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Radivs Choice,
Have acquired a worid-
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Quality and Value.
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of Performance above
reproach. Your Set will
work better with a Telsen
Transformer - - - - Fit

. one now !
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QUALITY OF REPRODUCTION.

The McMichael Super Range Portable
Four reveals all the beauties of speech
and musical values to an unrivalled
degree. -

Hear it at any high-class radio
store or our London showreoms.

L. MicMICHAEL LTD.,
Wexham Road, Slough, Bucks.
179, Strand, London, W.C.2.
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Any further information will be readily given by the Aus-
stellungs-, Messe- u. Fremdenverkehrs-Amt der Stadt Berlin.
22. Kbnigin-Elisabeth-StraBe, Charlottenburg 9

DICTIONARY
of WIRELESS
TECHNICAL TERMS

(1926)
Compiled by S. O. Pearson, B.Sc,
Issued in conjunction with “THE WIRELESS WORLD.”

THIS volume contains concise definitions o terms and
expressions commonly used in wireless telephony and
telegraphy, and serves as a guide to all those interested
in wireless who come across, from time to time,
unfamiliar words in their reading. Well illustrated
and cross-referenced.

Price 2/- net. By post 2/2.
From leading baorsellers or direct from

ILIFFE & SONS LTD,,

EDISWAN...

w.w.48. Dorset House, Tudor Street, London, E.C.4.
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Barbed wire—trenches—dug-outs—a field set and
a thin strand of wire.

The difference between control and lack of control

hopeless may spell life or. death to an entire brigade.
When you ltf's a far cry from No Man's Land to the comforts

of your home.

enter 9 But even in your radio set . . . control plays a
L] vnalEPart . . . and it has been the privilege |
of CENTRALAB to furnish the: volume controls Write for free Booklet,
Can Yofu gﬂtto z’lo‘u' 52?‘;@5 ﬂng ‘Ze cer- of millions of radio receivers. v ‘l’ll“me ¢ "g"lsn
tain ‘of instantly getting what you - : oltage Controls,
want—or does it entail a frenzied Is your radio—CENTRALAB equipped? their uses,”

search among a maze of bins, boxes and
pigeon-holes that masquerade as
stores ? Why not be up to date and
keep your goods in * Tiltracks.”” They
will then be in full view, in compart-
ments that can be altered to suit the
sizes of the components.
You will be saved many worries. Your
goods will be there when wanted. You
will save pounds per year. You will
bless the' day youinstalled “Tiltracks.”
Write for Lists.
There are many styles ot ** Tiltracks.””

THE “BENCHRACK”
(Tiltrack Principle).

A real help for storing small parts
such as Terminale, Nuts, Washers,
Insulators,etc. Made tostand on
the work bench, it enables allamall
partsneeded for the job in progress
to he stored where they are im-
mediately to hand. All the trays
are tilted so that the parts stored
csn be seen at a glance, and the
front faces of the trays arerounded
80 that the smallest parts can be
swept up the slope with the fingers
of one hand. Each trayis provided

THE ROTHERMEL CORPORATION LTD,
24, Maddox Sireet, London, W.1.

‘Phone : MAYFAIR 0578/9.
Continental Sales Office: )
27, QUAI DU COMMERCE, BRUSSELS, BELGIUM.

2 AMATEURS®
OTOGRAPHER

& CINEMATOGRAPHER
tncorporating "THE NEW PHOTOGRAPHER'

v i

with patent hinglng partitions
much quicker and with greater w\
this Benohrack. = G y

which can be moved quickly to =1
25

pleasure, and the Factory will save
’ PATENT
30"= ron. @Y

make larger or smaller compart- o s 3
ments. Being 80 accessible these _al. i |/~f
racks greatly facilitate stocktaking. \ i ml‘nll("
The Experimenter will do his jobs = i /

T T

= e
many pounds per year byinstalling
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( CEL B =i ' TILTRACK
- yfe] WHEELED
1z 45\‘ Can Tllzeug\"(hzzeled ~
» AB‘ right up to the job
¥ ')1’ ztl and in any direc-
3t {l A\ tion.  Invaluable L %
|9‘lz§[ fior ass:lmb].mg ohr ;
4| dismantling mach- -
: [N s of al‘classe All Camera Users !
1 3

bearing castors. Every camera user can get more

XE_ 4

— e
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pleasure out of photography and
m 4 “;wzgﬁfg: better resuolts by reading ‘* The
N Amateur Photographer'

A splendid rack for regularly,
The “ AP." caters for all photo-
graphers, including beginners and
advanced workers, and contains
Lessons for Beginners; Free
Criticism of Readers’ Prints;
Answers to Queéries; Regular
Competitions and a weekly Art
Supplement of particuiar interest
to pictorial workers.

storing goods, Very
compact,with great
storage capacity,
compartmerits sub-
divisable at will

Price

ol [ O
»—>

Particulