrical band -spread. In 
mechanical band -spread advantage is 
taken of the slow-motion driving mech- 
anism to provide a vernier or subsidiary 
pointer having its own scale. If the gear - 
down ratio is 20 to i the driving knob 
makes ten complete revolutions for one 
half -revolution of the condenser spindle. 
Now by having a main pointer travelling 
over a scale engraved o -io, as shown in 
Fig. i, and arranging for the second 
pointer to traverse another scale, similarly 
engraved, the smaller will make one com- 
plete revolution for a travel of the larger 
of from, say, o to i on the outer scale. 

Component parts of 
an electrical band - 
spread system. The 
condenser on the left 
is variable in steps 
and the intervals are 
covered by the vernier 
unit on the right. It 
is made by Eddystone. 
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Band -Spread Tuning- 
If the vernier scale was made the same 

diameter as the outer, the result produced 
would be equivalent to fitting a scale 
having twenty times the length of the o -ro 
scale. Thus, if this is 6 inches long we 
obtain an effective length with the vernier 

A dial made by B.T.S. that embodies the 
mechanical band -spread feature. The single - 
ended pointer makes eight complete revolu- 
tions for one half -revolution of the double - 
ended one. This actually follows the 

movement of the condenser shaft. 

of ro feet. By choosing different ratios 
from those taken for this example even 
longer effective scales can be produced. 

Though there are many variations of it, 
this is the basic idea of mechanical band - 
spread. It demands a very good slow- 
motion mechanism, which must be entirely 
free from slip or backlash. 

Electrical band -spread is quite different, 

and for this is employed another tuning 
condenser which is usually of much smaller 
capacity than the main one. In its 
simplest form the small vernier, C2, is 
joined in parallel with the larger, Cr, as 
shown in Fig. 2, being provided with a 
separate scale and driving mechanism. 

One scheme adopted by a certain well- 
known firm is to make C2 one -tenth the 
capacity of Cr, the capacity of which is 
changed in steps while the tuning proper 
is carried out on C2. 

In an amateur 
short-wave set one 
could fit independ- 
ently controlled Cr 
condensers in each 
of the tuned cir- 
cuits, and employ 
a ganged assembly 
of small band - 
spread condensers. 

This would obviate, the need for accurate 
matching of capacity and inductance in 
each circuit, for the small differences that 
usually exist in practice would be corrected 
by the independently tuned units. 

Another form of band -spread is shown 
in Fig. 3, where the vernier condenser is 
joined across a portion only of the coil. 
While with this arrangement both con- 
densers could be of the same capacity, the 
band -spread unit C2 is best made only 
just large enough to cover the required 
waveband. 

One advantage of this system is that the 
actual frequency coverage obtained with 
C2 can be made large or small merely by 
moving the tapping point on the coil. It 
is thus possible to fix the tapping on dif- 
ferent range coils so that the portions of 
the range it is required to expand can just 
be covered by the band -spread condenser. 
This enables the greatest benefit to be 
derived from the system. 

USW in the Field 
AN interesting feature of a transmitter - 

receiver designed for military use and 
shown in the accompanying sketch 
(Patent 462529) is the use of a " split " 
frame aerial, the sides of which have a 
large surface area per unit length. This 
ensures maximum efficiency both as a 
radiator or receiver, particularly when the 
size of the loop is small relatively to the 
wavelength handled. 

The harness of the set is equally con- 
venient whether the soldier is standing up- 
right, or crawling forward under fire, or 
lying prone. In fact, the only position 
the wearer cannot adopt is that of lying on 
his back. Also the front view of a man so 
equipped is not noticeably different from 
that of his fellows, so that he runs no 
special risk of being sniped by the enemy. 

The amplifier stage and the filament and 
high-tension batteries are mounted on 
opposite sides of the lower end of a ver- 
tical panel S. The aerial is secured to the 
top of the panel, a cross -bar underneath 
being held by the shoulder straps. The 
valve V shown at the apex of the aerial is, 

;n practice, enclosed in a protective casing. 
It is back -coupled through the inductances 

Transmitter -receiver operating with a split 
loop aerial. The valve at the apex of the loop 
functions as an oscillator for transmission and 
as a super -regenerative detector for reception. 

formed by the two sides of the split aerial, 
and is modulated for transmission, and 
" quenched " for super -regenerative recep- 
tion. Stethoscopes are used in place of 
the usual headphones. The overall weight 
of the ojitfit is less than 201b. 

Engineering Electronics. By Donald G. 
Fink. Pp. 358 with 217 Figs. McGraw 
Hill, Aldwych House, Aldwych, 
London, W.C.2, 1928. Price 21s. 

THE " hard " valve (in American, " high - 
vacuum tube ") is by far the most wide- 

spread and well-known electronic device ; in 
fact, the author of this book estimates, from 
the number of valves in the average Ameri- 
can receiver, and the number of sets in use, 
that there are more valves than inhabitants 
in the United States. But in the last ten or 
fifteen years other electronic devices which 
have been discovered are rapidly acquiring 
practical importance, not only for strictly 
" wireless " purposes, but in other applica- 
tions, such as the familiar neon sign, 
and for industrial processes such as colour 
matching by photoelectric cells. 

In " Engineering Electronics " the author 
begins by describing the fundamental prop- 
erties of the electron, and its behaviour in 
electrostatic and magnetic. fields, both in 
vacuo and in the presence of gas (e.g. Neon) 
or of vapour (e.g. Mercury, Sodium). As 
far as possible, this explanation is physical 
rather than mathematical, and is plentifully 
illustrated with curves showing the results 
graphically, so that it is fairly intelligible 
even if the " maths " is "skipped," al- 
though such " skipping " is scarcely neces- 
sary, since only school algebra and trigono- 
metry are involved. 

Commercially produced electron devices 
are then described ; there are chapters on 
high -vacuum valves, gas -filled valves and 
Thyratrons, photoelectric cells, neon and 
other gas -filled electronic light sources, and 
a chapter on miscellaneous specialised de- 
vices such as cathode ray oscillograph tubes 
and t?levision transmitting tubes (the " Icon- 
oscope " and the Farnsworth " Image 
dissector "). 

The book concludes with four chapters on 
applications ; to " power " purposes (mer- 
cury -arc rectifiers, grid -controlled and 
otherwise), to wireless and telephony, and to 
industrial control. These chapters are illus- 
trated with outline diagrams of connections 
which enable the principles to be followed 
much more easily than if full details of 
components, etc., were given, of the " home 
constructor's set" variety. The author, in 
his preface, says that he has tried " to steer 
a course between simple descriptions of 
equipment on the one hand and elaborate 
technicalities on the other "; we think he 
has succeeded in this aim. C. R. C. 

The Wireless Industry 
M. Michael, Ltd., have introduced an AC/DC 
r,inn of their Model 380, illustrated in our 

i sue of June 2nd. 

The uses of " Silentbloc " vibration -absorb- 
ing mountings for protecting radio apparatus 
in aircraft, etc., are described in a well - 
prepared illustrated booklet issued by Silent- 
bloc, Ltd., Victoria Gardens, Ladbroke Road, 
Notting Hill Gate, London, R'.1 r. 

The Sinclair Speaker works are closing down 
for the annual holiday from August ist to 
August 7th, both days inclusive. 
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Home Recording 
N the first two articles of this series 
the general principles of lateral disc 
recording and the mechanical details 
of the machines used for direct re- 

cording have been discussed. We now 
turn to a consideration of the general re- 
quirements of the blanks on which the 
records are to be cut. It may be men- 
tioned in passing 
that in strict gramo- 
phone parlance the 
record is the re- 
cording on o n e 
side of a disc, and 
when we refer to a disc we strictly are 
speaking of both sides in the case of a 
double -sided commercial pressing. This 
may perhaps sound pedantic, but the dis- 
tinction can be important in purchasing 
pressings. 

As has been previously explained, in the 
manufacture of the commercial gramo- 
phone record the recording is made on a 
wax blank. When such a wax is played 
back immediately, as a test for the artists 
and recording engineers to hear before the 
final wax is made, it is, of course, being 
used exactly like a direct record. Such a 
playing renders it useless for the manu- 
facture of a matrix, and, for this reason, it 
is common practice in commercial record- 
ing - studios to record two waxes simul- 
taneously so that one may be played back 
and the other used for the matrix if the 
recording is passed. Except for experi- 
mental work, where a record is only 
played once or twice at the most, material 
as soft as wax is obviously quite unsuit- 
able for making true direct gramophone 
records unless some hardening process can 
be evolved so that the wax can be played 
a number of times without damage. 

Disc Material 

We therefore arrive at the requirements 
for a suitable material for the direct re- 
cording blank. It must be initially soft 
enough so that a clean groove of the 
correct depth may be cut and at the same 
time must be hard enough, or must be 
capable of being hardened quickly, so 
that it may be played back a large number 
of times without the walls or bottom of 
the groove being damaged by the replay 
needle. Such requirements were not easy 
to obtain in the early stages of the de- 
velopment of direct recording, but in the 
past few years a number of blanks have 
come on the market, and it is now pos- 
sible to cut a record which has a lower 
surface noise level than any shellac press- 
ing, and which can, under favourable 
conditions, give a very high degree of 
fidelity, and yet can be reproduced using 
a straight steel needle well over one hun- 
dred times. A few years ago this would 
have been regarded as impossible, but 
intensive research has been carried out 

PART III. -THE DISC 

AND THE STYLUS 

on the preparation of the recording disc. 
In considering the subject of direct re- 

cording, and recording blanks in particu- 
lar, it is interesting to note that the original 
records made by Edison were, of course, 
direct recordings, as they were made on 
a cylinder covered with thick tinfoil, and 
the hill and dale system was used. The 

recorder was, of 
course, used to re- 
produce the record- 
ing, and some of the 
early home recorders 
were worked on a 

similar principle, except that an alu- 
minium disc was used instead of a tinfoil 
cylinder and the lateral system employed. 
It might not be out of place, in view of 
this, to give here some further details 
with regard to Edison's original phono- 
graph. A patent was taken out for it in 
December, 1877, and the cylinder carry- 
ing the tinfoil was mounted on the lead 
screw, while the recording diaphragm was 
kept fixed. The lead screw was driven by 
hand, and a flywheel was mounted on it 
to keep the speed steady. We see, there- 
fore, that the principles on which the 
modern gramophone recording machine 
works were to be found in Edison's 
original talking machine invented sixty 
years ago, and that this machine was 
probably the first direct -recording ap- 
paratus. 

Probably the simplest and cheapest re- 
cording blank available to the experi- 
menter is the plain aluminium disc. Alu- 
minium is normally used as it is fairly 
soft, but a groove 
cannot be cut in it 
in the strict sense 
as in the case of the 
wax blank, a n d 
hence a conical 
cutter is often used 
which pushes rather 
than cuts a groove, 
which is normally 
about one- or two - 
thousandths of an 
inch deep. Such a 
groove has a very 

By HUIVIFREY ANDREWES, 

B.Sc., A.bI.I.E.E. 

of direct recording it was realised that the 
plain aluminium disc had serious draw- 
backs, and considerable research work has 
been done in this country, on the Con- 
tinent, and in the United States to develop 
a disc which would not only have a longer 
life, but which could be cut in a similar 
manner to the commercial wax recording 
blank, and a large number of different 
types are now available to the experi- 
menter. 

Types of Disc 

These discs fall into three main classes. 
First, those which have as their bas3 an 
aluminium or zinc disc coated with a suit- 
able compound on which the actual re- 
cording is made, the metal base only being 
used to support the compound. Secondly, 
discs having a base consisting of a thin 
sheet of glass, suitably coated ; and 
thirdly, those which are homogeneous and 
usually flexible and consist entirely of the 
material on which the recording is cut. 
There is also a fourth class, which was at 
one time available in the United States, 
but not, it is believed, in this country, 
which was pre-grooved-that is to say, a 
plain spiral 34;as already cut in the disc. 
which was of a semi -soft material, and 
hence no tracking mechanism was neces- 
sary in recording on such blanks. This 
latter type was, however, as might be ex- 
pected, not very satisfactory, and such 
discs are not now available. 

Taking now the first class of disc, these 
are usually coated with a cellulose com- 

pound, and there 
are a number of 

HAVING described the general 
principles of direct honte re- 

cording and the machines in general 
use, the author now turns to a 
discussion of the all-important matter 
of the discs or recording blanks. 
The various different types available 
to the amateur are described and the 
different treatments they require are 

explained in this article. 

poor shape, and the 
record is played back with thorn or fibre 
needles, and the surface noise is rather 
high. Such records have a fairly short 
playing life, but if cost and simplicity are 
the most important factors, and a long life 
is not required, as in the case of experi- 
mental recordings, there is no doubt that 
the plain aluminium disc has its uses. 
Copper blanks have also been tried, and 
in the case of both metals the cutting is 
materially assisted by lubricating the disc 
with oil or grease before the recording is 
made, and by leaving some oil or grease 
on the disc the surface noise may be re- 
duced and the playing life increased. 

At an early stage in the development 

different makes on 
the market. There 
is also a type which 
is coated with a 
plastic material, 
and these have to 
be subjected to a 
heat treatment after 
recording, when 
they become ex- 
tremely hard. All 
the types of disc 
having a metal 

base have the great advantage that they 
are unbreakable, but can, of course, be 
bent, and all discs should always be care- 
fully examined for flatness before being 
used, as otherwise a light and heavy track 
will be produced if there is a serious bump 
at any point. 

In examining the disc it should be borne 
in mind that a sudden rise and fall of the 
cutter head and stylus is far more serious 
than a gradual one, and may even cause 
the point of the stylus to leave the disc 
altogether and leave a gap in the track. 
A method often adopted for checking the 
flatness of the disc is to place it on the 
recording table, and, while it is rotating, 

www.americanradiohistory.com



-74 Whehoo 
WOpIlc1 

JULY 28th, 1938. 

Home Recording- 
observe the reflection of some stationary 
object, such as the tracking arm or the 
slide of the tracking mechanism and see 
how much the reflection moves. If the 
movement is slight and gradual the disc 
is satisfactory, but if the movement is 
sudden, even though it is not great, the 
recording on such a disc may be unsatis-. 
factory, particularly if the movement ob- 
served is at the edge of a twelve -inch disc. 
Naturally, imperfections in flatness are 
most noticeable in large -diameter discs, 
and, as a rule, there 
is very little trouble 
with discs of ten 
inches and less in 
diameter. As ex- 
plained in the sec- 
tion dealing with 
recording machines, 
some manufacturers 
dish the turntable, 
so that when the 
centre clamp is 
pressed down on a 
disc having an alu- 
minium base, any 
small unevenness 
is taken up. A suitable washer must be 
fitted when other types of disc are used. 
The writer has found that, as a general 
rule, discs having a base material other 
than aluminium cannot be dished in this 
way, particularly those with a zinc base. 

In all types of metal -base discs the cellu- 
lose or other coating shouldbe fairly thin, 
so that the walls of the groove cut in the 
disc are well supported by the metal base. 
Although this type is usually subjected to 
a hardening process, the coating is still 
resilient to a certain extent, and, therefore, 
if the coating is not fairly thin the walls 
of the groove tend to give under the pres- 
sure of the replay needle on large ampli- 
tudes, and also where the velocity is high, 
with subsequent losses. All discs of this 
type also show a loss in the reproduction 
of the higher parts of the frequency spec- 
trum compared with the shellac pressing, 
and this ' ` disc loss " must be allowed for 
in considering the characteristic of the re- 
cording head and amplifier. The cellu- 
lose type of, disc may be cut with either 
a steel or sapphire' recording stylus, and 
the swarf is -often white or pale blue in 
colour. Some makes .of disc, however, 
have a dark brown or black swarf. 

Fig. 

Hardening Processes 

A special hardening fluid is often recom- 
mended by makers, and the experimenter 
should follow the instructions given for 
different types of disc. A light lubricating 
oil is included in most hardening fluids for 
this type of disc, with the result that the 
finished disc is greasy to the touch. If 
left for a considerable time the disc may 
become dry, and it should then be rubbed 
over with hardening fluid to relubricate 
the grooves. 

Turning now to the second type of disc, 
in this case the coating is of a gelatinous 
nature, and a hardening process is essen- 
tial if a number of playings are required, 

I.-Two enlarged views 
cutting stylus. 

although it may be played immediately 
in experimental work if the disc is not re- 
quired to be kept. The hardening pro- 
cess takes slightly longer than in the case 
of the cellulose type, but this is not nor- 
mally important. The finished disc is 
slightly harder than those of the previous 
type, with the result that, under favour- 
able conditions, it is possible to obtain a 
slightly louder record and some improve- 
ment in the higher frequency response. 
As a glass base is used for this type of 
disc, it is claimed that a more uniformly 

flat disc is pro- 
duced, but there is, 
of course, the dis- 
advantage that the 
disc is breakable, 
although no more 
so than the familiar 
shellac pressing. A 
sapphire stylus 
must always be 
used for cutting this 
type of disc. 

Finally, we come 
to the homogeneous 
type of disc. These 
are cut in a similar 

manner to the cellulose kind, but they are 
usually flexible, and it is therefore some- 
times more difficult to get them to lie flatly 
on the recording table, with the result that 
a light and heavy cut is obtained on the 
edge of the disc. These discs are, it is 
believed, widely used on the Continent 
and do not require any hardening process, 
although a little lubrication is again an 
advantage. These discs may also be cut 
with a steel or sapphire stylus. 

As mentioned in the first article in this 
series, a number of these discs may be 
used as master recordings from which mat- 
rices may be made, from which shellac 
pressings can be taken, and it may he 
stated here that the cellulose type is 
most suitable for 
the purpose. Up 
to the present time 
the second type has 
not been f o u n cl 

satisfactory for this 
purpose. Where it 
is desired to use 
the disc for the 
manufacture of a 
matrix, it is usually 
better not to use 
any hardening pro- 
cess, and although 
the master may, of 
course, be played, 
great care should be exercised in this 
operation. 

Before leaving the subject of the disc 
itself it might be mentioned that as there 
are now a variety of different makes of 
disc available, all of which have their ad- 
vantages and disadvantages, and as the 
final word has not been said by a long 
way, it must be left to the experimenter to 
try the various different discs and choose 
the one which best suits his particular pur- 
pose. 

We now come to the question of the 
actual stylus with which the groove in the 

of a steel 

Fig. 2. --Two views of a typical sapphire stylus; 
note the angles of the different faces. 

disc is to be cut. In the first article in 
this series it was explained that, owing to 
the nature of the material to be cut, the 
shape of the groove in a directly recorded 
disc differs from that of the commercial 
pressing, and photomicrographs of the two 
types of groove were shown. It is obvious, 
therefore, that we shall find that the 
shape of the point of the cutting stylus is 
different for the two types ofrecording. 
Figs. r and 2 show typical shapes of steel 
and sapphire direct -recording cutters. In 
the majority of cases the direct -recording 
stylus has sides at 90 degrees, and the 
stylus ends in a very sharp pointrwhereas 
the wax sapphire is rounded. The set- 
off angle, as it is called, is usually 15 
degrees, so we see that the point is tri- 
angular in shape. This can be clearly seen 
in the photographs. 

Stylus Life 

A number of different steel and sapphire 
styluses are available to the experimenter, 
and the success obtainable with different 
makes of cutter depends largely on the 
accurate formation of the actual point. As 
a general rule, the cutting life of a steel 
stylus is comparatively short, and with 
some makes averages about three to six 
twelve -inch sides. This type of stylus 
has, however, the advantage that it is com- 
paratively cheap, varying between three- 
pence to ninepence per stylus. For the 
experimenter this is perhaps an important 
point, as so often the stylus is damaged 
accidentally, due to errors in the operation 
of the tracking mechanism, that the cost 
of the cutting stylus can be a serious 
financial item. - 

The sapphire stylus, on the other hand, 
normally has a much longer life, and 
thirty or forty twelve -inch sides can often 
be cut with one stylus, but as they are 
more expensive and vary .in price from 

three to fifteen 
shillings, accidental 
damage must be 
avoided. It may 
also be stated 
that t h e second 
class of disc men- 
tioned above can 
only be cut with a 
sapphire stylus, and 
hence greater care 
must be taken when 
using this type of 
disc. It is always 
desirable to test 
the stylus before 

any important recording is undertaken, 
particularly in the case of the steel type. 

A method often adopted, if a high - 
power microscope is not available to 
check a -batch of styluses, is as follows : 

Using a carefully selected disc, an un - 
modulated cut about one -eighth to a 
quarter of an inch wide is made with each 
stylus, and then these cuts are played back 
under standardised conditions. Such con- 
ditions depend naturally on the equip- 
ment used. The author has found that in 
any serious work it is very desirable to 
determine definite playback conditions so 
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that at any time the level and degree of 
surface noise between different recordings 
can be compared. If the apparatus is 
adjusted so that a fair amount of surface 

be out of place to outline here some of the 
methods usually adopted. 

Taking first the cellulose type of disc, 
the thread of swarf as it comes away from 
the stylus is often electrostatically charged, 

Fig,. s.- Swarf brush; note the eccentric wheel at the end of the brush -holder driven ;rom 
the centre clamp. 

noise can be heard when a new high - 
quality shellac pressing is played, and the 
level always adjusted to give a predeter- 
mined reading on the volume level indi- 
cator using a constant frequency disc, then 
the quality of á given cutting stylus can 
be readily determined, provided, of course, 
that it is first known that the test disc 
which is being used is itself satisfactory. 
Conditions may, of course, be such that 
for normal playback the surface noise is 
excessive, as it is only possible by exagger- 
ating such faults that the best possible 
results, using any given type of disc and 
cutting stylus, can be obtained. 

Surface Noise 

The author has found it convenient to 
divide surface noise due to the cutting 
stylus into three grades-A, B, C-with 
the use of a plus and minus sign for inter- 
mediate grades. Thus, for given playback 
conditions, an A surface is good, a B sur- 
face is moderate (about equal to the aver- 
age commercial pressing), and a C surface 
is definitely poor. An A plus surface is 
occasionally met where, even under the 
most exacting conditions, scarcely any sur- 
face noise can be heard. Such discs 
should always be kept for demonstration 
to one's friends. It need hardly be added 
that the playback needle must be above 
suspicion for such tests. 

When all types of direct recording disc 
are cut correctly a thin thread of the disc 
coating comes off from the cutting stylus 
and is known as swarf. If this swarf is 
allowed to collect behind the stylus or in 
a circle on the disc without attention it is 
very liable to cause cutting faults, and 
may even lift the stylus from the disc and 
give complete breaks in the track. This 
trouble is particularly serious with gela- 
tinous type of coating, as in this case the 
swarf is considerably stronger than the 
cellulose type, and may cause damage to 
the point of the sapphire stylus. Some 
method of dealing with this swarf must, 
therefore, be evolved, and it will net 

and, therefore, tends to cling closely to 
the surface of the disc and often follows 
the line of the previous groove cut. The 
simplest way of dealing with this swarf 
is to brush it with a soft brush, about an 
inch wide, and cause it to collect round 
the centre clamp. A little practice is re- 
quired to acquire the requisite skill, but, 
although simple, it is perhaps rather a 
tedious process and makes the recording 
of a programme or item requiring moni- 
toring rather difficult if one is single- 
handed. A simple automatic brush has 
therefore been evolved by one manufac- 
turer, and is shown in Fig. 3. In order 
to keep the brush moving over the sur- 
face of the disc it is mounted on a pivoted 
arm in a similar manner to a pick-up and 
an eccentric wheel driven from the centre 
clamp causes the brush to oscillate to and 
fro. The swarf collects under the brush 
and then collects round the centre clamp. 

Unfortunately, owing to the electro- 
static charge on the swarf in the case of 
the cellulose type of disc, it cannot be 
removed by suction as is done in the case 
of the thread of wax from the commercial 
wax recording machine. The suction 
method can, however, be adopted in the 
case of the gelatinous coating. Suction 
plant is a somewhat expensive item, 
and some brushing method will therefore 
appeal more, perhaps, to the experi- 
menter. A brush similar to that already 
described is, however, not satisfactory, as 
this type of disc is softer and can readily 
be marked, and must not even be touched 
by the hand before it has been hardened. 
A pad of soft material such as flannel or 
cotton -wool makes a good substitute, 
although even this produces a mark on 
the disc. Marks produced in this way on 
the disc do not, however, affect the sur- 
face noise appreciably, but tend to spoil 
the appearance slightly. If suction is not 
used, therefore, with this type of disc, 
brushing with a soft brush by hand must 
be resorted to, and as the swarf forms a 
good ring round the disc when the cut is 
correct, with a little practice this can be 

done satisfactorily. Most manufacturers 
recommend that the stylus should be set 
at a slight angle to the radial line of a 
disc so that the swarf tends to be thrown 
towards the centre of the disc, but this 
angle must not, of course, be too great or 
the groove cut in the disc will be dis- 
torted. 

News from the Clubs 
Dollis Hill Radio Communication Scciety 
Headquarters: líraiulcrofl. Scl:ools. Warren Ro;.d, 

London, N.W.-'. 
Meetings: Alts maie 'rue'days at s.15 p.m. 
Hon. Sec.: :11 r. E. Eldridge. ai. Oxgate Gardens, 

London, N. W.2. 
On July r 2111 members discussed the accurate 

measuring of transmitter efficiency, and this 
was followed by a discussion on receivers and 
transmitters installed and used in mobile NV /T 
stations. 
Romford and District Amateur Radio 

Society 
Headquarters: \'.1L1'..1. ltcd Triangle Club, North 

Street. Romford. 
Meetings: Tu'>day- ,t `.ae p.111. 
Hon. Sec.: Mr. l:. u. E. It s,rdu, Guucsa Gardens, 

(Indwell H, ati. 
Among members there are now nine with lull 

transmitting licetis s and thirteen with arti- 
ficial aerial licences. Several further applica- 
tions are pending. 
Bootle and District Amateur Transmitting 

Society 
Headquarters: 343, Stanley Road, Bootle, Liverpool, 20. 
Meetings: 'l'ne,day evening.,. 
Hon. Sec.: \Ir. t'. E. Cnuliffe, 3G8. Stanley Road, Bootle, 

Liverpool, "U. 
Meetings are at present being held in the 

temporary headquarters, the address of which 
is mentioned above. Persons in the district 
are invited to write to the hon. secretary for 
a membership application form. 
North Manchester Radio Society 
Headquarters: 14, Fairfax Road, Prestwich, near Man- elster. 
Meetings: Alternate Sunday. at 330 p.m. 
Hon. Sec.: Mr. R. Lawton, 10, Dalton Avenue, Thatch 

Leach Lane, Whitefteld, near .Alauehester. 
Regular meetings of the above society are 

now being held on alternate Sundays, commenc- 
ing at 3.30 p.m., the rooms being available for 
use of members from 3 p.m. The membership 
fee is 5s. a year, payable in two half -yearly 
instalments of 25. Od. A charge of 3d. is also 
made at each meeting. The meetings so far 
fixed are as follows: 

August 14th and 28th, September irth and 
15th, October 9th and 23rd, November 6th and 
zoth, December 4th and 18th. More dates may 
be added later, and arrangements will be made 
for members to visit various places of interest. 

TWO NEW BURNDEPT RECEIVERS 

In their latest Models 298 and 299 Burndept, 
Ltd., provide press -button mechanical tuning 
in addition to continuous tuning over a range 
of 13.5 to 58o metres and 75o to 2,000 metres 
in four bands. A five -valve superheterodyne 
circuit is used in each case, the battery 
Model 298 having a separate oscillator 
instead of a power rectifier to make up this 
number. A permanent magnet loud speaker 
is fitted in both models and the price for AC 

or battery operation is 1o! guineas. 
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THE NEW D.G. 
Professor Frederick Wolff Ogilvie 

ONE 
ul the London news- 

papers on the day of the ap- 
pointment of Dr. Frederick 
Wolff Ogilvie as Director - 
General of the 13.B.C., had, as 
a poster topic, " Why Ogil- 
vie? " We would ask, " Why 
not? " Surch- it cannot be ex- 
pected that the appointment of 
a successor to Sir John Reith 

would at once meet 
with general ap- 
proval. It certainly 
came as a surprise, 
for, although his 
name was one of the 
first to be mentioned 
for the post, he 
was little known to 
the man - in - the - 

street. 
Dr. Ogilvie, who 

is at present Presi- 
dent and Vice -Chan- 
cellor of Queen's 
University, Belfast, 
has had a distin- 
guished academic 
career, both at 
Edinburgh U n i - 

versity, where he 
was from 1926 to 
1934 Professor of 
Political Economy, 
and, latterly, at 
Belfast. He will 
not take up his new 
duties until October 
ist, so that t h 

B.B.C. will have been with- 
out a D.G. for three months. 

There has been much specu- 
lation on the question of the 
salary of the new Chief, but the 
amount, variously stated at 
from -L6,000 to I1o,000 per 
annum, is fixed by the Board 
of Governors, who made the 
appointment. 

TAIL BIGGER THAN DOG 
Worse Beginning on Broadcasting 

House Extension 

A5T ART is about to be made 
at clearing the site now 

ncrupied by Nos. 10-22 inclusive, 
Portland Place, London, \V.1, 
for the erection of the extension 
to Broadcasting House. The 
demolition of the existing 
buildings, and clearing the site, 
will occupy several months, 
during which time detailed 
planning will be completed. -It 
is hoped to have the building 
ready for occupation towards 
the end of 1940. 

The extension as planned has 
a volume slightly in excess of 
the existing building. The 
architectural treatment, which 
has been approved by the Royal 
Fine Art Commission, will con- 
tinue and amplify that of the 
existing façade to Portland 
Place. The extension is planned 
as an office building above 
ground -floor level, with a con- 
trol suite on the seventh floor, 
and a restaurant on the eighth 
flour. A light court will occupy 
the centre of the structure. 
Below ground level will be 
accommodated a general pur- 
poses studio 8oft. by 54ft. by 
3oft. high, three dramatic 
studios, -an effects studio and a 
number of rehearsal rooms. It 
has already been announced 
that the architects are Messrs. 
Val Mver and Watson -Hart, 
F.11.R.1.B.A., and Messrs. 
\Viinperis, Simpson & Guthrie, 

F.F.R.I.B.A., in association 
with Mr. M. T. Tudsbery, 
M.Inst.C.E., the Civil Engineer 
to the Corporation. 

FILM RECORDING 
Increasing Use in Broadcasting 
HE B.B.C. recording staff are 

showing an increasing ten- 
dency to resort to the use of the 
film track for recorded pro- 
grammes. The principal reason 
is that cuts can be made more 
easily with this method than with 
any other. Freedom from hiss, 
provided the filin is kept spot- 
lessly clean, is another important 
advantage. 

It is probable that film tracks 
may be used for the repetition 
of the Empire programmes in 
the near future. 

Film Tracking the Loch Ness 
Monster 
On Monday last, July 25th, a 

venturesome little party, headed 
by John Pudney, the B.B.C. 
producer,sallied into the open at 
Fort Augustus with a mobile 
recording van to capture some- 
thing of the aura of mystery 
which has hung over Loch Ness 
since 1933, when the Monster 
splashed into the headlines for 
the first time. 

Wax recordings of interviews 
with " eye witnesses " are to be 
blended in a featurz programme 
which will be re-recorded on a 
film track for broadcasting to 
Regional listeners on August 
21st. 

NEWS OF 
NEW AMERICAN 

NETWORK 
Scheme for Linking Up Individual 

Stations 
TO supply the thirty-two 

million American set -owners 
with broadcast material, there 
are 728 transmitting stations, 
almost half of them being linked 
up with either the N.B.C., the 
C.B.S., or the Mutual networks. 
Of the remaining stations, 387 in 
number, the majority are strung 
across the country supplying in- 
dependent broadcasts over local 
areas. 

The problem of welding these 
stations into a profitable inde- 
pendent system has twice been 
handled unsuccessfully, three 
years ago by the Trans -con- 
tinental Broadcasting System 
and, more recently, by Airways, 
Inc. 

Now a new effort is being pro- 
moted by the Western Radio 
Union, a subsidiary of the well - 
established Western Newspaper 
Union, which serves 10,000 
newspapers with syndicated 
material. The new system would 
embody a coast -to -coast net- 
work, primary coverage being 
rural areas. Much of the 
material broadcast would be in 
the form of electrical transcrip- 
tions, which offer a flexibility 
essential to isolated stations. 

It is expected that the system, 
which is to be designated by the 
letters \V.R.U., will Ile operating 
in the autumn, and eventually it 
mar have the largest membership 
of any of the existing systems. 

RESULTS OF RECENT A.A.A. 
Championship races at the White 
City were for the first time re- 
layed to the scoreboard by means 
of this portable 3 -metre trans- 

mitter. 

BERLIN EXHIBITION 
PRE -VIEW 

Teevisors for the German Public 

FE the first tune in Germany 
television receivers will, at 

the annual Radio Exhibition, be 
available to the public. They 
will cost about Rm.600 (approx. 
£5o) for television reception only, 
or about Rm.85o for a combined 
television and all -wave receiver. 
It is also expected that large - 
screen reception on a 5o cm. sq. 
screen will be attempted. 

Other items of interest which 
will be seen at the Show, which 
will remain open longer than 
usual (August 5th to 21st) in- 
clude a new mains receiver at 
about half the price of the old 
Volksempfanger, and a new 
edition of the original " People's 
Set," incorporating a moving - 
coil loud speaker. 

A giant theatre, seating some 
4,000, for the performance of a 
Radio Revue, will be a feature 
of the Show. 

FRENCH NEWS 
SUPPRESSED 

Unpopular Muzzling of the Broad- 
cast Word 

ASwas recently reported in 
these pages, the time 

allocated to broadcast news 
bulletins from French State and 
private stations has been re- 
duced from one -and -a -half hours 
to twenty-one minutes. - This 
drastic treatment is the result 
of applications made to the 
Government by the National 
Federation of Newspapers, and 
it has aroused serious protests 
from general public, various 
wireless associations and even 
from a certain section of the 
Press. 

The Federation has published 
an official statement repudiating 
any responsibility for the sup- 
pression, pointing out that the 
object of its demands was to re- 
vise the hours of broadcast news 
bulletins so as to prevent them 
from coinciding with the release 
of newspapers. It is expected 
that the subject will be brought 
before the Government for 
further consideration. 

SHORT WAVES AT PORTSMOUTH 
S HORT -WAVE transmitters 

on a modern cruiser and a 
destroyer will be used on Satur- 
day (July 29th) for commen- 
taries on the naval activities 
which begin Portsmouth's Navy 
Week. A receiving station on 
shore will relay signals to the 
B.B.C.'s mobile broadcasting 
van, whence they will be 
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[[K 
piped " to Broadcasting 

House. 
The principal commentary falls 

to Thomas Woodrooffe, who will 
describe from Nelson's Victory 
typical scenes in the dockyard 
around. Assisting him will be 
two staff commentators, one on 
the cruiser and the other on the 
destroyer. 

STANDARDISED CONCERT 
PITCH 

DURING the recent summer 
meetings of the Inter- 

national Broadcasting Union a 

technical committee reported 
on its studies into the acoustic 
qualities of the note " A " 
which is used internationally 
as the tuning note for orches- 
tras. Conditions of tempera- 
ture in different parts of the 
world affect the pitch of identi- 
cal tuning forks, and the prob- 
lem of standardisation will prob- 
ably resolve itself into frequency 
measurement. The committee 
proposed that the matter should 
be treated in conjunction with 
the International Acoustic 
Committee at the earliest oppor- 
tunity. 

FROM ALL 

QUARTERS 

Malayan Short-wave Station 
Sut SHENTON THOMAS, Governor 

of the Straits Settlements, last 
week opened the new short-wave 
transmitter of the British Malaya 
Broadcasting Corporation, which 
will operate on 30.96 metres. 

Cable for Radiolympia Television 
INTERFERENCE during the tele- 

vising of Bertram Mills's circus 
from Olympia last January has led 
to the decision to use a cable link 
for the Radiolympia transmissions, 
which begin on August 24th. 

Popularity of Radio in India 
THE increasing popularity of 

wireless in Baroda, India, where 
the Government of the State has 
recently sanctioned the sum of 
Rs. 150,000 for the construction 
of a broadcasting station for the 
State, is evidenced by the increase 
in receiving licences which recently 
numbered 419 as compared with 
247 a year ago. 

New York Television Exhibition 
IN Radio City, New York, the 

National Broadcasting Company 
has installed a permanent tele- 
vision exhibition. This includes, 
in addition to apparatus and ex- 
hibits, a large, glass -walled studio 
from which performances being 
televised can be seen by visitors. 

Radio Exhibitions 
IT might be. of interest to readers 

to have for reference purposes the 
following list of radio exhibitions 
arranged in date order: 

German.-L'erlin, August 5th to 21st. 
British.-Ii::dio Manufacturers' Asso- 

ciation, Olympia, August 24th to Se p 
temper 3rd. 

Polish.-Warsaw, August 27th to Sep- 
tember lit h. 

French.-Grande Pa I:: is, Paris. Sep- 
tember Ist to litlr. 

L'elgiau.-luth Salon de la T.S.F., 
Brussels, September 3rd to 13th. 

Swiss.-National Swiss Fair, Lau- 
sanne, September 10th to 25th. 

Portable Police Communication 
Set 

Tar. South African Police has 
sponsored the construction, by an 
amateur, of a portable two-way 
transmitter receiver. It uses a 
wavelength of 4.5 metres, weighs 
1olb., and has an effective range of 
ttp to 15 miles. 

Paris Traffic Controlled by Wireless 
DURING the visit of Their 

Majesties to France the gendarmerie 
of Paris made use of a low cruis- 
ing dirigible for the control of 
traffic, it being in- wireless com- 
munication with a mobile ground 
station. 

Brusses Broadcasting Housa 
ALT11ouGH the new building has 

been completed it is not expected 
to he completely equipped for 
three months. The inauguration 
will probably take place next 
November. 

That East Anglian Ré ay 
THE decision to erect a 5 -kW 

relay station in the Norwich dis- 
trict, or a little farther inland, is 
still trembling in the balance, but 
B.B.C. engineers have recently 
completed a survey with mobile 
receiving equipment to gauge the 
field strength of all the home 
broadcasting stations in Norfolk, 
Suffolk and parts of Nottingham-. 
shire and Lincolnshire. 

French Telev:sion Takes a Rest 
TELEVISION transmissions from 

the Eiffel Tower closed down on 
July 15th for a month in order to 
make certain technical readjust- 
ments. This is a striking emula- 
tion of the fine B.B.C. example set 
last year when the London tele- 
vision station closed down for 
three weeks. 

Pianoforte E!ectro-Acoustics 
AT a recent meeting of the In- 

stitute of Wireless Technology the 
President, Mr. Sydney A. Ilurren, 
gave an interesting lecture on 
Pianoforte Electro -Acoustics. He 
described the principles of the 
" Pianotron," in which each note 
has its own pick-up by which 
effective and permanent " voic- 
ing " can be secured over the 
whole range; a demonstration on 
the instrument followed. 

New Yoric Likes 16 Metres 
AMERICAN theatre -goers are ad- 

jured by the New York Times to 
make a practice of tuning -in 
Daventry on 16 metres for record- 
ings of programmes which they 
have missed during the evening. 

According to New York opinion, 
London leads the way in 16 -metre 
broadcasting from Europe to 
America. During the early even- 
ing both GSG and GSP are re- 
ported to be giving clear, inter- 
ference -free reception. 

Dubilier Sports 
THE fifteenth annual sports 

meeting of the Dubilier Athletic 
Sports Association was held on 
Saturday, July 16th. 

Miscellaneous Advertisements for 
August 9th Issue 

WITH the approach of the 
August Bank Holiday slight alter- 
ations are necessary in our print- 
ing arrangements. Miscellaneous 
advertisements intended for the 
issue of August 4th must be re- 
ceived not later than first post to- 
morrow-, Friday, July 29th. 

LOUD 
SPEAKER 

SPIRE OF A MODERN 
CHURCH in Prague, Czecho- 
slovakia, which is probably the 
only one of its kind in the world 
to have been expressly designed 
for the accommodation of an 
electrical sound reproduction 
system ; a loud speaker near 
the top of the spire diffuses 
peals of bells " rung " from a 

recording. 

R.S.G.B Convention 
AN enterprising programme has 

been arranged for the 13th Conven- 
tion of the Radio Society of Great 
Britain which will be held from 
September ist to 3rd. The pro- 
gramme, besides including those 
hardy annuals the Saturday Night 
Dinner and I.E.E. Meetings, also 
embraces visits to Alexandra 
Palace, Greenwich Observatory. 
Broadcasting House and the 
G.E.C. Research Laboratories at 
Wembley. 

EXPERIMENTAL TELEVISION transmissions radiated from station G6PU at Portsmouth Municipal College have been successfully conducted 
for some time. Mr. A. Parsons, Senior Lecturer in Telecommunications is seen (right) at the end of the lab. bench where photo -electric cell 
sub -amplifier, modulator and 25 -watt 10 -metre vision transmitter are located. On the left a student is operating the arc and low -definition 

scanning arrangements. 
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Developing a How a Receiver is Designei-XX 

Hgh-Quahty Communcahon Receiver 
THE TUNING SYSTEM 

EFORE proceeding to discuss the 
details of the RF stage and fre- 
quency -changer, it is necessary 
to consider the tuning system 

which we shall adopt. As pointed out in 
an earlier article our aim is to provide a 
tuning range of from, approximately 5 
metres to 2,000 metres, the only gap in 
this band being around 645 metres which 
corresponds to the intermediate frequency 
of 465 kc /s. The obvious thing to do is 
to use a single variable condenser and a 
wavechange switch, as shown in Fig. 21, 
which enables a series of different coils to 
be used, thus dividing the enormous range 
into a number each of which is of more 
reasonable magnitude. 

This, in fact, is the way in which most 
receivers cover the short, medium and 
long wavebands. Most receivers, how- 
ever, do not tune below about 13 metres, 
and some do not even go to as low a wave- 
band as this. It is then possible to use 
only one or two short wavebands in addi- 
tion to the medium and long wavebands 
with small gaps in unimportant parts of 
the whole range- This course, however, 
is likely to involve us in difficulties if we 
try -to extend the tuning range down to 5 
metres and for two reasons. The first is 
that the total minimum capacity in the 
tuned circuit is 
likely to be so high _ 
that the coil induct- 
ance required for 
tuning to 5 metres 
will be of the same 
order as the induct- 
ance of the wiring. 
The other is that at 
the maximum capa- 
city of a variable 
condenser of large 
enough capacity to 
give an adequate 
tuning range, the 
L/C ratio will be so 
low that a very 
poor performance 
will be secured. Ex- 
perience shows that 
for ultra - short - 

wave reception the 
tuning condenser 
should not have a larger capacity than 
about 6o µµF. On the medium and long 
wavebands, however, the capacity should 
not be less than 35° µu.F, if the whole of 
the medium -wave band is to be covered, 
and it is actually easier if a higher 
capacity is used. 

It would seem, therefore, that the right 
course to adopt is to use two variable con - 

}HT 

densers, one of small capacity suitable for 
ultra -short wavelengths, and the other of 
large capacity suitable for the broadcast 
bands. Only in this way can we avoid an 
unsatisfactory compromise. It is ob- 
viously impossible 
to use only a small - 
capacity condenser, 
because the tuning 
range obtainable 
would be so small 
that we should 
probably need fif- 
teen bands or more 
to cover the whole 
range of wave- 
lengths. A single 
large condenser, 
however, while 
satisfactory from 
the point of view of 
giving a small num- 
ber of bands, makes it extremely difficult 
to secure a satisfactory performance at 
ultra -short waves. 

The first thing to do is obviously to 
assess the values of the stray circuit 
capacities, for these govern the tuning 
range obtainable with a given variable 
condenser We can estimate these capa- 
cities as follows :- The self -capacity of 

the coil is likely to 
be about 5 µµF, 

Fig. 21. ---The conventional switching system 
with a single variable condenser is shown here. 

and wé can allow 
3 µµF for the switch 
and 7 u,uF for the 
input capacity of 
the valve. Wiring 
will add a further 
3 µ-/LF, and the out- 
put capacity of the 
preceding valve can 
be taken roughly as 
5 ¡AµF, since we are 
likely to be using a 
step-up ratio in an 
inter -valve trans- 
former. This gives 
a total of 25 µµF, 
to which we must 
add about 5.5 u1eF 
for the extra capa- 
city of the trimmer. 

On the u l t r a - 
short -wave side, therefore, the minimum 
capacities are unlikely to be less than 30.5 
ILµF apart from the minimum capacity of 
the variable condenser itself. In the 
choice of the condenser we are limited by 
the components available, but it so hap- 
pens that an eminently suitable model is 
now obtainable. It has widely spaced 
plates and ceramic insulation with a mini - 

IN N a receiver covering a wide range 

L of wavelengths the tuning system is 

of great importance and the general 

alternatives are discussed in; detail in 

this article. It is shown that the use of 

two variable condensers-one of large 

and the other of small capacity-is 

desirable. 

mum capacity of 8µµF and a maximum of 
6o µµF. With a circuit minimum of 30.5 
µµF this makes the total capacity variable 
between the limits of 38.5 fL/IF and 90.5 
µµF giving a capacity ratio of 2.35 : i and 
a frequency or wavelength ratio of 
1.535 : r. 

Choosing the inductance values so that 
the bands overlap slightly we can cover 

5 - 16.65 metres 
in three bands of 
5 - 7.7 metres (6o 
- 39 'Ici s), 7.5 - 
11.5 metres (40 - 
26.1 Mc/s) and 
10.87 - 16.65 metres 
(27.6 - 18 Mc/s). 
T h e inductance 
values for these 
bands come out re- 
spectively as 0.1835 
µH, 0.412 µH and 
0.87 µH. When 
using two variable 
condensers in this 
way the most con- 

venient switching system is that shown in 
Fig. 22. Here Li Cr represent' the ultra - 
short -wave coils and condenser controlled 
by the switch Si. In one position of the 
switch the ultra -short-wave coils are all 
disconnected and contact is made with the 
arm of the second switch S2, to which is 
connected the variable condenser C2 of 
large capacity. This switch selects the 
higher inductance coils for the longer 
wavelengths. On ultra -short -waves only 
the small condenser, Cr, is in circuit, but 
on the other bands the small- condenser is 
in parallel with the main one 

The Lower Frequency Ranges 

For the present we shall assume that 
this will be set at medium when the larger 
condenser is being used and we shall now 
proceed to estimate the stray capacities of 
the circuits tuned by the larger capacity. 
This will be the same as before except 
that we have to add a further 3µµF for 
the switch, another 5µµF for wiring, and 
8 µµF for the minimum capacity of the 
small variable condenser. In addition, 
we shalt add a further 9 fAµF to take care 
of the probably higher self -capacities of 
some of the longer wavelength coils and 
the possibly higher transferred valve 
capacities, since we may not want to use 
such a big step-down ratio in transformers. 
We shall, therefore, take the total mini- 
mum as 55 µµF for all ranges tuned by 
C2. A standard variable condenser of 
similar general construction to the small 
capacity one has a minimum capacity of 
13.5 µµF and a maximum of 525 
giving a capacity change of 68.5 µµF to 
580 µµF. 
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High -Quality Communication Receiver- 
This is a ratio of 8.46 - 1, giving a fre- 

quency or wavelength ratio of 2.91 to I. 
On the long waveband we have to tune 
to 150 kc,'s or 2,000 metres. To allow a 
little overlap, we shall make the lowest 
frequency 140 kc / s, and we ' can then 
cover 0.406 - 0.14 Mc/s (740 - 2,145 
metres) for the long -wave band. For the 
medium -wave band 
we shall probably 
be wise if we set the 
lowest frequency as 
0.5 Mc's or 600 
metres, even if we 
cannot quite reach 
200 metres on this 
band. Taking this 
figure our lowest 
wavelength is 207.5 
metres (1.455 
Mc/s). 

The next band 
will obviously over- 
lap with this and 
must also obviously 

Fig. 22. --By adopting 
two waveband 
switches two variable 
condensers can be used 
without unduly com- 
plicating the wiring. 

be tuned by the large condenser. We can, 
therefore, arbitrarily fix the lowest fre- 
quency as 1.2 Mc. and then the highest 
works out as 3.5 Mc/s (85.7 - 250 
metres) . We have now a gap of 18 - 
3.5 Mc /s, and we have to decide whether 
we shall use the large condenser or the 
small for this gap or whether we shall 
adopt a compromise by using both, each 
for a portion of the range. Here prac- 
tical considerations are likely to decide us 
because the usual switch plates have a 
maximum of 5 contacts. For the switch 
Si we require one contact for the change- 
over to S2 which leaves four possible 
bands for this condenser. For the other 
we can have a maximum of five bands. 

Now with two further bands using the 
large condenser we can fill in the gap 
completely allowing reasonable overlap. 
Using the small condenser only we should 
require four bands to fill in the gap which 
would make a total of seven bands for 
the small condenser, and we should need 
eight contacts on the switch. Apart from 
the difficulty of accommodating the extra 
coils and trimmers we should have to use 
a non-standard switch. We could, by 
using two extra ranges on the small con- 
denser just overlap with one extra range 
on the large condenser making five small 
condenser ranges and four large. We 
should now require a six -contact switch 
for Si, however, and the overlap between 
ranges would be quite small and would 
allow little latitude for variations in cir- 
cuit constants. 

It will, therefore, probably be best to 
content ourselves with the three bands 
only for the small condenser and to fill in 
the gap by two bands on the large con- 
denser. These work out at 2.75 - 8 
Mc!s (109 - 37.5 metres) and 6.87 - 

20 MC is (43.6 - 15 metres). With eight 
bands arranged in this way we can obtain 
a continuous tuning range from 6o - 0.14 
Mc / s (5 - 2,145 metres), except for the 
gap of 0.5 - 0.406 Mc / s or 600 - 740 
metres, which gap is necessary for the 
intermediate frequency. The inductance 
values for the five bands controlled by the 
large -capacity condenser work out at 

0.927 µH, 5.8 µH, 30.25 µH, 175 µH and 
2,25o µH respectively, taking the ranges 
in ascending order of wavelength. 

These values of inductance are suitable 
for the signal -frequency tuned circuits. 
The primary for the RF transformer and 
for the aerial coupling must be determined 
largely experimentally, and in the design 
of the coils themselves a compromise must 
be made between the conflicting require- 
ments of efficiency and the available 
space. Actually, it will not be possible 
to use coils with a larger diameter than 
some o.5in., because they will take up an 
unreasonable amount of space. Moreover, 
even if one could tolerate the space 
needed for large coils, when so many 
have to be accommodated the leads will 
become so long that on ultra -short waves 
the lead inductance would probably be as 
great as, if not greater than, the total in- 
ductance required by the tuned circuit. 

In the oscillator circuit the coil induct- 
ances must be of lower value and a con- 
denser must be inserted in series with the 
coil in order that the oscillator may func- 
tion at a frequency higher than that of 
the signal by the intermediate frequency. 
When the signal -frequency circuit con- 
stants are known, formule exist for cal- 
culating the optimum values for the oscil- 
lator circuit inductance, parallel capacity 
and padding capacity. The parallel 
capacity must, of course, be adjustable, 
and on most bands the padding capa- 
city must be adjustable also. On band 
1 the padding capacity becomes infinite. 
Actually, of course, a finite value is 
required, but is so large that it can be 
ignored for practical purposes. On band 
4 a definite value of capacity is required, 
but this is large and it is unnecessary to 
provide an adjustable trimmer. On all 

other bands, howeve.', a portion of the 
capacity must be made adjustable to per- 
mit the exact value being chosen. This is 
all the more necessary since the capacity is 
used in practice to correct for very small 
variations in inductance which are inevit- 
ably present to some degree. The matching 
of the coils is naturally important, but this 
is beyond the ability of most constructors, 
since they have not suitable apparatus 
available. The main inductance match- 
ing, therefore, must be left to the coil 
manufacturer. 

By adopting the arrangement shown 
with a small capacity condenser for the 
three ultra -short-wave ranges, we obtain 
good operating conditions, and, moreover, 
make tuning easier through keeping the 
frequency ratio at a reasonably low figure. 
On the other bands, a more normal fre- 
quency ratio is obtained, but this is not 
important because the small capacity con- 
denser is then available to give band - 
spread. 

TELEVISION PROGRAMMES 
An hour's special film transmission in- 
tended for the industry only will be given 
from 11 a.m. to 12 noon each weekday. 

THURSDAY, JULY 28th. 
3, Jack Jackson and his Band. 3.35, Gaumont - 
British News. 3.45, Craftsmen at Work- 
Saddlery. 
9, " Re -View," songs and scenes from bygone 
shows. 9.30, British Movietonews. 9.40, As 
at 3.45. 9.55, Cartoon Film. 10, Eric Wild 
and his Band. 10.20, News Bulletin. 

FRIDAY, JULY 29th. 
3, Jane Carr. 3.10, Film. 3.25-4, " Nocturne 
in Palermo," by Clifford Bax, with music by 
A. Davies -Adams. 
9, Starlight. 9.10, Cartoon Film. 9.15, 
Ballroom Dancing. 9.30, Gaumont -British 
News. 9.40, " Charivari "-variety. 10.10, 
News Bulletin. 

SATURDAY, JULY 30th. 
3, In Our Garden, by Reginald Perry. 3.15, 
Cartoon Film. 3.20, " Re -View " (as on Thurs- 
day at 9 p.m.). 3.50, Gaumont -British News. 
9, " Order to View," a revue by Michael Trafford 
with music by Billy Milton. 9.30, Film. 9.45, 
" In the Dentist's Chair," the thriller by Anthony 
Armstrong. 10.5, British Movietonews. 10.15, 
News Bulletin. 

SUNDAY, JULY 31st. 
8.50, News Bulletin. 9.5-10.5," Bird in Hand,'' 
a play in three acts by John Drinkwater. 

MONDAY, AUGUST 1st. 
3, Cartoon Film. 3.5, O.B. from the Crystal 
Palace of Bank Holiday Celebrations-" All 
the Fun of the Fair." 3.25, Gaumont -British 
News. 3.35, Crystal Palace O.B. continued. 
3.50, Film-Madrid in 1935. 
9, Cabaret. 9.30, British Movietonews. 9.40, 
Cartoon Film. 9.50, Catch-as-catch-can wrest- 
ling. 10.10, News Bulletin. 

TUESDAY, AUGUST znd. 
3, Cabaret. 3.30, British Movietonews. 3.40- 
4.10, A panorama of Exhibitions, from Paris, 
1797, to Glasgow, 1938. 
9, Starlight-Jane Carr. 9.10, Cartoon Film. 
9.15, " Ann and Harold," serial by Louis 
Goodrich, Episode 4-Their Wedding. 9.30, 
Gaumont -British News. 9.40, Pas Seul. 10, 
News Bulletin. 

WEDNESDAY, AUGUST 3rd. 
3-4, " Bird in Hand " (as on Sunday at 
9.5 p.m.). 
9, Starlight. 9.10, Cartoon Film. 9.15, Tennis 
Demonstration. 9.30, British Movietonews. 
9.40, " Contrasts." 10.10, News Bulletin. 
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So The Wireless TVorld, July 25th, 1933 

A Set Built on Professional 

Lines for Use by Amateurs 

DESIGNED primarily to meet 
the requirements of the 
American radio relay organisa- 
tion the thoroughbred. " com- 

munication " short-wave receiver has 
been developed to a high degree of elec- 
trical and mechanical perfection. The 
receiver under review is an excellent ex- 
ample of a type which is finding favour 
not only with the transmitting fraternity 
in this country but also with those who 
take an interest in long-distance short- 
wave reception, whether from the 
amateur or the professional noint of view. 

Hallicrafters SUPEF 
which this arrangement promises is fully 
realised, and even at the highest fre- 
quencies the settings of the AF and RF 
volume controls indicate that there is an 
ample reserve of power on any signal. 

By judicious allocation of the total 
amplification between these two controls 
an outstandingly good signal-to-noise 

FEATURES. Waverange.-4.35 lo 550 
metres in six bands:-(1) 545-1555 ke.s. (2) 
1545-4300 Ice/s. (3) 4.2-10.2 Mc¡s. (4) 9.8-20.5 
Mc/s. (5) 19-36 Mc/s. (6) 35-62 Mc/s. 
Circuit. RF ampi.-mixer-separate ose. - 
1st IF ampi. and crystal .filter -2nd IF ampi. 
-2nd det. AVC and 1st AF ampi.-push-pull 
output tetrodes. Beat fm. ose.-signai indicator 
ampl.-full-wave rectifier. Controls.-(1) Main 
tuning. (2) Band spread tuning. (3) Waverange. 
(4) AF gain. (5) RF gain and signal meter 

switch. (6) BFO injector and on -off switch. 
(7) BFO pitch control. (S) Selectivity switch. (9) Crystal filter switch. (10) Crystal phasing. 
(I 1) AVC on -off switch. (12) Send -receive switch. (13) Tone control and on -off switch. (14) 
Meter amplifier zero adjustment. Agents and Distributors. Webb's Radio, 14, Soho Street, 
London, W.I. 

There are eleven valves, including 
rectifier, and six stages are in the direct 
line of amplification between aerial and 
loud speaker. Two of these are devoted 
to IF amplification, arid there is an RF 
amplifier which functions ois all six wave- 
bands. The high overall magnification 

ratio was obtained. Two American 
broadcast transmissions which were com- 
pletely engulfed by background noise in 
a good " all -wave " set came. through 
quite clearly on the Hallicrafters receiver. 

The set is also much more stable than 
most from the point of view of micro - 

A 
c 

E 

Complete circuit diagram. 
The IF stages are switched 
to give three band widths 
including one of approxi- 
mately r,000 cycles with 

crystal filter. 

QQ 

Gal 

1 

i 
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The TVireless World, July 28th, 1938 St 

SKYRIDER 
TYPE SX-16 

phony. Even on the tele- 
vision band with a cat Tier 
showing ±9 (i.e., the maxi- 
mum) on the signal strerigth 
meter far more watts than 
could be usefully employer 
were given by the output 
stage before the point of 
acoustic. instability was 
reached. This is clearly 
marked, and there is no sug- 
gestion of feed-back build - 

In mechanical construction 
the chassis shows the same 
refinement in detail as is 
found in the circuit design. 
Ceramic insulation is widely 
used and will be seen in the 

aerial terminal supports. 

SIGNAL METER 

DC AMPLIFIER VALVE 
6 J 7 

OSCILLATOR VALVE 
6 5, 

IIIIIUÌIIIÌIIIIIOIIitINI 
,"w t 

MIXER VALVL 

617 

R F AMPLIFIER- 
VALVE 

6K7 
1st I F AMPLIFIER 

VALVE 
6K7 

2nd I F AMPLIFIER 
VALVE 
6 K 7 

2nd DETECTOR 
VALVE 
6 R 7 

wireless World 
CCPYR IGHT 

BEAT OSCILLATOR 
VALVE 6 J 7 

RECTIFIER VALVE 
5 Z 3 

AERIAL EARTH 

METER ZERO ADJUSTMENT 

AERIAL 

OUTPUT 
VALVES 
6V6'S 

EXTERNAL 
RELAY 

SWITCH 
TERMINALS 

LOUD SPEAKER 
TERMINALS 

ing up gradually at any level below the 
threshold. 

Frequency stability is of a high order, 
and the television sound carrier is as 
accurately tuned at the end as at the 
beginning of the hour's transmission. 

-The frequency shift due to warming up 
is also much smaller than usual and well 
within the normal IF band width. 

It is in the selectivity that this receiver 

shows its greatest superiority over broad- 
cast sets. The normal operating band 
width of 7.5 kc;'s for a too: I reduction 
of signal strength can be narrowed to less 
than i kc by the crystal filter or ex- 
panded to 25.5 kc/s by switching in a 
third winding on the iron -cored IF trans- 
formers. With the broadened band 
width, quality of reproduction is first rate, 
and any lack of extreme top which a 

' ` high-fidelity " reproducer might reveal 
is more than compensated for by the 
clean handling of the middle and upper - 
middle registers by the push-pull output 
stage. 

When the crystal is switched in and 
properly balanced it is possible to explore 
the modulation fringe of a broadcast 
transmission and get a very good estimate 
of the distribution of energy in different 
parts of the sound spectrum. When re- 
ceiving CW signals with the heat oscil- 
lator in operation only one side of the 
zero beat comes through, so that selec- 
tivity may be visualised literally in terms 
of audio frequency. Incidentally, the 
strength of the local oscillation injected 
into the main circuit is under perfectly 
graduated control, and the pitch control 
is equally smooth in operation. 

Every detail of the performance is 
neatly executed and well rounded off. 
Self -generated whistles are conspicuous 
by their absence, and only on the 32-62 
Mc's band is second channel break- 
through of any consequence. No set 
with one or even two RE stages could do 
better than this. 

Smooth Controls 

A good deal of attention has been given 
to what may be termed the amenities of 
working the set. To the seasoned ex- 
perimenter this is important, for he may 
spend hours at the controls working to a 
prearranged schedule, and anything 
which will relieve the tension of constant 
application will be appreciated. 

The main tuning condenser is of com- 
posite construction. Three of the stator 
vanes near the middle of each section are 
specially shaped to act also as stators for 
the small -capacity band -spread gang con- 
denser with its own separate spindle and 
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Hallicralters Super Skyrider- 
rotors mounted at cno side of the main 
condenser frame. By this arrangement, 
only one set of insulation for the com- 
bined stators is required and parallel 
losses are thus eliminated. Both the 
main and the band - spread tuning 
spindles are driven through reduction 
gearing incorporating lead flywheels to 
facilitate rapid movement from one part 
of the scale to another. The control 
knobs are of large diameter, and are 
moulded in bakelite with a smooth 
periphery. All these features combine to 
give just the right balance between the 
various demands of coarse and fine 
tuning. 

The main tuning scale with its 333 
degree scales is sufficiently accurate to 
locate a station within the range of the 
band -spread condenser. Each wave 
range is directly calibrated, and a 
pointer coupled with the wave -range 
switch automatically directs the eye to 
.the appropriate scale. For accurate log- 
ging of stations, a vernier degree scale is 
provided on the outside edge of the metal 
dial. 

The band -spread scale is engraved in 
the form of a spiral on a translucent 
scale with a shadow tuning device which 
leaves no ambiguity as to the portion of 
the scale to be read. There are no fewer 
than i,000 degrees marked on this scale, 
and on the zo-metre band each degree is 
equivalent to a change of frequency of 
5 kc /s. One complete turn of the band - 
spread control knob moves the scale five 
divisions. 

The " S " meter is also provided with 

an internally illuminated scale. It is cali- 
brated from zero to 9 plus, and is fed 
through a valve biased so that with no 
signal the maximum current is flowing in 
the meter. Any strong signal or 
atmospheric will result only in a reduc- 
tion of current, and in order that the 
scale may be read in the conventional 
manner the meter has been given a right- 
hand zero. A potentiometer control for 
zero adjustment is fitted at the back of 
the chassis. Here will be found the ter- 
minals with ceramic insulation for doublet 
or single -wire aerials, and output ter- 
minals for loud speakers with 500 or 
5,000 ohms impedance. The latter will 
be best suited to the majority of British 
speakers with transformers suitable for, 
say, a low -impedance triode valve. 

Near the loud -speaker terminals is 
another terminal panel to which a remote 
control relay may be connected for break- 
ing the HT supply when the transmitter 
is brought into operation. Actually 
these terminals are in parallel with the 
manually operated send -receive switch 
on the front panel. The headphone jack 
is connected to the triode portion of the 
second detector through half of the push- 
pull intervalve transformer. With this 
arrangement crystal headphones can be 
used without any special precautions. 

This is a receiver which is excep- 
tionally well turned out in every par- 
ticular. It has the range and selectivity 
to satisfy the keenest long-distance en- 
thusiast. It gives out signals cleanly 
without background noise, self -generated 
whistles or overload distortion, and it is 
rock stable in operation. 

Unbiased 
Relays and Autotuning 
ISEEM to have raised a hornet's nest 

about my ears by the opinion I put 
forward in these columns recently that the 
motor -driven type of press -button receiver 
was the only one suitable for providing 
with a remote tuning control unit. You 
may recollect that my idea was to dodge 
the interference radiated by the house 
mains by placing a press -button receiver 
at the end of the garden out of harm's 
way and working it by means of a remote 
push-button unit. 

Several readers have written to tell me 
that actually the type of push-button re- 
ceiver in which each button puts a small 
pre-set fixed -variable condenser across 
each of the tuned circuits is equally ap- 
plicable to remote control as is the motor - 
driven type ; in fact, they tell Me that it 
is actually simpler to arrange as all that 
has to be done is to use a simple solenoid 
to operate the push -buttons. If this be 
the case-and personally I cannot see any 
snags in it-I should think that an even 
simpler arrangement would be one of the 
so-called mechanical push-button sets 

By FREE GRID 
where the button merely works a lever 
which shoves the tuning condenser round 
to a predetermined point. Surely a 
solenoid should be equally applicable to 
this also. 

A receiver house in the country. 

At any rate, whether this is so or not, 
I can well see that the development of 
push-button sets has definitely solved the 
old controversy of relays versus indivi- 
dual wireless sets. All that need be done 
nowadays is for some enterprising com- 
pany to build a gigantic receiver -house 

somewhere out in the country far from 
electrical interference and to invite every- 
body to house their receiver therein for a 
small weekly fee, tuning being done by 
remote push-button control. 

Justice for Jazz -Lovers 
IWAS very interested to read in a daily 

newspaper an article in which it was 
suggested that broadcasting wavelengths 
should be grouped together according to 
the type of entertainment that was to be 
sent out on them, one wavelength being 
reserved exclusively for high -brow stuff, 
another for talks and a third for jazz and 
broadcasts from the Zoological Gardens. 
The article containing the suggestions was 
written by one, Ivor Novello, who, judg- 
ing from the exaggerated respect with 
which Mrs. Free Grid treated his name 
when I read it out from the newspaper at 

" Exaggerated respect with which Mrs. Free 
Grid treated his name." 

breakfast time, must, I think, be a film 
star or something like that. I am inter- 
ested in the suggestion mainly because it 
has appeared so often in The Wireless 
World, both in my own weekly notes and 
in other less -widely -read parts of the 
journal. 

Frankly, I cannot see that there would 
be the slightest difficulty in putting the 
idea into practice. Some people seem to 
anticipate that there would be a grave 
quarrel among the various groups as to 
which should have the best wavelengths. 
It is well known, of course, that down at 
the very bottom of the medium band there 
is less carrying power than. higher up, and 
it might be thought that it would be very 
unfair to allot this particular part of the 
band to any type of programme, even 
chamber music, for instance. 

I quite fail to agree with this as I see 
not the slightest reason why the promoters 
of low -brow jazz concerts should not be 
content to occupy this part of the wave- 
length spectrum. Although carrying 
power is admittedly restricted, this is more 
than compensated for by the fact that 
electrical interference, heterodyne whistles 
and sideband splutter are more prevalent. 
The presence of these extraneous noises 
cannot possibly be detected by the jazz - 
lover, since they merely sound like part of 
the programme ; in fact, if anything, they 
improve it. There could then be no pos- 
sible cause for complaint. In certain 
areas where interference is exceptionally 
bad it wouldn't much matter whether the 
ordinary jazz programme were heard or 
not as listeners wouldn't be able to detect 
its absence, as its similarity to man-made 
static is really extraordinary. 
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Sound Rcinforcemcnt 
in \Vcstminster Abcy 

AN INSTALLATION PRESENTING 

UNUSUAL PROBLEMS 

S may well be imagined, the 
installation of a permanent public 
address system in Westminster 
Abbey involved the solution of 

many problems arising from the acoustics 
and construction of the building. The ex- 
tremely hard nature of the walls and floor 
spaces, together with the extreme height, 
made it necessary that a large number of 
loud speakers should be used but that all 
of them should be operated at a very low 
volume.. The development of the 
" Brimavox " loud speaker by Standard 
Telephones and Cables, the firm respon- 
siblèfor- the installation, greatly facilitated 
progress, and it is this instrument that 
serves throughout the Abbey. This loud 
speaker is of the permanent -magnet type, 
with dual diaphragms and a 
power rating of 2 watts. The 
speech coil impedance is 2.5 
ohms, but a transformer is 
mounted on the chassis giving 
a standard impedance of 5,00o 
or 2, Soo ohms. The former 
value was adopted throughout 
the installation. 

In order to determine the 
most suitable volume at which 
the loud speakers should be 

It was found convenient 
to dispense with the cabinets 
and mount the units on Fn. 
shaped baffle -boards in the 
Choir and High Altar posi- 
tions These baffles were 
then mounted inside the 
decorative canopies sur- 
mounting the choir stalls 
and sides of the Sanctuary, 
thereby screening them from 
view. It \vas not possible to 
hide the remaining cabinets, 
but they were subsequently 
painted to match their re- 
spective backgrounds. The 
average height of mounting 
the speakers throughout the 

INPUT FROM 

G' AMPLIFIER 

The Brimavox speaker ; radiation of low 
frequencies from the front of the diaphragm 
is reinforced in correct phase by radiation 
from the back through a series of tubes, 
the openings of which can be seen in this 

photograph. 

operated and the area that could he satis- 
factorily covered b, each, very many ex- 
periments were necessary. The final lay- 
out decided upon called for the installation 
of thirty-three loud speakers in all. 

0.3 mfd 

0.3 mrd 

Correction network inserted between 
input and output amplifiers. 

the 

whole installation was about 12ft. 
To meet the requirements of the Abbey 

authorities, moving -coil microphones were 
installed, one being placed in the pulpit, 
lectern, precentor's desk and Sanctuary, 
and two at the High Altar-, making a total 
of six in all Three additional micro- 
phone points were wired but not equipped, 
one in the lantern and two in the nave. 

Individual consideration was given to 
the method of mounting each microphone, 
and special fixings were macle for each 
instrument with the exception of the 
microphone in the Sanctuary, which was 
mounted on a floorstand. This stand, in 
conjunction with an 8oft. screened cord 
and the additional microphone points 
already mentioned, afforded a consider- 
able degree of flexibility for special 
services. 

A single " G " amplifying unit was 
used to drive two " E " amplifiers, each 

Mounting of the moving -coil 
microphone on the pulpit. 

delivering do watts. The nave 
rir.uit of fourteen speakers, 
considered to be approximately 
half the total load, was con- 
nected to one " E " amplifier. 
The second was used tor the 
remaining circuits, which, ex- 
cluding the monitor, totalled 
eighteen speakers. Each cir- 
cuit was terminated on a con- 
'ao1 panel and matched by 

means of constant -impedance fr.der 
potentiometers to the Soo -ohms output of 
the amplifier. 

A separate on -off switch was included 
in each fader circuit, also a monitoring 
jack, thus enabling a flexible lead from 
the monitor speaker to be plugg,I! into 
any desired output circuit. The 

, ,cro- 

One of the two Standard Telephones " E " 
amplifiers used to feed the loud speakers 

in the Abbey ;installation. 
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Sound Rein"orcement in Westminster Abbey- 
phone keys are also incorporated in the 
control panel, and thus all microphones 
and speakers are controlled from the one 
panel. 

.In order to sharpen the speech and ás 
an added precaution against any tendency 
to resonate, external pads, arranged as in 
the accompanying diagram, were con- 
nected between the output of the " G " 
and the inputs of the two " Es." 

With regard to the operation of the 
equipment, it is essential that the con- 
trols should be continuously supervised 
during the entire service, thus ensuring 
that the speakers are worked at a suitable 
volume level and that appropriate micro- 
phones are selected. Certain Abbey ver- 
gers have been instructed in the operation 
of the equipment, and one of them is de- 
tailed for duty at the control panel during 
each service. 

In America 
To -day By Our Special 

Correspondent 

SINGLE - ENDED 
TELEVISION PENTODES 

IN several issues of The Wireless World 
there has been mentioned the possi- 
bility of shortening the wiring in a 

high -frequency amplifier by using alter- 
nate top -grid and top -plate pentodes. 
Another attack on this same problem is 
represented by the latest American tele- 
vision pentodes, which are known as types 
RCA -1852 and RCA -1853. These both 
have metal shells, eight -pin " octal " 
bases, and heaters drawing 450 milli- 
amperes at 6.3 volts. They differ only 
in that the 1852 has a steeper slope and 
sharper cut-off. All leads come through 
the base, the argument being that it is 
more important to shorten the wiring than 
to keep grid and plate on opposite faces 
of the metal baseplate of the amplifier. 
There is room for opinion on that point, 
but it is quite true 
that the pin 
arrangement h a s 
been chosen to 
shorten the wiring 
while permitting the 
shield -can of the 
coupling device to 
serve the customary 
auxiliary purpose 
of screening each 
tube from its neigh- 
bour. The dia- 
grams attempt to 
illustrate this and 
other points. 

Fig. I.-Resistance- 
coupled amplifier 
with sharp -cut-off 

tube type 1852. 

1 

Fig. 2.-This dia- 
gram shows the ar- 
rangement for trans- 
former coupling with 
either the sharp cut- 
off or remote cut-off 

tube. 

been shown with the usual decoupler re- 
sistor D and a load composed of both in- 
ductance and resistance-say, 2,50o ohms 
of the latter-merely as an illustrative 
example. Cathode by-passing, if used. 
has the usual effect of increasing gain and 
distortion. 

Short wiring is also possible in a trans- 
former -coupled stage, as shown by Fig. 2. 
In this case it is advisable to limit de- 
generation by partial by-passing of the 
cathode resistor. For the sharp -cut-off 
tube this resistor has a value of 16o ohms 

+ 300 

ave 

sponding cathode resistor having a value 
of 16o ohms. The second condition ap- 
plies to cases where it is necessary to em- 
ploy a grid resistance as high as 1 megohm, 
with the consequent possibility of positive 
grid " locking." In this case the grid is 
first given a positive bias by returning 
the grid resistor as suggested by arrow C 

to a point about 9,000 ohms from the 
chassis end of a 259,000-oh.m voltage 
divider whose " high " end is 300 volts (+ ) 

above chassis potential. This positive bias 
is then overbalanced by increasing the 
cathode resistor to i,000 ohms. If for any 

+ 300 V 

In a resistance -coupled VF amplifier the 
sharp -cut-off 1852 is suitable, used some- 
what as in Fig. 1. Two circuit conditions 
are here suggested. In the first the grid 
resistor has a value not greater than 
250,000 ohms and is returned to chassis 
as indicated by the arrow K, the corre - 

reason the tube draws more than normal 
current, the overbalance increases and 
limits the rise. The screen supply (not 
shown) is through 6o,000 ohms from a 
" plus 300 " source. The heater has also 
been omitted for simplicity, two pins thus 
appearing blank. The plate circuit has 

tapped for by-passing at 35 ohms from the 
cathode end, while for the remote -cut-off 
tube the values are igo and 70 ohms re- 
spectively. The screen series resistor must 
be decreased from 6o,000 to perhaps 
30,000 ohms if the remote -cut-off tube is 
used. 

The foregoing operating suggestions are 
in part, and the following constants alto- 
gether, supplied by the manufacturer, the 
Radio Corporation of America. 

Input capacitance 
(micro -micro - 
farads) 

Output capacitance... 
Feedback capacitance 
Supply voltage 
Screen series resistor 
Cathode resistor ... 

1852 1853 

5 
11 

.015 
300 

60,000 
160 tapped or 
160 or 1,000 
plain (see text) 

Amplification factor 6750 
Transconductance 

(mA/V) 
Plate current (mA.) 
Screen current (mA.) 

8 
5 

.015 
300 

30,000 
190 tapped 
(see text) 

3500 

9 5 
10 12.5 
2.5 3.2 
* - 3 

Cut-off bias (approx.) -12 -23 
* Normally about -3. but actually adjusted to 

give normal plate current. 

STANDARD .WAVEANTENNA OF 
STATION KDKA 

THE antenna used for medium -wave 
broadcasting from station KDKA, 

near Pittsburgh, Pennsylvania, U.S.A., is 
perhaps of only academic interest to a 
transatlantic reader, since it is designed for 
the particular purpose of preventing sky - 
wave transmission. The intent was, of 
course, not to prevent reception in Europe 
but to prevent the dreadful garbling of- 
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In America To-day- 
KDKA's signal in its normal service area 
--an effect only too well known in the 
Eastern United States. 

The main antenna at KDKA is a verti- 
cal radiator with the customary buried 
radial net beneath it. Such an antenna 
provides a problem for the designer ; by 
making it taller than is necessary for the 
best low -angle transmission into the nor- 
mal service area he can at considerable 
cost secure a partial erasure of the high - 
angle or sky -wave transmission which 
causes garbling. Unfortunately, the era- 
sure is not complete by any means. At 
KDKA the main antenna has therefore 
been made of a height to provide the best 
service -area signal and the sky -wave sup- 
pressed by a circle of auxiliary antennas. 
These auxiliaries are also vertical but of 
considerably lesser height. They are, in 
fact, somewhat less than ,-wave high, but 
loaded to near -resonance. Exact reson- 
ance is avoided, since weather changes 
make it difficult to maintain resonance, 
as is all too well known to anyone who 
has ever worked with antenna arrays. 

The main antenna has an adjustable 
top section and is set'at something near 
}-wave height (electrical height, that is). 

Power is fed to the main antenna only, the 
suppressor -antennas being parasitic. This 
arrangement not only provides a very 
simple feed -system but also makes pos- 
sible the facile adjustment of phasing at 
the auxiliary antennas, by adjustment of 
the loading devices. Improvement of the 
signal at some points has certainly been 
very marked. It remains to be seen 
whether this improvement is sufficiently 
widespread to encourage the installation 
of similar systems at other stations. New 
England should be a notable proving 
ground for antenna systems, since the 
clear -signal service areas of some of our 
north-eastern stations resemble a slice of 
Swiss cheese. It is even reported that the 
very excellently operated 5o kilowatt 
station WTIC at Hartford, Connecticut, 
is very poorly heard at some points within 
20 miles. The former 5 kilowatt WBZ, 
then located at Springfield, Massachu- 
setts, and using an antenna power be- 
tween 5 and io kilowatts, was very 
" fuzzy " at several points within plain 
eyesight of Springfield. Of course, 
KDKA is not in New England, but one 
automatically thinks of New England 
whenever there is talk of transmission 
improvement. 

Change and Decay [or Sour Qrapesj 
1938 MODELS ARE NEARLY 

OUT OF DATE 

ONE learns a lot from advertise- 
ments. On the principle of the 
survival of the fittest, those that 
fail to appeal presumably drop 

out, so what remains may be assumed to 
reflect human nature candidly-much 
more candidly than human nature itself 
would care to admit. Few people de- 
scribe themselves as snobbish ; yet the 
advertisements show that snob -appeal is 

fields it is not so. A person who tried to 
divert attention from Canterbury Cathe- 
dral by advertising a new and greatly 
improved cathedral in the same district 
would find little response. Connoisseurs of 
wine, too, are not impressed by the "Just 
Out! " type of publicity. But the radio - 
buying public are. 

It is only to be expected, of course ; 

because radio is a fast -developing affair. 

By "CATHODE RAY" 

a winning card. If a set were to be brought out now of 
Another winning card is novelty. exactly the same type as those sold fifteen 

Splashed across some advertisements one years ago, no amount of front-page shout - 
sees the single word " NEW " ; few lack ing about its up-to-dateness would con - 
this word, which is nearly always under- vince people that it really was an advance 
lined or printed in red. Or else we are on last year's models. 
told that the article offered is " Just Yet even a fifteen -year -old set might 
Out! " Other announcements, while compare favourably in a few details with 
obviously reluctant to admit that last what is turned out now. I remember the 
year's modelsleft much to be desired, are loving care with which massive brass ter - 
full of the information that this year's are minais were hand -lacquered and panel 
Improved, Much Improved, or even mounting screws were all turned with 
Enormously Improved. Offering the saine their slots exactly parallel to the edges. 
model for a second year is equivalent to We should not let the advertisers bludgeon 
confessing failure. It doesn't matter how us into supposing that Change always 
marvellous and perfect and in advance of means the same thing as Progress. 
its time it was the year before ; in some Quite a lot depends on the accident of 
mysterious way its virtue has departed which came first. If wireless had come 
from it merely with the passage of time. first, then line telegraphy and telephony 

Of course, the commercial motive is too would have been hailed as a great ad - 
obvious to need pointing out. But corn- vance, economising in power, simplifying 
merce would be unable to " cash in " on processes, and ensuring secrecy of corn - 
the novelty theme unless it were one of munication. If in some way, difficult to 
the fundamental human desires. In some imagine, the triode had been invented 

after the pentode, might it not have dis- 
placed the pentode by reason of its 
obvious advantages-simplicity, cheap- 
ness, absence of screen current, purer 
amplification, freedom from risk of 
damage due to excessive load impedance, 
much greater latitude of load impedance? 
Change has unquestionably been a strong 
point in the valve industry during the last 
year or so ; four of the best-known makers 
have now adopted different and non -inter- 
changeable systems of bases. But if this 
is progress, show me the reversing lever. 

Old, But Good 
The earlier types of output transformer 

were terribly bulky and expensive. But 
at least their efficiency was over 5o per 
cent. and they diet not saturate when the 
rated power was handled at low frequen- 
cies. If it only had the merit of being 
new, don't you think some firm would be 
glad to announce, as a great improvement, 
the idea of having the loud speaker sepa- 
rate from the receiver instead of being 
boxed up with it? And somebody would 
be floating a company to commercialise 
the clever new invention of miniature 
" loud " speakers (or headphones) to attach 
to individuals' ears so that they can listen 
without disturbing others. A counter - 
attraction might be an amazing new wire- 
less wonder, a real sensation, a receiver 
needing no batteries, no mains, no power 
supply at all ; no maintenance costs what- 
ever! All this rendered possible by a 
marvellous crystal, more mysterious than 
any fortune-teller's! Can you imagine 
the demand? By the way, and getting 
back to reality, I believe crystal sets are 
still sold in small numbers, though nobody 
dares advertise them. 

Perhaps, even, if all receivers hitherto 
had been of the push-button tuned type, 
somebody would be busy now laying out 
a national advertising campaign to herald 
the introduction at Radiolympia of a revo- 
lutionary new improvement in radio, 
something definitely years ahead-only a 
single knob for tuning to all stations! No 
unsightly rows of buttons ; no retrimming ; 

no motors ; no ATC ; no nothing, except 
pure undiluted enjoyment, with one key 
in your hand to every station ! 

'When radio becomes old enough for the 
pioneers to become extinct, so that no- 
body remembers what the beginning was 
like, no doubt many things will come full 
circle. Already there have been examples. 
OPP was invented during the War, to 
make the best of valves then available. 
About seventeen years later the steady 
march of progress arrived at it again. It 
is like Einstein's theory that you have 
only to travel eastwards in space for long 
enough and you will arrive at the same 
place from the west. 

The point of all this? Before we are 
very much older Radiolympia will be 
opening its doors (it is going to be a radio 
show this year, I hear) and 1938 models 
will be " out of date." Have you your 
money ready in your hand to exchange 
for all the NEW features of 1939? No? 
Well, perhaps I have been some consola- 
tion to you. 
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Random Radiations R1 

The Spark Nuisance 
SOME time ago I wrote optimistically that 

we should not have to endure spark in- 
terference on the medium -wave band much 
longer, as the days of the spark transmitter 
were numbered. A ship's radio operator is 
kind enough to send me " horse's mouth " 
information on the subject, which is not 
quite so cheering. It appears that under 
Article 7 of the Madrid Convention it 
is only the higher -powered spark transmit- 
ters that are to be banned the Year after 
next. According to the Article mentioned, 
" No new installation for the emission of 
Type B waves may he fitted in. ships or in 
aircraft, except when the transmitters, work- 
ing on full power, take less than 30o watts at 
audible frequency measured at the input of 
the supply transformer." Actually, new 
ships are still being fitted with low -powered 
spark transmitters as their only means of 
radio communication, and unless some new 
agreement is concluded the spark nuisance 
may be with us indefinitely, though the in- 
tensity of the interference and the range at 
which it occurs may be considerably reduced. 
My correspondent, who should know what 
he is talking about, adds that the use of 
" spark " should be absolutely prohibited 
except for distress or similar signalling. I 
quite agree 

.. 1 
Midget Televisors 
IHEAR rumours that some of the tele- 

vision receivers using miniature cathode- 
ray tubes which will be on view at the Ex- 
hibition are to be marketed at prices which 
should bring them within range of a large 
number of possible viewers. It seems to be 
on the cards that the simplest and cheapest 
of these tiny television receivers may be for 

vision only. At first sight a receiver that 
doesn't deal with the accompanying sound 
might seem not very useful; but I am not so 
sure about that. Almost any small super - 
het without a high -frequency stage will re- 
ceive the television sound within the area 
where the field strength is good, provided 
that it will tune down to a little above 14 
metres, say between 21 and 22 megacycles. 
Reception takes place by means of the 
second harmonic of the oscillator-usually 
pretty strong-which beats with the sound 
fundamental frequency of 41.5 megacycles 
to produce the intermediate frequency of 
the receiver. I don't think I am giving away 
any trade secrets when I say that this oscil- 
lator second harmonic method of reception 
is actually made use of in some of the 
smaller sets which have a television sound 
range. 

The Interference Height Limit 
AWEEK or two ago I wrote in these notes 

that it was generally believed that, 
though the horizontal field of interference 
from car ignition systems could he exten- 
sive, it did not rise vertically much more 
than Soft. above the source. A Lancashire 
reader, whom I have often heard at work 
on the amateur wavebands, writes to tell me 
about some experiences of his. His aerial, 
he tells me, is situated in a field bordering 
a main road which carries a good deal of 
traffic. Making a generous allowance for 
sag in the middle, the effective height of the 
aerial is at least 4oft. above the ignition 
system of any passing car. He has tried 
aerials of several different kinds, but his 
reception is so badly interfered with that a 
passing car will cause even a R9 signal to 
be swamped for a moment. 

THURSDAY, JULY 28th. 

Nat., 11.40 a.m.. Launch of the new 
Mauretania. 6.40, Billy Cotton and 
his Band. 8, " Round the Fol-de- 
Rols," from the Isle of Wight, 
Llandudno and Hastings. 9, Louis 
Kentner, pianoforte. 

Reg., 7, Suggestions for Week -End 
Walks in London. 8.40, " Dead 
Metaphors," talk by Lord Dunsany. 
9, " Dear Love," a musical comedy. 

Abroad. 
Brussels II, 9, The I.N.R. Symphony 

Orchestra, conducted by Dejoncker, 
with Huybrechts, pianof orte. 

FRIDAY. JULY 29th. 

Nat., 7.40, " Paradise Isle "-variety. 
8.15, Louis Levy Presents " You 
Shall Have Music." 9, " The 
Mighty Adam," musical play. 9.45, 
" Up Against It." 

Reg., 8, " The Two Mauretanios," a 

sound picture of the two ships. 
8.30, American Music relayed from 
Zurich. 9, Northern Music Hall. 
10.25, " Ashore To -night " : Dance 
Bands from the Queen Mary and the 
Empress of Britain. 

Abroad. 
Munich, 8.10, Bruckrier's Seventh 

Symphony. 

"DIALLIST " 

A Queer Effect 
My correspondent does not mention 

whether or not the down -lead is screened. 
As the aerial is presumably quite near the 
road I should imagine that screening would 
be almost essential to prevent pick-up by 
the down lead. Curiously enough, though, 
he has noticed that interference is at its 
worst. not when a car is opposite the clown - 
lead, but when it is on a level with the 
middle of the roof part of the aerial. And 
there's another interesting fact that has been 
observed. The road rises rather sharply as 
it passes the house. It is found that a car 
going uphill causes much more interference 
than one coming down, though the former 
is on the far side of the road. My corre- 
spondent suggests that this may he due to 
the fact that cars climbing the hill do so 
with a fully opened throttle, which means 
that a large volume of gas is drawn into the 
cylinders and that compression is high. He 
asks whether, in such circumstances, the 
magneto would not give a stronger spark. 
I should think it quite possible, for there 
is more resistance to be overcome. 

Facts Wanted 
I have read reports on a good many inves- 

tigations into the extent of the interference 
field produced by car ignition systems, and 
to the best of my recollection all have been 
agreed that from 25 to 3oft. above the 
source is the limit of the height to which it 
extends. This Lancashire reader is inclined 
to class such estimates as bunkum and to 
believe that interference extends to at least 
6oft., and probably higher than that, above 
the source. It would be interesting to know 
whether the experiences of other readers con - 

Broadcast Programmes 
FEATURES OF THE WEEK 

Paris, PTT, 8.30, Vichy Concert- 
The Municipal Symphony Or- 
chestra, conducted by Fourestier, 
with Reynal, violin. 

SATURDAY, JULY 30th. 

Nat., 4.40 and 6.45, Navy Week at 
Portsmouth - commentaries from 
Portsmouth Dockyard. 7.30, Brian 
Lawrance and his Orchestra. 8, 
" The Case of the Frightened 
Lady " by Edgar Wallace. 10.25, 
Massed Bands of the Southern 
Command, from the Tidworth 
Tattoo. 

Reg., 7.5, Amateur Photography-I, 
Talk by F. J. Mortimer, Editor of 
Amateur Photographer. 8.30, Sing- 
Song-a Saturday night entertain- 
ment. 

Abroad. 
Radio -Paris 7, Salzburg Festival- 

" Fidelio, ' opera (Beethoven) from 
the Festival Theatre. 

SUNDAY, JULY 31st. 

Nat., 1.45, Troise and his Mandoliers. 
6.30, Menges String Quartet. 9.5, 
Leslie Jeffries and his Orchestra. 

Reg., 5, Medvedeff's Balalaika Or- 
chestra. 9.5, " London on the 
Spree," Seven Centuries of Cockney 
Diversion. 9.45, Fred Hartley and 
his Sextet. 

Abroad. 
Radio -Paris, 8.15, Vichy Concert- 

" Riigoletto," opera (Verdi). 

MONDAY, AUGUST 1st. 

Nat., 7, " The Bungalow Club." 9, 
Victor Silvester and his Ballroom 
Orchestra. 9.45, " The Past Week," 
talk by the Hon. Harold Nicolson. 

Reg., 8, Recital by Mark Hambourg. 
8.20, Bank Holiday at Weston - 
super -Mare. 9, " To -day cf All 
Days," comedy. 

Abroad. 
Frankfurt, 7 " Figaro," opera 

(Mozart). 

Strasbourg, 8.30. " The Taming of 
the Shrew," comedy after Shake- 
speare. 

TUESDAY, AUGUST 2nd. 

Nat., 7.20, B.B.C. Theatre Organ and 
Three Grand Pianos. 8, Canadian 
Fantasy-from Toronto. 8.30, Sea- 
side Nights : Southend. 

Reg., 8, The Royal National Eistedd- 
fod of Wales. Mass in B. Minor 
(Bach). 9.5, " The Absentee "- 
story by L. A. G. Strong. 9.30, 
" A Ship in the Bay," musical 
comedy. 

Abroad. 
Stuttgart. 8.15, Musical Conglomer- 

ation : Village Band, bass, guitar, 
piano, etc. 

WEDNESDAY, AUGUST 3rd. 

Nat., 6.25, Organ Recital by Maurice 
Vinden from ,he B.B.C. Concert 
Hall. 8, " A Ship in the Bay." 
9, " The Mystery of the Marie 
Celeste." 

Reg., 6, Irish Dance Music. 7. 

Variety. 8, Your Visit to Scotland. 
9, Dave Frost and his Band. 

Abroad. 
Deutschlandsender, 7, " Don Gio- 

vanni," opera (Mozart). 
Frankfurt, 8,15, " Song of the 

Danube," programme of folk music. 
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firm this view or not. Perhaps, too, some 
of the firms which specialise in the erection 
of anti -interference receiving aerials would 
tell us what height they find to be effective 
in getting rid of car ignition interference. 

. . 
News from Schenectady 
A VERY interesting letter about W2XAD 

and W2XAF, the Schenectady twins, 
(-nines from Mr. E. S. Darlington, who is 
in charge of short-wave broadcasting at the 
stations. He began his letter to me in 
momentary expectation of the arrival of a 
lorry to remove him, or rather his belong- 
ings, to the old WGY studios, which are 
being rebuilt for the short-wave stations' 
use. The lorry did actually arrive just as he 
was getting to the end of page 2, so he hail 
to finish in haste and go. He tells me that 
the new zoo -kilowatt plant, which will work 
0u 9,J5o kc/s (31.41 metres), is expected to 
be ready for its tests by September, if all 
goes well. I didn't know before that all of 
the transmitting gear made by the American 
G.E.C. is developed and tested at South 
Schenectady before being erected on its 
proper site. The 500 -kilowatt WLW plant 
was made and tried out there before going 
to Cincinnati. The new too -kilowatt short- 
wave plant will actually be allotted to 
W2XAD, for that station has now been 
assigned the additional frequency of 9,550 
kilocycles. If it is found to work satisfac- 
torily it may be the forerunner of other too - 
kilowatt short-wave outfits in different parts 
of the United States. 

Four Wavelengths Now 
In the last paragraph I mentioned that 

an additional frequency had been assigned to 
W2XAD. This station is now using three 
frequencies. Here they are, with their 
times: 1- p.m. to 5 p.m. B.S.T., 21,500 kc/s 
(13.95 metres) ; SOuth American beam trans- 
mission centred on Rio de Janeiro. 5.15 
p.m. to 1-t p.m., 15,300 kc,/s (19.56 
metres) ; beam transmission to Europe, 
centred on London. 1-2.15 a.m. to 4 a.m., 
9,550 kc /s (31.41 metres) ; beam transmis- 
sion for South America, centred on Rio. 
The sister station, W2XAF, works only on 
9,530 kc /s (31.48 metres). From 9 p.m. to 
11 p.m. B.S.T. it is using a horizontal dipole 
aerial, which is essentially non -directional. 
From it p.m. to 5 a.m. a South American 
beans transmission takes place, the beam 
being centred on Buenos Aires. The carrier 
power output of both stations is from 20 10 
25 kilowatts, according to the frequency in 
use. On the bean transmissions the effec- 
tive carrier power is reckoned as equivalent 
to between 200 and 250 kilowatts. 

On the Short Waves 
N the first place, I must apologise to one 

or two readers for letters still unanswered. 
Unfortunately, through circumstances quite 
beyond my control, I have not been able 
to deal with any correspondence for some 
time now, but hope to be able to do so 
again shortly-. Will those readers concerned 
please accept my apologies ? 

For the first time for many years my 
short-wave activities have been rather cur- 
tailed, so that these notes will necessarily 
be brief and deal mainly with the avork of 
others. 

My friend G5MA has again been active 
with his 5 -metre portable station, and on 
July loth visited his favourite site near 
Alton. 

The following stations were contacted on 
two-way 'phone : G2GG Newbury-who, I 
believe, has been considerably heartened by 
thse contacts after ploughing a rather 
lonely =,-metre furrow in that part of the 
world-G5CM Alsold, near Guildford, G8IX 
Woking, G3MR Berrylands, GBNV Golders 
Green (R7), G8MG Reading, G6XM Farn- 
borough (on C.W.), GSLY, who represents 
the fairer sex at Winchester, and (15RD 
Abbots Langley and G5RD(P) at Coles I lill, 
near Amersham. 

The last contact produced some inter- 
esting results, since G5RD's portable's 
signal rose front R4 on the " wrong side " 
of the hill to G5MA(P) to R9 when the 
transmitter was moved over to the "right 
side " of the hill. 

The power supply for G5MA's trans- 
mitter, that is the 3o0 -volt 1-íT supply, is 
derived from a car engine via a belt -driven 
generator, but how G5MA managed to get 
all the " works " under the bonnet ive may 
never know ; all I can say is it looks beauti- 
ful-an opinion, I believe, which G2OGD 
and others can confirm. ETHACOMBER. 

"C. AND R. BRIDGE" 
Q7XVIE readers have expressed doubt about 

using the bridge described in the issue 
of June 16th (' ` Home Laboratory " series) 
for measurement of electrolytic condensers, 
although these are specifically mentioned in 
the article. Their difficulty is the absence 
of provision for polarising voltage. 

To relieve any uncertainty it can be 
stated that the bridge is quite suitable for 
measuring electrolytics as it stands, and 
no external polarising voltage is needed. 
Numerous tests have confirmed that such 
measurements agree satisfactorily with those 
obtained in more orthodox ways. The ex- 
planation appears to be that the condenser 
acts as a rectifier, and provided that (as in 
this case) there is no conducting path for 
the charge to leak off, it supplies its own 
polarising voltage. 

11)E?R MODEL. 300 

This four -waveband AC superheterodyne just 
released by Vidor Ltd. covers 13.5 to 2,000 
metres and has a nine -valve circuit, including 
rectifier. The output stage makes use of two 
beam tetrodes and is rated at 18 watts. A 
separate control is provided to increase the 
bass response and the moving -coil loud 
speaker has a to -inch diaphragm. The price 

is 13 guineas. 

11.M. THE KING 

LAUNCHES WORLD'S 

GREATEST BATTLESHIP 
e 

H.M.S. DREADNOUGHT 
'FAKES TO THE WATER 

AT PORTSMOUTH 

was 
1946 ! 

Big things happened in 1906. H.M. 
King Edward VII launched the then 
most formidable battleship the world had 
ever seen-Dreadnought-the forerunner 
of all heavily -armed fighting ships. Little 
things happened,. too - some of them 
destined, with the years, to grow big in 
power and prestige. T.C.C., for instance. 
Founded in 1906 to make condensers, 
T.C.C. have been busy making condensers 

-nothing else-ever since. T.C.C. were 
making efficient, dependable condensers 
32 years ago. They are still making 
them. Little-unknown-in 1906, 
today the name T.C.C. is known and 
respected wherever condensers are used. 

!Cal 
ALL- BRITISH 

CONDENSERS 

THE TELEGRAPH CONDENSER CO.LTD. 
WALES FARM RD. NORTH ACTON.W.3 

5282 Ce 
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Recent Inventions 
" FREE " BIAS 

IN a mains -driven receiver it is 
the practice to provide for grid - 

biasing voltages which are nega- 
tive with respect to what may be 
called the " zero " or negative pole 
of the high-tension supply. 
Usually, however, this results in 
some reduction of the full voltage 
which would otherwise be avail- 
able for the power stage of the set. 

According to the invention, this 
Iimitation is avoided by inserting 

The British abstracts published here are prepared with the 
permission of the Controller of H.M. Stationery Office, 
from Specifications obtainable at the Patent Office, 25, 
Southampton Buildings London, W'.C.2, price 1'- each. 

Brief descriptions of the more interesting radio 
devices and improvements issued as patents 

will be included in this section. 

electrodes may be used to increase 
the supply of electrons. 

Telefunken Ges fur drahtlose 
Telegraphie m.b.h. Convention 
date (Germany), May 6th, 1936. 
No. 483888. 

Method of obtaining grid bias 
without a corresponding reduction 

in HT voltage 

a separate rectifier i parallel with 
the AC supply, for developing a 
" free " voltage which is more 
negative than the normal zero. As 
shown in the figure, the additional 
rectifier consists of a diode D 
forming part of the electrode sys- 
tem of one of the valve amplifiers. 
The diode is connected through a 
blocking condenser C and limiting 
resistance R to one terminal of 
the secondary winding S of the 
usual mains -supply unit K, whilst 
the cathode is connected to a mid- 
point tapping on the same second- 
ary winding. During each half - 
cycle of the supply, a negative 
voltage is built up across the load 
resistance R1, and is fed through 
a smoothing circuit Rz, Cz to the 
grid -bias line L. 

J. E. Rhys -Jones, J. O. G. Bar- 
rett, and The Plessey Co., Ltd. 
Application date December 3rd, 
1936. No. 484013. 

o o o o 

SHORT-WAVE VALVES 
IN a valve of the Barkhausen- 

Kurz type, for handling very 
short waves, the anode is made 
of a series of wires which act as 
so many dipole aerials, and either 
radiate energy directly from the 
valve, or receive it. The dipoles 
are spaced apart by a fraction of 
the wave -length so as to have a 
directional effect. Preferably they 
are arranged in the form of a 
miniature aerial array of the so- 
called " fir -tree " type, which 
gives a pronounced beam effect. 

The cathode of tl1e valve is 
made of comparatively large area, 
though only the outer edges are 
coated with emissive material. 
One or more secondary -emission 

A.V.C. IN TELEVISION 
IN transmitting television signals 

it is necessary to vary the 
" mean " value of the carrier wave 
so that it shall keep step with 
slow changes in the " average " 
background illumination of the pic- 
ture. This renders it difficult to 
apply the same methods of auto- 
matic volume control that are 
commonly used in broadcasting, 
where the carrier wave is 
" anchored " to a datum line, and 
where fading makes .itself felt as 
a falling -off in the amplitude of the 
carrier about that line. 

The invention is concerned with 
means for applying automatic 
volume control to television sig- 
nals of the kind in which the car- 
rier wave is varied from time to 
time as the average background 
illumination of the picture alters. 
The method consists in " displac- 
ing " the synchronising signals so 
that the minimum amplitude of the 
received signals corresponds with 
minimum picture modulation, and 
using this value as the basis from 
which AVC voltages are developed 
to offset the effect of fading. 

H. E. Kallmann and R. E. 
Spencer. Application date, Sep- 
tember 30th, 1936. No. 484202. 

o o o o 

CONTROLLING THE ELEC. 
IRON STREAM 

IT is usual, both in receiving and 
transmitting valves, as well as 

in cathode-ray tubes, to place the 
main control grid, or control field, 
at a point where the velocity of 
the electron stream is compara- 
tively low, so that the electrons 
remain under control for some ap- 
preciable time. In some cases, in 
fact, it is usual to insert retarding 

electrodes so as to reduce the elec- 
tron velocity almost to zero at the 
point of control. This, of course, 
allows a comparatively low control 
voltage to be used. 

But, on the other hand, if the 
time taken for the electrons to pass 
through the control field is com- 
parable with the frequency of the 
applied signals, then the electron 
stream will absorb energy from the 
tuned input circuit, and will re- 
duce the selectivity of the latter 
by damping. 

According to the invention the 
electrons leaving the cathode are 
either sharply focused (or are 
otherwise forced by the shape of 
the electrodes) to travel in an ob- 
lique path, and the point of con- 
trol is located at the far end of 
this path where the electron 
velocity is high. 

Telefunken Ges fur drahtlose 
Telegraphic m.b.h. Convention 
date (Germany), October 8th, 
1935 No. 483050. 

o o o o 

IN the so-called " beam " type 
of valve, the electrons emitted 

from the cathode are focused in- 
to a jet by a control grid and 
apertured anode, in much the same 
way as the " gun " forms the 
stream in a cathode-ray tube. The 
output electrode is spaced well 
away from the cathode, and the 
operation of the valve depends 
upon varying the number or in- 
tensity of the electrons, which are 
allowed to pass through. Usually 

serting a second set of electrodes, 
similar to the first accelerator and 
suppressor discs, between the lat- 
ter and the output or collecting 
plate. This allows a smaller con- 
trol voltage to be used, and so in- 
creases the efficiency or mutual 
conductance of the valve. 

1llarconi's Wireless Telegraph 
Co., Ltd., and G. F. Brett. Ap- 
plication date October 26th, 1936. 
No. 483827. 

O o u O 

ALL -WAVE RECEIVERS 
IT is known that better quality 

can be obtained by applying 
negative feed-back to the AF 
stage, particularly on a " uni- 
versal " mains -driven set where 
there is a minimum HT supply. 
At the same time, the use of nega- 
tive feed-back reduces the overall 
amplification of the set, and this 
is not always desirable, particu- 
larly on the short waves where 
sensitivity is important. 

The object of the invention is to 
take advantage of both conditions 
by using negative feed-back on the 
long and middle waves, where 
quality is an important factor, and 
cutting it out for short-wave re- 
ception where the question of 
sensitivity or range comes first. 

The drawing shows the AF stage 
of an all -wave set. The output 
transformer T is coupled to a 
special secondary winding S, which 
feeds two series resistances R1, Rz 
through a condenser C. The re- 
sistance R2 is included in the 
cathode lead of the valve V, and 
tapped to the biasing resistance R3. 
This applies negative feed-back, 
which is automatically " toned 
down " for the higher frequencies 
by the condenser Cr. 

A switch with five points 1---5 

L, 

J. 

9 

-- 

b 
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R2 Cl 
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Negative feed-back circuit for all -wave set arranged to be inoperative 
on the short waves. 

the formation of the jet is effected 
by one set of electrodes, namely a 
control -grid, an apertured accelera- 
tor anode, and an apertured sup- 
pressor electrode, which is arranged 
close to and 'parallel with the 
anode. 

It is found that with this 
arrangement the jet tends to 
spread too much laterally. The in- 
vention accordingly consists of in - 

which is ganged with the wave - 
change switch, open -circuits the 
"feed-back " connection on the 
short-wave setting 4, leaving it 
operative for the first three wave - 
settings, as well as for gramophone 
reproduction on the last contact 
-point 5. 

G. Priechenfried. Application 
date January 25th, 1937. No. 
483869. 

www.americanradiohistory.com



JULY 28TH, 1938. THE WIRELESS WORLD ADVERTISEMENTS. 

MISCELLANEOUS A VERTISEMENTS 
NOTICES 

THE CHARGE FOR ADVERTISEMENTS in these 
columns is 

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

Each paragraph is charged separately and name and 
address must be counted. 

SER1l DISCOUNTS are allowed to Trade Advertisers 
as follows on orders for consecutive insertions, provided a 
contract is placed in affiance, and in the absence of fresh 
instructions the entire " copy " is repeated from the 
previous issue : 13 consecutive insertions 5" ; 26 con- 
secutive, 10" ; 52 consecutive, 15",n. 

ADVERTISEMENTS for these columns are accepted 
up to FIRST POST on MONDAY MORNING (previous 
to date of issue) at the Head Offices of " The Wireless 
World," Dorset House, Stamford Street, London. S.E.1, 
or on SATURDAY MORNING at the Branch Offices, 
8-10, Corporation Street, Coventry; Guildhall Buildings, 
Navigation Street, Bimsingham, 2 ; 260, Deansgate, 
Manchester, 3 ; 26P, Renfield Street, Glasgow, C.2. 

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

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

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

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

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

IMPORTANT NOTICE 
Owing to the August Bank Holiday, the 
issue of "THE WIRELESS WORLD " for 
August 4th must be closed for press 
earlier than usual. 

MISCELLANEOUS ADVERTISEMENTS 
for insertion in that issue can be accepted 
up to 

FIRST POST FRIDAY, .duly 29th. 

NEW RECEIVERS AND AMRLIFIERS 

Ti11a:ALl.11otslnl .ie:" s I, 1 "Rereners, tiulpind, rlc.' 

(: n s,-:,: R a rl is, 2é) 
11 tins.- Biggest 

e2 
1 ^ Gn- -"`Values. 

st , to n ,.en. 

)7039 

HO'IET.AND Quality Radins Pitre,'rut By Far the 
Finest Values in Britain I la;. 

y017 Owe it. to Y nr,.it fi Iry ii;ate the Undoubted 
Truth of This Statement Beete Ics Purchanr \Thur 

New Receiver. 
CI ENO To -day for the New Summer Edition. neon ready, 
k- of th. Homeland t al alogure and ti treatise and 
then get us to arrange a free dosittodratiori or frire trial. 
fJ 1 tin,,. --The Hnmclanrl High Fidelity All -shave Eight, 
1 2 var. selectivity, world time and ,distance in,li^a- 

tor, etc., etc., .\.C. or .A.C.-D.C. ; also availul,le with push 
button tuning; table model, 9i', gus; erii'ti, lit_ gus.; radiogram, 131,, gas.; or 10 per cent. deposit, secures any 
model. 

111 Cos: -The 'Homeland Thigh Fidelity All wave 'l'en, 
2 var. selectivity, sv'.t h nurser -tins features, nnnthrr 

value which i, unapproarbed to -day; aIs n with latest linci, 
button tuning; table model Ile Luse. 15 ,ms.: eensole, 
16!', -gns.; radiogram, 21 gus.; rr 10 per colt. deposit 
seett res any model now. 

2y Ces. -The Homeland " Empire 7'welve," Britain's 
t5 finest, radin. in every ,detail of its design, spceift- 

cation and construction a high quality production, repre- 
sentative of the finest elements in advanced Aerrr,ran 
radin engineering. 

TILE " Empire 'Pscelce " was Designed fer You by 
America's Leading .\1l -wave Si t,erhet Coil Designers. 

T1í13 "Empire Twelve" was Exhaustively Tested for 
Yon by America's taniling 7'vehnircl Radio Journals 

and im inediately passed as being in the very forefront of 
American ,design. 

(T/ais urlrerlie' rar rit coul¡rrue,l in il. ii ii rrnhnrrn.l 

SIMPIIMIZMIZEB 

ADIOMARf 
THE SHORT-WAVE SPECIALISTS 

We are the attest Distributors for BLILEY. THORDARSON, TAYLOR 
TUBES. RME, BASSETT. CONCENTRIC CABLE, HOYT METERS, 
COLLINS, NATIONAL, ETC. Send us your enquiries. Large stocks 

carried. 

GANG 
CONDENSERS ,ltd, .-\irlplane dial. s and -1- i',) :t.;-; few 

sly. 411: "-gang. vin, airplane dial, 311. 
MICRO 

VARIABLES. -all brass cmstruelin, latest ceramic insulation. 
11VV11 The :blest condensets made: )3 n,uud.. 1 4 ; au e uufd., 1 7 ; 
loo Inlaid.. 110. Transmitting Type. .n7aiu. spacing, 15 

n 
,mid 

euhalisiugt. 29; 40 muid. Tuning. 36. Tbese are quality. i TTILITY 7 G famous Micro Dials, 39: Radiophone, 0.011016 Shnri- lJ r,te Condensers, 36. shrtvace fit' rhnkes, -leu metres, 9d. 

T'.utalnb 
Pots. all sire, 1;6: switched. 2.-; !r.nud ohm rots. 1-. 

ubntnr iras Poses, 2d. Millhnueters, 15 sin. nominds. 5 9 : super. 6 9. 
W.B. 8in. Permanent Magnet Speakers at one-third Cost 
Extension Type (no Transformer) 7 6. Standard Type (with 
Transformer) 12 6. 
AMERICAN Mains Transformers. Re: Bury, suri..:n1) r 1-x11 

V. 4 

r 

y r a., 12 6. i rE :;aò -alarms sur .. _ 

5 r.h.. 6 11. Majestic 0511-00», 0.5 - .. 4 11 ; Piler 2611-2" r 
r. -i'.'l'.. 311. Ceramic American As hehnl,tr',, mchulino oct.J, 

1 arh. 
HEAVY DUTY Main.: Transfi nnier, rreerell 45 -. 500-3 u ,.. 

12 6 : u/v 4 u sun 
1 1 

-' 
t 6 6.t a k t 1 11. 

SPEAHFR9 
w a Rote stuns.Magnavox, 1 r d. 

1.01)0 r n ohms, 19 6. L r _red . I.211n slim, nil')ht- . 

r. 611. L.T. Rectifiers, 13 v. ., 7 6. 

PDSHBACK 
wire. 6 yds.. 64._; heavy. 9d. tes'rh-<red solder. rit., 

6d.. Screened Pies. single. 60. 1.: inn, 9d. yd. s'.,merl Solder 
'r're. 6d. pac6el. Hnnelimtncrs, 6d, earn. 

OUR NEW 66 PAGE MANUAL, packed full of 
valuable information. Post Free, 7!,d. 

THE NEW RAYMART CATALOGUE shows dozens of 
New Short -Wave Components and is yours for I td. post free. 

SPECIAL OFFERS.- Class B Sit- wrth :w comprising DNcer 
termer. Valve and Rollier, 5-. Doren sire ended u..orted reri'l mv. 

1 6. Order 5'-, post free. 

RECTIFIERS. 
--w estieglronse, in eabinet ; put v.. n,put nn v. 

.rn,pn. Ideal fur changers, Oc. r pst rr , cm. Unir price. 59 6. 
ive are neew able to nee, eninplete age of rephurments including 
r ui,rsrtypes P505, l'P5 4u. PP:; 25tí. PC J- l'?Pen.,h \-P-G, 
T1/114. etc. all types of l'nieersnl Val, es nu-Inding side-enidarl , etc. 
All Guaranteed and 'hawing n saving of over 50 per cent. mattaliuns 
..it receipt rd types ie,uued Qcantifv Diseouats to Service Engineers. 

A splendid ra-tge of short-wave components is always ready for 
immediate despatch. The right goods at the right prices. 

RADIOMART Telephone: 
M »bland 3254. 

GSNI (Birmingham) Ltd. 
44, HOLLOWAY HEAD, tß I FC NI I R! C HA IVI 

lerneeme,ec. ® 

PREME 
SUPPLY STORES 
Have you had our 1938 Catalogue, Hand- 
book and Valve Manual? 90 Pages of Radio 
Bargains and Interesting Data. Price 6d. 
All goods previously advertised are still available. 

PREMIER SUPPLY 
STORES 

POST ORDERS, JUBILEE WORKS, 167, 
LOWER CLAPTON ROAD, LONDON, E.5. 

Amherst 4723. 
CALLERS --can now obtain their requirements at 

"Jubilee Works," as well as - 
165 & 165a, Fleet Street, E.C.4. Central 2833 and 
50, High Street, Clapham, S.W.4. Macaulay 2381. 

THE INSTITUTE OF WIRELESS TECHNOLOGY 
I NCORPORmsTED). 

REVISED SYLI OBUS 
Candidates for the November Examinations are 
advised to communicate with the Secretary at 
once for full details of the Revised Syllabus. 

Letters should be addressed to the Secretary, Institute of 
Wireless Technology, 4, Vernon Place, Southampton Row, 
London, W.C.I., and marked in the top left hand corner 
"Revised Syllabus." 

HAYNES QUALITY.: 
RECEIVERS and TELEVISION 
Demonstra*ions Friday Evening's 7.30-70 p.m. 

Lists f rea 
HAYNES RADIO Ltd QUEENSWAY, ENFIELD, MIDDLX. 

flora red 1171 

NUMBERED ADDRESSES 
For the convenience of private advertisers, letters 

may be addressed to numbers at " The V\'ireless World " 
Office When this is desired, the sum, of (id. to defray 
the cost of registration and to cover postage on replies 
must be added to the advertisement charge, which must 
include the words Box. 000, e;o " The Wireless World." 
.All replies should be addressed to the Box number 
shown in the advertisement, ejo "The Wireless AVorld,' 
Dorset House, Stamford Street, I_rnulon, S.E.I. 
Readers who reply to flog No. adrertiseirieats are moaned 
against sending remittance through the past e.rcept in 
re,ìstrred envelopes: in all .such rases the use of the 
Deposit .Spstern is recomnteirded, and the en, elope r/inuld 
be clearly raarkea " Deposit Department." 

Mr DEPOSIT SYSTEM 
Readers who hesitate to send money in advertisers 

in these columns may deal in lx'rteet safety Av as.riling 
t heu,srl ces of our Deposit System. If the money he 
deposited with "The Wireless \Vorld," both parties 
are advised of its receipt. 

'lire fiuc allowed for decision is tlnre clu vs, counting 
from receipt of grinds, after which period, if buster 
decides not to retain goods, they mast be returned to 
sender. If a sale is effected, buster instructs us to remit 
amount t -rllrr. but if not, Selina. ìnsLa Is its to rrtinn 
:munun to ditpitsitor. Carriage is pair) I y the hover, 
but in the event ,f no sale, and subject to there being 
Ili) different arrangement between buyer and seller, each 
pays carriage one sway. The seller tales the risk of loss 
or dtuunge in transit, for which we take no responsi- 
hilitw. For all transactions up to (:10, a deposit Ice of 
I is charged : on transactions over 1:111 and unden 

£50, the fee is _6; over ?,'S0, 5-. All deposit matters 
are dealt with at Dorset House, Stuulord Street, 
!.011,1011, S.IH.I, and chequer :lad money orders '.honld 
he made payable to Iliffe, & Sous Limited. 

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

NEW RECEIVERS AND AMPLIFIERS 
(T/us udesrlisrmeut coatiaued from. first column.) 

THE" Empire 'l'welve " Final Completed Design, tested 
and reported by "Radio News" in New York; the 

final paragraph of this review ran as follows: "Such a 
receiver as described would have been impossible to build 
a short time ago, and yet is an assured fact to -day." 

THE " Empire Twelve"' tested and reviewed for yon 
by " The Wireless World," received unstinted praise 

for its design, technicalities and performance; the sum- 
ming up staled that this receiver " will arouse the 
acquisitive instincts of the trite wireless enthusiast whose 
interests embrace every phase of radio communication." 
IFull reprint of report, with circuit, our., free on request.) 

TI[E "Empire l'svehe" Has Sinn Been Used and 
Proved by Delighted Users Throughout the World; 

its dependability, superlative performance and its pest'. 
than at the top of all radio receivers has geen reported 
and proved beyond even our own expectations. 

TifE "Empire Twelve " Has Been Bought by Ife 'oloa 
Discriminating of Buyers, where money has been no 

object, and in preference to receivers costing 90 girl. 
and over. 

T111 ' Empire l'v ells is Nutt Only the Fittest Set in 
t ire Country. 1 ut. ten reet is the finest vallte over 

, irrrr,l m rolh ; the smill I runlailureur nurd r than h of 
r ratio ,li -counts hu.a made this possible. 

T111-; " l: n'e Twelve " Carries the Pine -t Guarantee 
and Allen Service haver Given with » fta,lio liereiver. 

5 till , rr lull 12 months on all valves 
THE - fCirri-ire 'Cw-elve" is Guaranteed to he Capable, of 

'11nnn_ n1) More Radio 'Transmissions Omit Any O': her 
Standard tliatotterttial lieu -taster in Esislenre; it has wire s-,,trite morn,. and up-to-the-minute features than 
any other 

h 

arbor 
4), 7.2 Gus Chassis price, complete with valves and live 
rd rf ,ear- guarantee, licensed by Ma.reoui's llurles.s 
1 eft ph Co.; 28 inn-., vitlt matched audilorinuh 2011). 
'mealier; 33 

'tr 
s.. the ' Durban ' 'I:,ble-armchair model; 

74 the Delhi" rnu,bina1.ìrn (separate speaker!. 2- 
lderorr tn. r,Iri; 38 fns., the -' Sydney " bnokrase arou-hair 
model; a2 )tits., ,he "Quebec Twin speaker Console; 
58 r =.. t I - Melbourne " twin speaker anio radioeeau,. 

e Gut, -The Ilmnelanrl new permeability tuned remote 
mount unit is also available for the remote control 

of cure -' Empire 'fw-elve'' receiver; gives you complete 
r.onhe control push button t7-stationt tuning. including 
volrune. in handsome chair -arm cabinet; the most smrsa- 
lioual ntvvelopnrent in perfected push button tuning vet. 
(r D. Stamp Brings You Post Free the New Summer ll Edition of the Complete Homeland Catalogue and Art 
Treatise. giving you the most comprehensive and ill entrated 
detail, of everything in this advertisement; techu irai and 
rnnsrrnctional ,details; illustrations of all models, details 
of the sensational nest remote control unit; 4oublet and 
,double -doublet aerials, reprint of press reviews; full details 
of our unique guarantee; 10 days' home trial scheme; 
free demonstration card; H.P. terms, etc., etc.; .superbly 
printed, this new and profusely illustrated catalogue and 
treatise is something which no reader of 7'1) e Wireless 
11-nrld ran afford to miss; send 6,1. stamps to cover part 
cost and postage to -day, to:- 
A NGLO-AMERICAN RADIO (AND MOTORS), Ltd. 
11' (Dept. W.79), Albion House, 59, New Oxford St., 
London, W,C.1. (Telephone : Temple Bar 32311. One 
minute from Holborn or Tottenham Court Rd. Under - 
proton' stations. hours: 9 to 7 (Saturday 1 p.m.). [6724 

"Foundations of Wireless," Second Edition. 45. Od. riet. Post free 4s. std. 

www.americanradiohistory.com
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NEW RECEIVERS AND AMPLIFIERS 
ER VICE With a Smile.' 

L 
HENRY FORD RADIO. 

ELE('TIlON IC House, 22, Howland St., Tottenham 
(''curt Rd.. W.I. Museum 5675. [0511 

RUSAI. RADIO Co Established 1908 

CHEAPEST Ilarise in the 'l'rade for Midwest, Ferguson, 
Pilot, and other makes of all -wave receivers. 

1-1. 
FEW Demnnstratio Models, only used in our show- 
rooms. at 40 to 50% discount; car radio sets from 

£4'15. 
SEND 11[.d. Stamp for Catalogue. -Royal Radio Co., 5. 

N-, Bnekiugham ltd, London, E.18 [7009 

ARMSTRONG 
COMPANY, pioneer firm supplying all 

British radio receivers in chassis form. 

ARMSTRONG 
7v. (including Cathode Ray) All -wave 

Radiogram Chassis, complete with speaker; £7/18/6. 

ARMS'l'11ONG 
10v. Radiogram Chassis, with 10 watts 

push-pull output, model 1í.F.94; £13113. 
A11MSTRONC Latest Catalogue Contains Many New 

Models. obtainable on 7 days' trial. 
A1f11STltONG Co., 100, King's Rd.. Canarien Town, 

N.W.1. Gulliver 3105. [6837 
Ii[ERCUSON, Pilot, Belmont, Portadyne and other makes 

radio receivers for 1938; wholesale only; send trade 
card for lists. -Leonard Heys, 36, Henry St., Blackpool. 

[0566 

R1DIO CITY PRODUCTS Welcome Enquiries from En- 
thusiasts who are convinced that nothing but the 

fine -t and best in radio is gond enough for them. Send 
for illustrated brochure. -257. Seven Sisters Rd., N.4. 

[6983 

RECEIVERS AND AMPLIFIERS 
CLEARANCE, SURPLUS, ETC. 

A 
ANU1,O AMERICAN RADIO. Lid. -Special clearance 

of 5 wave -hand Crosley De Luxe receivers, brand 
new in cartons at less than cost, in beautifully figured 
walnut cabinets of particularly sold construction. 
¡a / 10. or 17/- with order.-Crnslev 8 -valve 5 -band 
c.'C7 lr table receiver, IL E. stage ail bands, 4 watts 
output, A.C. (list 18 gas.). 
(ií10, or 20/- with order.-Crosley 9.valve 5 -band table 

cT..' receiver, 10 watts push -pall output, R.F. stage 
all bands, one of the finest radins ever for A.C. only. 

DEPOSIT 
Will be Refunded on Any Receiver Not 

A pjrroved, limited number only: send rash or deposit 
now to secure one of these fine receivers; a really unione 
opportunity; no descriptive material available. -59, New 
Orford St.. London. W.C.1. [6726 

CROSLEY 9v., 5 -banal. push pull output. brand new; 
£9/8. -Standard Radio, Dantzic St., Manchester. 

[7014 
L'A11REX A.C.-D.C. Short Wave Converters. Model 

, " F.l.' listed £5/2; price £2/5. complete with 
valves. brand new, send for leaflet. 

!`t ARRARD A.C. Record -Changers Plays eight 10 or 
X 12in. records, £5/5 in sealed cartons; latest model. 

HENRY'S, 
72. Wellington Av., London, N.15. Stamford 

Dill 2907. [6663 

DEGALLIEIt'S Offer Limited Quantities Only of All 
Makes of 1938 Brand New Fully Guaranteed De- 

c/it-Cradled Receivers at 40% and more off list. Ferguson. 
Belmont. Crosley, Challenger, Midwest, Regentone. All 
orders cash with order or c.o.d. Call and have a demon- 
stration, or send 11/,cl. stamp for lists. Be sure not to miss 
this wonderful opportunity. Remember, we have one sale 
is year only at the end of the season. Be sure not to miss 
this wonderful opportunity. Open any time. 

NEAREST 
Point Paddington Station. Maps sent with 

all catalogues showing all main line stations. 
DEGALLIER'S, I.td., 32, Bathurst Mews, Lancaster 

Gate, London. W.2 Paddington 2745. [7040 

CAR RADIO 
A - 

ANCI.O AMERICAN RADIO (AND MOTORS). Ltd.. 
cat radio specialists, contractors to the B.B.C. and 

many leading concerns. 

7 1 Uns. (or 16/- deposit with order secures delivery).- e The new Crosley " Romeo " De Luxe car 
radio, just out; a magnificent set of compact dimen- 
sions and suitable for any car; this receiver is definitely 
the equal of any make costing up to 15 gas, and over; 
offered at a "direct to the public" price while supplies 
of present consignment last; absolute complete, with 
easiest fitting instructions, for 12- or 6 -volt cars. 3 watts 
output; send 16/- deposit to -day, balance over 12 months. 

1 1 /6. -New 
De Luxe " Streamline " rar radio aerials, 

the most efficient yet, complete, all fittings; 
sub chassis aerials, 12/6.-59. Neu- Oxford St., London, 
W.C.1. [8727 
.rÌ /15, Crosley push button; Ward roof aerials. 14'6. >` -Cent phone Radio, ((roastirk. 'Phone: 578. 

[7022 
Gr INCL:IIR SPEAKERS. Alma Grove. Copenhagen St_. 

Lrnulon, N.t. Telephones telegrams: Terminus 4355. 
[0592 

CAR Radio Expertly and Promptly Fitted; satisfaction 
guaranteed; reasonable prices. -'Phone : Gerrard 3791. 

[7029 

IMPORTERS 
of All the Newest American Car Aerials.- 

Wireless Supplies Unlimited. Il igh St. Stratford. 
E.15 [0577 

A1.1MITRO Number of the New 1938 Crosley 6v, 5 -valve 
Push Button Car Radios; amazing performance; 

complete in maker's sealed cartons, £5/5. carriage 1/6; 
resistance for 12 volts, 4/6. -Cunningham, 353, Eccles 
New Rd., Weaste, Salford. [7030 

WHAT IS YOUR IDEAL SET? 
May we ask in your opinion what consti- 
tutes an ideal quality Radio Equipment 
There is no need to write and tell us you 
already have an S.S. model, and that you 
cannot think of anything better -because 
neither can we. All the same, the fact 
that our products may satisfy 99% of people 
only makes us more curious to find out 
what the odd I " would like. DO LET US 
HAVE YOUR OPINION. 

1. How much should it cost ? 

2. Do you prefer a straight or super - 
het Radio Unit ? 

3. What should be the maximum 
output ? 

4. Should quality be the prior con- 
sideration ? (we think it should) 
otherwise how many wavebands 
should be covered ? 

5. What is your ideal performance. 

On receipt of your esteemed opinion we 
should like to send YOU this week a 
FREE COPY of our catalogue and technical 
manual (USUAL PRICE 6d.) which probably 
contains most of the answers. 

Specified by it 
\ Ì_ 

the Expeets 

;SALES 
MARLBOROUGH RO. 'I (Contractors to the 
UPPER HOLLOWAY C.F.O., etc.) 

LONDON, N.19. LIMITED. Tel.: Archwad 1661:2'3' 

As the wireless 
announcer referred 

To "a technical 
hitch", Hardy 
purred, "If those chaps 
knew what's what 

And some FLUXITE 
they got ; 

`Hitch' would soon 
be an obsolete 
word!" 

I II 

.ME,r MUST 

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

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

THE FLUXITE GUN 
is always ready to put Fluxite 
on the soldering Job instantly. 
A little pressure places the i ght quantity on the right spot 

and one charging fasts for agea. 

Price 1 6. 

ALL MECHANICS WILL 'HAVEN 

FLUXIT.E 
IT SIMPLIFIES ALL SOLDERING 
LUXITE LTD.. Dep.. W.%7., DRAGON WORKS, IIXRMONDSET ST.. 5.B.1 

PUBLIC ADDRESS 
V 
VORTEXION P.A. Egnipment. 

IMITATED. but unequallcd. 

15 -20 -WATT 
Amplifier (distortionless 14.7 watts) 

outpnl, 30-18.000 cycles, independent mike 
and gram., inputs and controls, 0-037 volts required to 
full load, output tor 4, 7.5 and 15 ohm speakers or 
to specification, inaudible huer level; 12 -volt ear battery 
and A.C. mains Infidel. 12 gus.; A.C. only model. 81,1 gris., complete. as tested by "Wireless World." 
VENTILATED Steel Cases for Above; 12/6. 

RF:XINE225/ Cases for Above and Crania Motor and Pick - 

15 
-. 

-20 Watts Portable Amplifier. in rase, with 
Colla..ro motor and Rolhermel Piezo pick- 

up; £14. 

20 -WATT bleary Duty High Fidelity. Model, as fitted 
to cinemas, dance halls, etc.; £15. 

-WA'I'T Model, 6L6's, in negative feed back, 
class ABI. exceptional driver and output transformer, independent electronic mixed mike and P.V. inputs, high and low cut volume controls, any impedance 

outputs to order, 15-20,000 cycles response, 2% max. harmonic distortion: £20. complete. 

60-w ATT plete. 
Model, with negative feed back; £25, corn - 

120 -Watt Model. with negative feed back; £40, cnrn- plete. 
WE Invite You to a 'Demonstration. 

VORTEXION, Ltd., 182, The Broadway, Wimbledon. 
S.W.19. 'Phone: Lib. 2814. 16346 

" 
PARTRIDGE Y.A. Manual," free to trade, front N. PARTRIDGE 13.5e., A.M.1.E,F.., Kings Buildings, Dean Stanley St., London, S.W.1. 16974 

20-35 

USED SETS FOR SALE AND 
WANTED - 

CHALLENGER 
24 -valve Challenger, 41-, metres to 2,000 metres. 
40 -watt output, 2 Rola speakers, beautiful mahogany table cabinet and mahogany baffle; cost £75. accept £25. -Brix 6911, e,r, The Wireless World. [7018 

CLIMAX 
193 Q 14 -valve American Climax Super Het.. 8 -watts e7 O output, 13-550 metres, cost £17; accept £6 10. -Box 6912, cje The II irele...a World. [7019 

DYNATRON 
DYNA'[RON.-Combine,l straight and superhet. turner, 6-2.000 metres, 8 watt amplifier. new March, £32: bargain, £12.-Pùnhnrn, Winifred," SL Luke's Rd.. Maidenhead.[7031 

1938 

HALLICRAFTER 

HAI.I.ICRAFTER. Skycltief, needs title attention, new, shop soiled; £6110. -Canberra, Muthall Rd., Wol- verhampton. [7033 
HAMMARLUND 

HAMMARLUND.-Cornet "Pro," crystal. list 55 gns., shop soiled; 16 gns.-Canberra, Machall Rd., Wol- verhampton. [7032 
KADETTE 

10 -valve Kadette Superheu.. 13-550 metres. 
cost £12(12; accept £4:10. -Box 6913, chi The W weltrar World. [7020 

1938 

1939 
McMURDO 

McMurdo Silver 15-17, 4t -2.000 metres; £25/10; 20 watts output, 15in. Jensen speaker. -Box 6914, e The Wireless World. [7021 

NATIONAL 
1TIONAI. 1938 NC80X. 10 -valve, A.C./D.C., crystal control, 10-550 metre-, eight spare R.C.A. valves; sacrifice. £12.-Tuffrn, 92. \r'wbary Itch, Bromley, Kent. 

'Phone: Ra rep slain/are 117 . [7016 

NEW MAINS EQUIPMENT 
V 
V 

VORTEXION Super Transformers. 

W. Q.A. 425 0-425v 120-160 re.a., 4v. 5-10a., 4v. 2.5a., 4v. 1-2a., 4v. 1-2a.; 32/-. 
5110-0-500 150 rn.a., 4v. 4a.. 4v. 2.5a., 4v. 2a., 7 4v. 2.5% regtilalion, 35; -; 400 or 

450v'., same price. 5 00 0-500 120 m.a., 4v. 4a., 4y.. 2.5a., 4v. 1-2a., 4v. 
1-2.v., 28.. ; 400v. "r 450v., same price. 

350-0-3:50 120 
120 extra 4c 64e, 

4a254v. 2.5a., 4v'. 1-2a., 21/-; 

350-0-350 
75 m.a., 4v. 2-4a., 4v. 1-2a.; 18;'-. 

250 -0-250 60 m a., 4v. 2-4a., 4v. 1-2a.; I5/, 
A1.1. Models Super Shrouded Only, primaries screened 

and tapped 200-250v.. with centre tapped filaments. ANY Model Fitted 5v. or 6.3v, Filaments if Required. 

LIVERY Ti snsformer Guaranteed One Year. J 
AU'PO Transformers, 100-120 to 200-240v.; 80 watts, 

11/-; 120 watts, 14,6; 200 watts, 21/-; 5C0 watts. 
47'6 

CHOKES. -30h. 60 m.a., 7,'6; 7-13h. 120 m.a., 12/6; 
30h. 150 m.a.. 15;-; 25h. 150 ma 21:-. 

ebUTPU'l' 'l'ransfnrmers.-4-10 watt, W.W. Q.A., 211-; -1 20 watt P.: 1., 30/-; 40 watt. tar 61.6's, negative feed 
lack, £3/10. 

DRIVER Transformers for Any Class B Valves; 201-. 

MICROPHONE Transformers to Any Specification, in 
heavy magnetic shielding; 12;6. 

VORTEXION. Ltd., 182, The Broadway, Wimbledon. 
London, S.W.19. Telephone: Liberty 2814. [7037 

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

[6374 

" Radio Data Charts," A Series of Abacs Post free 4 f ro 
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JULY 28TH, 1938. THE WIRELESS WORLD ADVERTISEMEtiTS. 3 

CABINETS 
Tip ADIOG RAM Cabinets, new designs, 30/- to £5110; 

inspection invited or photos for select inn sent ou 
request. 
TABLE Radio Cabinets, undrilled, 516 upwards. 

SPEAKER Cabinets, 4;6 upwards.A 

ANCFACTUR. ERS' Clearance. 
tri 

ULTI1 A Radiogram Cabinets, undrilled, 32>.23x 14, 
30 /-. 

BERG OYN E Fury Radiogram Cabinets, undrilled, 
34x22 x 16, Reduced price to clear, 35;-. 

1B. ,Ile luxe Walnut Cabinets. undrilled. chromium 
X- plated edges and speaker grille, 25in. wide. 141 

high, lot/_in. deep, 18/6. 

H. 

L. SMITH and CO.. Ltd.. 287-9, Edgware Rd, Lon- 
don, W.2. Tel.: Pad. 5891, [0485 

DEGALLIER'S for ibe Finest Obtainable .Amer irae 
Cabinets. Ta ble, Console, and Radio Grants. 

Record changers, 5 gis. Send It :,d1 stamp for reprints 
trout actual plod ographs,-Degallier's, Ltd., 32, Bathurst 
VIres, Loudon, W,2. Paddington 2745. 17041 

DYNAMOS, MOTORS, ETC. 
AC'.; iti'. motors, dynamos, converters, l ransfonners, 

chargers, supplies and repairs.-Fasco, 18w, Brixton 
ltd., S.W.9. [0558 

ALL Types of Rotary Converters. Electric Motors, Bat- 
tery Chargers, etc., in stta[k, new and second-hand. 

WARD, 46. Farringdon St., London, E.C.4. 'l'elephone: 
Holborn 9703. [0518 

RECORDING EQUIPMENT 
ALL Recording Discs and Materials iu SI luck, Tracker 

Units, .£4!7/6; Recording Motors, £3/17/6. Write 
fur further details VVitt Day, 1-':d., 19, Lisle St., W7011 

NEW LOUD - SPEAKERS 
SlNt l..AIli SPEAKEllM, Ahsa (:rose. Inot ltagen SI.. 

t_ Loudon, N.1, Telephone. telegrams I ern] nns 4355. 
[0591 

DEGA I.LIER'S for .American Public Address Spea k res. 
ISsautple : 12 -inch, weighing 2316.,. field 1.000 er 

2.000 alums, with push-pull transformer, 471-; also liutitrd 
number of 10 -inch Magnavox amt Rnla I Brit ish) ciur- 
sicteeistir; as above, 15/9 each; every chle brand new; 
l l.d- stamp for list= Deg:tiller'.s. Ltd., 32, Bo horst Mews, 
l,on,t-,n. AA'.2. l'uIdiegtma 2745. 17042 

LOUD - SPEAKER CONVERSIONS 
SINS I v 1l' SPEAKERS. -For ronco of all makes 

ml t;lss--, advice given.-.Alion u , Copenhagen 
St., N.1. [0593 

TRANSMITTING APPARATUS 
F}(?1/(_ Euch, tirsi. gr,tlc ,ryhtl nphnnca rc.t,h 
t V Ihr imntediale ue, no ottiput. Ir:uusfrrucr 
rrgrtircd. 

(+ power Irunsformer, sniLble snutll Ir:ut,- 
ídÑ% 1 mlitors and awplitnv, ptilr:ry 200-2fi(lv. 
3'75-0-375 at 201 mills, 6.3v. at 6 atnp, 5v. 3 ;not,., cut:r 
1det,ly shrnnrled. 

A 
IN 

t'hnuunnira!int Roteieci, l..11.li., llallicrafter, ti \alinnál, ll;tmmarlttud; keenest prirc.v frnut 

) AUIUUI{.Al'llll', I.II., llc;w I R 2,rue 3S1.,:nnl 

4.sL tlenu Sl., Lnudou, A\,I, anl 6>.'";';:h. Gla- 
g,nv, t'.2, 17026 

G5N1.-'l'he recognised distributors i sr amateur equip - 
melt. National 11,31,1:, ')hers htrwn, llammarlmnd, 

AtcALvto, Ilalltera tiers. etc.; scud 1t_s1, stamp for cata- 
)ngne,-í15N1 (Birmingham), Ltd., 44, Holloway liearl, 
Birmingham. [0531 

A.U.S. RADIO Now in London, at the new premises, 
16, Gray's Inn Rd., \V.C.1, within a. stone's throw 

of Cottages and close to Chancery lane Tube Station. 
A wide range of amateur equipment in stuck, including 
trail sntitt.ers, communication receivers, components, tubes, 
etc. Call for chat and demonstration. Open 9.30 to 
7 p.m,; rinses Saturday 1 p.m. Telephone: Holborn 
9894-5. Lists free on request. G2NK technical manager. 

10550 

VALVES 

3/3 l?aeh, any popular I ype of Antcrie:nr valve. 

4/_ Each, any popular Octal type. 

AL'C'I`CRT-S, ')'riait, Ils troll, in sralr,l ran) ons, popu- 
lar type, 5/-; popular Octal type, 6,-. 

ALL \-aloes Guarani red. 

R. v11100ltAP11l', Ltd., Dean disuse. Dran St Lmr 
don, W.1; and 66, Osborne St., Glasgow. C.1. '6701 

AIT. 'ropes of American Tubes in Sturlc of Raytheon 
a nit Art turps makes at competitive porcs. 

LIN I: Cords, 2/8 ; send for lists. 

CILvS. F. W vRD, 46. Fa, iugdon St., London. F.I'A. 
'l'el.: Holborn 9703. [0452 

HIV -\L', 'l'ungsrant, R:nvt',eon. Philon valves, wholesale 
only' end trade Gird for liste Leona ud llr>-, 36, 

Henry St. Blackpool. [0567 

AII:RIt'AN 
Valves. first _r - Ie, in all types; trade \supplied,- 

tngtalitan II. II, Service Co 1021, 
Kilo:Hcy Rd., .5.15 I I. Spec- Ir.- 1000, [0436 

15/ 
METERS, ETC. 

Lard. finest moving coil us)))us mete- s, I;ro nul 
new, guaranteed. 

BIG Carier y of Test Equipment. Signal I;enr. ra'ors, 
(te write for prices. 

RAl floc RA l'li IC Ltd., Doua 
bean St Lnnd u, W.1 ; 66, 

C.3. 

]louse, 2. 3 and 4, 
O<bhrne Si,, Glasgow 

[7027 

No. 94. 

ON THE BELLING -LEE 

" VERTICAL" AERIAL 
There are technical reasons 
to support the introduction 
of the "Vertical" Aerial, e.g., 
ease of obtaining additional 
height ; ease of fixing ; and, 
as most interference is hor- 
izontally polarise)), the 
vertical aerial gives a better 
signal-to-noise ratio even 
without anti - interference 
'transformers and transmis- 
sion line. An "Eliminoise"is 
necessary in bad locations. 

1. WALL MOUNTING. 
The Vertical Aerial is a 
single length of slender, 
tapered, seamless steel tube 
of great strength and 
heavily galvanised, fitted 
with a terminal and two 
insulators. The wall mount- 
ing type has two flat gal- 
vanised steel brackets with 
ragged ends for building 
into a brick wall. 
12 ft. List No. 355w 27.6 
18 ft. 382w 45 

2. MAST TOP MOUNTING. 
As 355, but with two pairs 
of galvanised steel clamps 
to fix to the top of own 
mast. 
12 ft. List No. 355c 27 6 
18 ft. 382c 45 - 

3. CHIMNEY MOUNTING. 
355 but with brackets, angle 
irons, strainer bolts and 
steel stranded cable for 
lashing round a chimney - 
stack. All parts heavily 
galvanised. Method avoids 
permanent fixing to 
masonry. 
12 ft. List No. 355L 42,'- 
18 ft. 382L 3 gns. 

4. MAST WITH WALL 
BRACKET. 

A standard Vertical Aerial 
clamped to a white turned 
mast and a pair of stout 
brackets for building into 
brick work. 
12 ft. List No. 370w 45'- 
18 ft. 371w 5 gns. 

5. MAST WITH EARTH 
SOCKET. 

As 370W, but with a 4 ft. 
galvanised steel earthing 
socket, which is driven into 
the ground away from 
buildings, mast slipped into 
socket. Socket making good 
anti -interference earth. 
12 ft. List No. 370e 45; - 
18 ft. 371e 5 gns. 

6. MAST AND DOUBLE 
CHIMNEY MOUNTING. 
Only for the 12 ft. vertical 
with its 12 ft. mast, the 
18 ft. vertical and 18 ft. 
mast are too heavy. Two 
independent g a l v anise cl 

steel vvire lashings can be 
placed at convient distance 
apart. 
12 ft. List No. 370L 75,'- 
18 ft. Too heavy for chimney 

fixing. 

BELLING & LEE LTD 
CAMBRIDGE ARTERIAL ROAD, ENFIELD, MIDDX 

METERS, ETC. 
VERRA NTI AI;/Dl; tirouil 'l'ester, complete, as nice, 

£3 rash or c.o.d.-Grigg 70, Peel Rd V,caldstonc. 
\1 id dlesex, [7034 

WESTON, Avg, 'Runts. Wes rite and nt her testing in - 

st raunenls.--\wholesale Dist rihntors.- Leonad Heys, 
36, henry St Blackpool. [0568 

ANT VER SA L Ai -anti nor, Avndu pt er, Ferranti LAl'Ansme- DU Cers, 0-100, 015. or exchange for Avnm i nor, 
1.o ir.n uetrr,-Kingsley. lent ]louse Hotel, Beckenham, 

[7028 

NEW COMPONENTS 
A 

MEISSS ER New 8 -but ton Push-button Tuner, can be 
J,! affixed to any sttperhet or T.R.F. receiver, whatever 
the make, 2- or 3 -gang, mains or battery, three wires 
only to rouneet to top of gang condenser; special switch- 
ing uutl uuu-drift condensers; the finest pushisitto unit, 
made, 

-17/6 

or 121- deposit secures, followed by 12 
monthly payments of 10:5; Meissner 

push -but fou permeahilily tuned remote control unit, for 
A.1'.-D.C. 100 to 250v.. cont rots your receiver from a 

list :trice, choice of seven slat ions with volume rent rol 
and stitch, 3a / Discount to Experimenters nut the Following 
t Meissner Lines: 14 -tube "Communications" re- 
ceiver, Custom all -wave, 12,5 bauds, 7.5-2,140 or 3.75-555 
mart res; 5 -band all -wave tuning nulls with band -spread; 
phonograph oscillator kit; B.F.O. kit; not -se silencer kit; 
5 -band multi -wave coil assemblies; Don blet and Double - 
doublet. aerial kits; \leissuer "Signal Shifter" transmitter, 

Ir, 
Q I). Stamp Brings Complete Particulars and Illustrated 
td Lists of Meissner Products by Return of Post, 

ANOLO AMERICAN 11,ÁD10 (and MO'l'OliSt, Lld, 
(Dept, 11 151, Albion flouse, New- Oxford St,., I.Un- 

dnn, 11,1'.1. (Sole Mint culant ing agents for 'leissuer Mfg, 
Co., of Ill., b'.S,A,). [6755 

CONDENSERS. - British manufacture, metal ease 
(paper), _800 volt wkg., 4 mid., 4/-: 2 mid. 2 / 9; 

' 1 nth!. 2/-; 00 volt vkg., 4 m[d 31-; 2 mfd.. 2/-; 1 

told., 1 6; 400 volt wtcg., 4 arid., 1/9; 2 mid 113; 1 

n tri., Sd. 

17LEC'l'ROLVTIC.-500 volt peak, 4 mfrl 116; 8 mfd 
119; 814 nifd., 2/6; 81-8 mid., 3/-; postage 6t1. or 

c.o.d. 
THE S't'A'l'IC CONDENSER Co., 1l, IEden St., London, 

nr 7'6 with order secures; 7; 6 on delivery 
and 8 monthly payments of 456; send deposit 

to -day for this amazing new unit; no reterenees required; 
delivery absolutely by return of post; complete with full 
lust votions in sealed cartons; will entirely modernise 
your receiver; make sure of your unit to -lay; this is a 
special fn roductory offer, 

£5/17/6' 

NAVA.. [6995 

COMPONENTS 
SECOND-HAND, CLEARANCE, SURPLUS, ETC. 

R 
\ I flit CLI-:51Z-5 RANGE, 1 -td,. R` 

ALL Lilies Previously Advertised Sl ill Available. 

R111111 
CLI:AJ{.\NCI:, Ltd., 63, II Holborn, W.I- i, 

Hulb, rcn 4631. [7036 

pI{I:MIER. SUPPLY STORES. 

pLEASE See Our Displayed Advert i -curent on )'age 1. 
[0488 

W ONIIP:RFI'I. Bargains in Amplifiers, microphones, 
pi, k -ups, etc. 

TR. 
f- VOICE Portable Amplifier 8 -watts Moving Coil 
\like, t speallc rs, A.C,; D.C. mains, (newt; list 

prise 118!15; 113.10. 
TI.I'5'OICI- Pe able Crooners' Outfit, A.t' DC. mains 

movlue roil m:2,, ke, slightly nscd, )islet) áa15; C6/10. 

OPERA 1110 Special Slouch Amplifier, 16 watts nut put, lI crystal mike, .A.C. mains. 100-250 alts, cost £48; 
:8.13. 

OPERAIIIO, 14 -watts output, moving Coil mike, etc., 
new); listed £36; £18. 

77 u'l'Ifla{\I Ir.L Crystal 51ì5e \lodcl, 1),1.04 (new), l44 e 1l. 90-; 48.'-. 
Rit'l'll itnSl EI, C.rysl:fl )'irk -u p, .lutin r ms-drI. listed 

32: ti (luisit, 25,-; Scutor nuxlel, listed 42, 6. 30'-. 
¡x.11{P,.ARIC5.t ulnntio Record Changer, A,C., listed 10 A ta 

BI:I,AIIN'l' 1938, all sia ve A,C. D.C. mains, listel 8 gns. 
nw): C4. 

P111Lf1'S .A11-wnce 1938, .A.('. 
L4. 

to,tins, used tine word h; 

V11)014cr ill -ave 1933, (new), AO. stains; £4110. 

Branles, oii ware, 1938 model, used ne 1 mrnlh. .('. oran.; 
£4/10. 

1-¡ARI( 11 AGIS, I{aclio and Elect rial .Stores. 22, Lisle 
- st.. Lnndhu, AA.Q2. [7038 

A'E12S Offer Eric Cwall licsist a Imes, 3, 21. each, 
ll 2, it dozen; !_uval t, 2d. each, I,.9 dozen. 

C\ 1 C,AL \ß Volume Cant taus, with switch. 2;'-, all lJ c loess prices for dozen lots upon request, 
00¡¡¡ ^' t Ihl. Oar 3l='nn g. 3'6 2 gang, 3. 

. lV Il hreml new: 5 pun c,rlce h, I.6I 
_aí.1 7 -pin, 31_.i.; oasts and Aracrìeans, 6,1. 

TT Y'I'Itt1N Eir4 U.adr, all types, including net ls :milI- 
met oI valve-, trou 4 -. 

CIA lV1)RO:AIID l';re Electeilvti,-, ill, and T.1 '.1'., 8 
tt,I.. I 4 Isst 1, 6; 8 mid, r4 mid., .,, 5; 8 

. 8 maid., 2 0. 

A IN 1;16" l'h.,-,is_ 16i,t,> IOin.' 3mn 18 gang^, 
`1 16 age, 7 6; :ulty size to miter; pa ucl<. 
,ctrl-, o sit,Ha lily. 

I,IA'.I:I{S, 676, t 'lu t hur. h ad B. nlbc. haul, - 
Order-, under 5.6 postage cvtr,n; .I1 sods gn.nnn 

Iced. [7035 

"Foundations of Wireless," Second Edition. 4s. 0d. irrt. Post free .;s, 11d. 
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COMPONENTS-SECOND-STAND, 

CLEARANCE, SURPLUS, ETC. 
MAINS RADIO DEVELOPMENT COMPANY'S Bar- 

gains; carriage paid; call mornings.-Tudor 4046. 
Stamp for list 215. 

TRANSATLANTIC All -wave Four -band Tuning Pack, 
complete, wired, tested, amazing value; three -gang. 

11.F.. F.C. and I.F., 69/6; two -gang, F.C. and I.F., 49(6. 
CELESTION, unused, boxed, Senior model, 9 -inch 

P.M.M.C. speakers, with transformer with matching 
switch for any output, 1716 only; list 55;-. 

RESISTORS, very finest make, colour coded, carbon 
wire ends, one watt. any size, 50 ohm -5 megohm-, 

your choice, 31-.d. each, 219 dozen. 
CLIX Unused Chassis Valve -holders, 4 -pin, 1!-a1.; 5 -pin, 

21í.r1.; 7 -pin, 40.; all Americans, 60. 
CENT'RALAB Unused 500,000 ohm Potentiometers. 1 (-; 

B.I.('. unused dry 8 x 8 ofd. card elect rol, tics, 
500 volt. 2, 9. 

TUBULAR Condensers, wire ends. nominductive. un- 
used, 400 -volt working, 0.0001 to 0.1 raid.. 40.; 0.25 

0.5 mkd., 6d. 

COLOUR Coded l' atol 1 watt Resistors. wire ends. ex - 

sellent make, well assorted; 50 for 2(6 
MAINS RADIO DEVELOPMENT COIIP.\N V, 4-6. 

Muswell Hill Il').. N 6. [6914 

RYAI.1.'S RADIO, 280. 11 igh Ilultosrn, London, W.C.1. 
offer new goods at knock-out prices. 

TC'.0 and Plessey Electrolytic Blocks, 30x8u 2, 300v. 
working. 400v. surge, capacity guaranteed, upright 

mounting. 40 inf. for 1,9 or 15/- dozen. 

MAINS 9'ranstorrners. 250.250v. 60 m.a., 4v. 3a., 4v. 
La., input 2C0 -250v. (Ells not C.T.), 3/6 each, new. 

QPECIA I, Offer of Sa for 0.1 'Tubular Condensers, 1,50;)v, 
Lest. 1,3 per dozen, 4/6 per half gross, 6;9 per 

gross; all guaranteed and brand new. 
FERRANTI Mains Transformers, as used in their corn 

merciai sets, 350-0-350v., 70 inn., 4v. 4-5a., C.'l'., 
4v. 2l_a., input 200/250v., brand new; 5/9 post free.-- 
Ryall's Radio, see above. ;6955 

TAUXIIALL.-All goods previously advertised are 
standard lines. still available. Send for free list. 

VAUXHALL UTILITIES, 163a. Strand, W.C.2. Over 
Dennys, the booksellers. Temple Bar 9338. [0589 

ENQUIRE for 1934-1939 Receivers, chassis, com- 
ponent:, speakers, eleetroly-tics; full trade discounts. 

-Sta nd:ud Radio, Dantzic St., Manchester. [7015 
COULPHONE.-Rothermel Piezo pick-ups, 18,6; Col. 

lars record changers, £5/5; send your enquiries and 
pay less, 1iyd. stamp for lists.-Coulphone Radio, Oruro - 
kirk. 'Phone: 578. [7023 

MISCELLANEOUS 
A COMPLETE Training 

IN Radio Enginering at Britain's Best College. 

MARINE Service.-Appointments as Radio Officers 
Guaranteed to Successful Students. 

SHORE Service.-Engineering, including television; day 
classes only for above courbes; boarders accepted. 

RADIO Servicing.-Postal and evening classes. 

TELEVISION (Practical).-Evening classes; modern 
niethods and equipment. 

MODERATE Fees; prospectus free; new term August 
23.-Dept.. W., London Radio College, 43, Grove Park 

Rd., W.4. Chiswick 3244. [0580 
BETTER Printing. -1.000 billheads, 3 '6; duplicate 

books, 10, 6 doz.-Birtwell's, Sabden. Blackburn. 
[6746 

P.O. Engineering Dept. (No Experience Required). 
commencing £3/13 per week, age 18-23, excellent prospects.-Free details of Entrance Exam. from B.I.E.'l'. 

(Dept. 574), 17-19, Stratford Place, London, W.1. [6938 
AMERICAN Valve Data.-The new 200 -page Raytheon 

valse dato book gives full characteristics and appli- 
cations of all types of American valves; invaluable to all 
servicemen; post free. 2 '3.-Leonard Heys, 36, henry St., 
Blackpool. [0594 

EXCHANGE 
IBUY, sell, exchange good quality receivers, acces- 

sories, components; H.P. facilities, promptness. effi. 
ciency.-Bostock, 1, Westbourne Terrace, S.E.23. forest 
Hill 2236. [0529 . 

PATENTS 
" 

ptiAC'TICAI. hints no l'a lents," free on application. 
-The Imperial Patent Service, First Avenue Hmise, 

I Cigh Holborn, W.C.1. Preliminary consultation free. 
/0481 

TUITION 
R1t.ADIO Training.-P.M.G. Exams. and I.E.E. Diploma; 

prospectus free.-Technical College, IIull. [0523 
R\DIG Engineers Wanted. Unique postal and private 

training-no textbooks. Success guaranteed; recom- 
mendations. Write, particulars without obligation.- 
1t.'1'.LG.B., 40, Earl's Court Rd., London. - [6772 

WIIIELESS.-Great demand for qualified men; appoint- 
ments guaranteed when qualified; Britain's leading 

colleges; prospectus free.-Wireless College, Colwyn Bay, 
and Wireless College, Calmore, Southampton. [6964 

. 

EXTENDED PAYMENTS 
LONDON RADIO SUPPLY Co. (Established 19251 

Supply, on convenient terms. components, accessories 
and sets, any make, 10% down, balance over 12 months; 
send for list of requirements, -11, Oat Lane, London. 
E.C.2. [0337 

Test with the Best- 
.7s 46 -RANGE UNIVERSAL 

Electrical Measuring Instrument 

SERVICE jobs 
lose half their 

worries and labor- 
atory tests are 
completed in half 
the time with the 
Model 7 Avo - 
Meter. Dead beat 
in action,it quickly 
gives laboratory - 
accurate readings 
on all its 46 ranges. 
A.C. and D.C. 
amperes and volts, resistance, 
capacity, audio- 
frequency output 
and decibels-anv 
range instantly 
selected by means 
of two rotary 
switches. No ex- 
ternal shunts or 
resistances requir- 
ed. A protective 
cut-out instantly 
disconnects the 
mete; from the 
supply should an overload be applied. It is built to 
last with lasting accuracy. 
WRITE FOR DESCRIPTIVE LEAFLET. 

r Model 7. Also Ike 36 -range t',fircrsl,! 
16 laléS. Hcsistance -4taoMeter .. 13 Gns. 

Range Extension Unit 22 -range D.C. dvollfeter 
9 Gns. (for mcasurententsdowu 

to 1,105th ohm) 12/6 Carrying Cases ... ... 25, - 

untr15H 
MADE 

DEFERRED TERMS IF DESIRED. 

.Sole Proprirr,e, a,,,l .lfa,,,,furl,ieeee - 
THE AUTOMATIC COIL WINDER & 
ELECTRICAL EQUIPMENT CO. LTD., 
Winder House, Douglas Street, London, S.W.1. 

'l'h.,", l'!Gloria 3401-7. 

ELECTRADIX BARGAINS 
A SET BARGAIN. I M.A. ANODE MILLIAMMETERS. New Tuning 
Meter Movements toy tiret -clans maker. Pivoted skeleton type. D.C., 
0-8 m.o., 070 ohms. Blotted blank scale, lia., needle 
;In. long. Size lin. eq with tin. mica panel ; back 
lamp and bracket. 3,5 poet free. Bulgin Midgets 6.- 
DIX-MIPANTA VEST POCKET TESTER. A wonder- 
fully versatile moving -von mnitirange meter for 
service on A.E. or D.C. jobs. No projecting terminale. 
THREE ranges of volts : 0-7.0, 0-130, 0-300. Used 
for MILLIAMPS, reads: 121 ma. and 73 ma. In 
black bakelite case. Measures only alin. by Sits, 
with pair of test leads and plugs. Leaflet e 
" N gives full information. 
TWO CLEAR SCALES WITH MIRROR ARE ON THE 
DIX-ONEMETER. The Dix-Onemeter with only 8 Terminals, 
but SO Ranges, is a valuable instrument for laboratory work. 
It is of portable size to go in the pocket, but big enough to 
cover the whole range of D.C. electrical measurements, 50 
microamps. to 20 amps. and 20 millivolts to 2,000 volts. 55/. ONLY. Multipliers from 81 each. 
Reduced Price : UNIVERSALSUPREME PORTABLE A.C.-D.C. 
ANALYSER, liai M.C. meter with reoUfior for A.C. All ranges. 
Adaptor on cable, a sua set for £4110:-. 

LOW COST SOUND RECORDING. 
G" Ali. Blanks now 3,3 per dozen. 

as Electric FEIGH set has ball -bearing centre 
gear box and geared traverse roll. Set 
with Tracking Gear, Pick-up and Tone - 
arm fitted diamond, 37 6. Tracker gear 
only, leas Plck-up and Tune -arm, is 21'6. 

Inerd i'` Diamond Cutter Needles fit all pick-ups, ..., 
7'6. Gin. IIlank Discs, 33 dozen, 

- 
. C'onr 

plete Acoustic seta dec Luxe, 18 ; No. 2, 
10'6 ; Junior Type, 5,'6 each, complete. 

GRAMOMOTORS. 25'-, 37 6, 45,- and 70.'-. Maine Speed Castro 
)te.... 12 6.-RHEOSTATS all eines, Windmill Dynamo 35. - 
DEAF AIDS. Equal to ten guinea sets. Midget earpiece, lapel mike. 
etc.. 42 -. Popular set with watch earpiece, 18;6. Brno-do Aune 
Box, a scientific sound amplifier for severe cases, £4. For total cases 
bone conduction is the only possible way to receive culio by the O`aiphone, 
no bigger than au, earpiece, 20,-. - 

FOR PHOTOCELL OR MIKE A.C. Mains Amplifiera of fanons make, 
complete with rectifier valves 505 and A.C. 84, brand neto and ready for 

SinHunt 
free, sound recorder quality, level response, in steel case, 

x 8in. x î lin. Lint LIS, but for sale at the price of a kit. 
Battery I -vedse model in oak case, 25:-. 60/. 
NEW Amplifier :and Transverse Mike on Stand, finc 3 -stage unused act 
l'y Ardente, floe job, 20 watts pure output, A.C. mains, £18. 
VALVES DET.T.S.W. Tranemitting,Tri-odes 15,'-. Liege stock trans and 
receiver volves cheap. 

Oar Sale List of 15 foolscap pages has over 100 illustrations of Electrical 
and Radio Bargains not obtainable elsewhere. Free for stamped envelop°. 

Oree 1,100 other Borgzi,rs in our enlarged illusfraled 1939 Lid " I('." 

ELECTRADIX RADIOS 
218, UPPER THAMES STREET, LONDON, E.C.4 

Telephone: Central 4611. ' - 

REPAIRS AND SERVICE 
SERVICE Willa a Smile." 

HENRY FORD RADIO, Ltd.-American valve-. am 
portents, spares line cords, leading trade tun:nrero; 

send us yo,r American and British receivers.-Electronic 
Peruse. 22. Rowland St., Tottenham Court Rd., W.l. 
Museum 5675. [0434 
" SElt Vit_E with ;t Guarantee," 

DEGA LLI Er''S, Repairers to the Trade for British and 
America I, Receivers, transformers, speakers, motors, 

etc. Only the best workmanship .nid components used. 
Lowest prices with 49 hours' service. Nu job too big or 
small.-Dena filer',. Ltd., 32, Bathurst Mew-, London, 
W.2. Paddington 2745. [7043 

METI:OPOLI'l'AN RADIO SERI. ICE Co. for Guarei- 
teed Repairs to Amercan (Midget and Standard) 

and British Receivers. 
CLARION and Majestic Service Depot. --I.1'. and mains 

tra usforniers rewound; American valves and parts; 
trade supplied-Met rano]itan Radio Service Co., 1021, 
FLlchley Rd., London, N.W,11. Speedwell 3000. 10435 

VALRADIO for Repairs and Rewindings to Vacuum 
Cleaners, car dynamos, starters. motors. converters, 

etc. -95, Leighton ltd., Kentish Town, N.W.5. Gulliver 
5165. [6639 

GUARANTEED Repairs.-Airy transformers, choke 
motor armature, converter, dynamo, etc.; keenest 

prices, immediate quotation, prompt dependable service. 
-See below. 

l'.P. (LONDON 1'R,\NSFORIIER PRODUCTS. Ltd.), 
Willesden, N.W.10. Willesden 6436 (3 lines). 

[6892 
MAINS Transformer Service.-Repairs, rewinds. or 

construction to speci tication of any type, competi. 
live prices and prompt service.-Sturdy Electric Co, Dip - 
ton, Newcastle -oil -Tyne. [0516 

GItAlIA MS Rewinding Service. 24 hours' service guar- 
auteo,I, loud speakers, L.F. and out pill transformers, 

chokes and mains transformers; conversions a speciality, 
quotations given; trade specially invited. 

GLAIIAS SERVICES, Dept. W.. 194, Tolworth 11 Tse, 
, 

M 
Kingston By Pass. Surrey. llerwent 2060. [6939 

LOUD Speaker Repairs, British, Americana, any size, 
average price, 8in. cone assemblies, fitted, tested, 

overhauled. 51.; output transformers from 3/6; mains 
transformers from 10/-; advice given; 24 hour service. 

SINCLAIII SPEAKERS. Alma Grove, Copenhagen St.. 
London, N.I. Ter. 4355. 

WAYFARER and Gambrel' Receiver Specialists. Ser- 
vired by members of original staff. General servieing 

also undertaken.-McKinlay- Electrical Mfg. Ca., Ltd., 75, 
Upper Richmond Rd.. London, S.W.15. Telephone: Put- 
ney 4164. [6965 

REPAIRS to Moving Coil Speakers a Speciality; cones 
and coils fitted. fields altered; prices, including 

eliminators, quoted; loud speakers, 4/-; L.F. and output 
transformers, 4/-. post free; guaranteed satisfaction; trade 
invited; estimates free; prompt service.-Loud-Speaker 
Repair Works, 5, Balham Grove, London. Battersea 1321. 

[0394 

AGENTS WANTED 
CONTACT With Representative Calling on Battery 

('harping Stations. Liberal commission assured 
without expense,.-Write Box 6894, el The ll-ireleae 
T1'orrd, [7017 

SITUATIONS VACANT 
9(- 

AVAC'AN('V Ocemrs for Two Senior Radio Receiver 
Design Engineers. Applicants roust have occupied 

similar positions with firms of repute and must have a 
sound knowledge of mass produced anti communications 
type receiver design. Professional and/or Academic quali- 
fications are desirable. Good prospects and salaries are 
offerer] to suitable applicants.-Write in the first instance 
with full details of past experience to Box 6883, c/o The 
if'irerese World. 

[7013 
dF 

BOOKS, INSTRUCTION, ETC. 
3XTIRELESS Servicing Manual," by W. T. Cocking, 

'9Y of The IVireless World. Third edition. Covers the 
principles and practice of the repair and adjustment of 
wireless receivers. Methods of fault finding are dealt 
with in detail, the use of the necessary test apparatus 
is described, and gauging procedure is very fully treated. 
Price 5/- net. By post 5/5 from Ilifie and Sons Ltd.. 
Dorset House. Stamford SL. London, S.E.1. 

FOUNDATIONS of Wireless." By A. I.. M. Sowerby, 
M.Sc. Second edition. An elementary textbook 

on receivers. Deals fully with the construction of wire- 
less sets, valves, and the process of detection. Pride 4/6 
net. By post 4/11, from Iliffe and Sons Ltd., Dorset 
House, Stamford St.. London, S.E.1. 
" ELEMENTARY Principles of Wireless Telegraphy and 
1J Telephony." By R. D. Banguay. Revised by O. F. 

Brown, B.Sc., third edition (19301. 'l'he standard text- 
book for wireless students and beginners. Deals with 
the whole subject of wireless telegraphy and telephony, 
avoiding too technical a treatment of the problems in- 
volved. Well illustrated. Price 7/6 net. By post 8i., 
from Ilifie and Sons Ltd., Dorset house, Stamford St.. 
London. . 

RADIO 
S.EDS.ata 

Charts." By R. T. Beatty, M.A., B.E.. 
D.Sc. Second edition. A series of Abass provid- 

ing most of the essential dala required in receiver design 
and enabling problems to be solved without having re- 
course to complicated mathematical formula. Price 4/6 
net. By post 4/10, from Dilfe and Sons Ltd., Dorset 
House, Stamford St., London, S.E.1. 

DERRY Auto -Time Morse System." By F. W. Perry, 1 An aid to the rapid acquirement of speed in the 
transmission and reception of the Morse Code. Price 6d. 
By post 70., from Stifle and Sous Ltd., Dorset house, 
Stamford St., London, S.E.1. 
" MORSE Made Easy'." By A. f.. Rye. Printed on 

-01. strong linen card this valuable illustrated ex. planation may be carried about ready for use anywhere 
and everywhere. A thorough system of memorising is 
suggested which will facilitate the learning of the Morse 
Code in the shortest possible time. Price 3d. net. By 
post 3t,,ld.. from Iliffe and Sons Ltd., Dorset House, 
Stamford St., London, S.E.1. 

r Radio Data Charts," A Series of Abacs Post free 4/10 
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JDLI 28TH, 1938. THE WIRELESS WORLD ADVERTISEIIENTS. 5 

THIRD EDITION THOROUGHLY REVISED AND ENLARGED 

WIRELESS SERVICING MANUAL 
By W. T. COCKING 

(01 " The Wireless World ") 

The first complete book of reference of its kind. A 
reliable practical guide for amateur and professional. 

The success of this book for Service Engineers has been so marked that a third edition has been 
called for within a few months. The present edition incorporates additional material, including 
a special chapter on the Aerial -Earth system. 
The " Wireless Servicing Manual " deals fully with Testing Apparatus and explains the methods 
of locating and curing faults in receiving equipment. 
Ganging, Automatic Volume Control, Instability, Distortion, Mains Hum, Whistles and Local 
Interference are all separately treated. 
The new edition contains much additional information on short-wave receivers, and on methods 
of operating extension loud speakers. The reference material, including base -connections for 
British, Continental and American Valves and the various colour codes for components, has been 
extended and brought up to date. 

BOUND IN CLOTH BOARDS 
SIZE 71 x 5 ins. 

PRICE 5/- net. By Post 5/5. 
Issued in conjunction with ' 'tHE WIRELESS WORLD ' and Published by the Proprietors :- 

ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1. 
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Second Edition- 
RADIO DATA CHARTS 

A SERIES OF ABACS 
providing most of the essential Data required in Receiving Design 

RADIO DATA CHARTS provide designers of wireless apparatus with a ready, 
convenient means of solving all the more familiar problems connected with the design 
of modern radio apparatus without having recourse to complicated formula and 
mathematics. 

In order to keep abreast of the great advances in wireless communications since the 
first edition of " Radio Data Charts " appeared, obsolete abacs have been omitted in 
the second edition and important fresh material added. 

By the use of the present edition of " Radio Data Charts," such abstruse problems 
as the design of tuning coils are solved almost as easily as the simple application of 
Ohm's Law. 

Price 4/6 net By post 4/10 
(37 CHARTS and 46 Diagrams) 

From all leading Z oohsellcrs or direct from the Offices of 

"THE W 6 R E L E S S WORLD," Dorset House, Stamford Street, London, S.E.1 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. 
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6 LiDVERTISE?\TENTS. THE WIRELESS WORLD JULY 28TH, 1938. 

7&re are 600D WlVes... and BIT/TR rakes... 
and 

NEW MAZDA BATTERY VALVES FITTED WITH MAZDA OCTAL BASES 

Two new types of battery valves fitted with the Mazda Octal bases. The valves are characterised 
by small dimensions, reduced inter -electrode capacity, and are suitable for all types of battery - 
operated receivers. 

TYPE HL11 
A medium -impedance triode, suitable for 
use as a detector or first -stage amplifier. 
The filament consumption is o.t amp. at 
z volts. 

Typical Operating Conditions 
Maximum Anode voltage - 15o 
Mutual conductance - - 1.5 mA/V 
Amplification factor - - 32 
Anode AC Resistance - 21,000 ohms. 

PRICE 4/9 

TYPE L22/DD 
A double diode triode, having a filament 
consumption of .1 amp. at 2 volts. 

Typical Operating Conditions 
Anode volts - - - 6o 8o 

,8 

-3.0 
50,000 

t9 

.6 
-2.5 

- 75,000 
19 

IMPORTANT 
Be sure you buy Mazda 
Valves only in the col- 
oured carton which 
alone contains the 
guarantee card. 

44./ 

g¡¡ ° ` 
4, t' 

d1ud m"h" i "a)íí.í r.,r ,dui n¡nrn,rrd in G!. Bn9uin ¡.r fir Britt rb Thceison-Haarton Co. Ltd., Landar and Real¿r, and dìí/rib:den'br 

THE EDISON SWAN ELECTRIC CO. LTD., 155 CHARING CROSS ROAD, LONDON, W.C.2 
h4 

Anode Current - 
Grid bias - - 
Anode Load (ohms) 
Amplification factor 
Anode AC resistance 

ohms (at ea- too) 
PRICE 

We do quite a 
lot of business 
making up trans- 
formera to 
customers own 

specifications; 
but we have a 
standard list. 
May we send you 
a copy ? 

W.BRYRN BRVRGE LTD 
11'el on,reLrad Trf., Ludo e: ('oliudnfe71..;! 

PACE 

4 

3 

Cover 

Ambassador Radio Works 
Armstrong Manufacturing Co. 
Automatic Coil Wisder Co., Ltd. 

Belling & Lee. Ltd. 
Birmingham Radiumart G5N1 
Brit nh Institute of Engineering Technology 
British Insulated Cables. Ltd. Inside Front 
British Mechanical Productions, Ltd 
British Television Supplies 
Brit i -li Thom son -Houston Co.. Ltd. 
Bototo, A F. & Co, Ltd. 

Edison Swan Electric Co., Ltd 
Elect adix Radios 

Fluxite. Ltd. 

Galpins Electrical Stores 

6 
4 

2 

- I0,000 í0,000 
9, - 

The Leading Motoring Paper. 
EVERY FRIDAY 4d. W.W. 16 

AZUA 
RADIO VALVES 

R.M i12. 

WAYFARER AND GAMBREL" 
Receivers serviced by members of 
original staff. See further advertisement 
under " Repairs and Service." 
McKINLAY ELECTRICAL MFG. CO., LTD., 
75, Upper Richmond Road, East Putney. 
London, S.W.15. Telephone : PUTney 4164. 

INDEX TO ADVERTISEMENTS 
Goodman', ludir. trite. Lid. 

P 

Halford Radio 
Hartley Turner Radio. Ltd. 
Baynes Radio 

Institute of Wireless Technology. 
International Correspondence Schools 

London Radio Supply Co. 

Marconi's Wireless Telegraph Co.. Ltd 
Mcltinlay Electrical Mfg. Co., Ltd. 6 
McMichael Radio 
Midland Property Mart 
M.R. Supplier, 
Milliard Wireless Service Co., Ltd- ..,. Inside Front Cover 

1 

Nere Times Sales Co. 

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

PACE 
Pitman, Sir Isaac. & Sons. Ltd. 
Player's Cigarettes 
Polytechnic. The 
Postlethwaite, Bros. 
Premier Supply Stores ... 
Quartz Crystal Co., Ltd 
Radio Gramophone Development Co., Ltd. 
Red Star Radio 
Reliance 111fg, Co.. Ltd. 
Realennel, R. A.. Ltd. 

Savage, W Bryan, Ltd. 
Scientific Acoustics, Ltd. 
Sound Sales, Ltd. 

6 

2 

Telegraph Condenser Co Back Cover 
1Vebbs Radio .... Inside Front Cover 

TfíF 

WIRELESS 
ENGINEER 

MONTHLY 2S. 6d. NET 
Subscription 

32s. per annum, post tree:. 

The Journal of Wireless Research and Progress 
"THE WIRELESS ENGINEER " is published in the interests of professional wireless engineers, 
educational authorities, students, and all those who are intimately associated with wireless 
development. 

A valuable and unique feature consists of a monthly summary, under the title of Abstracts and 
References, of all important articles appearing in technical wireless publications in all 
languages throughout the world. 

ILIFEE & SONS LTD., DORSET HOUSE" STAMFORD STREET LONDON. sd.,. 

p,,oted an England for the Publishera. ILtrre AND SONS LTD., Dorset (louse, Stamford Street, London, S.E.I, lay The Co,,, ass ll Press_ Ltd., Paris Ca rien. Sa:uob id 8( reel, Lnwb n s The Wireless World" can be obtained abroad from the following: FR,NCE: W. H. Smith & Son, 248, Rue Rivoli, Paris; Hachette et Cie, Réaumur. Paris, and branches. BELGIUM: W. IT. Smith & Son, 74-75. Boulevard Adolphe Max, Brussels. AUSTRALIA: Gordon & Gnteb, Ltd., Melbourne (Victoria), Sydney (N.S.W.I, Brisbane (Queensland, Adelaide (S.A.). Perth (W.A.), and Launceston (Tasmania). NEW ZEALAND: Gordon & Gotch, Ltd., Wellington. Auckland, Christchurch and Dunedin. INDIA: A. H, Wheeler & Co.. Bombay, Allahabad and Calcutta. CANADA: Imperial News Co., Toronto, Winnipeg and Vancouver; Beniamin News Co Montreal: Gordon & Catch, Ltd., Toronto. 
SOUTH AFRICA : Central News Agency, Ltd. UNITED STATES: The International News Co., New York. 
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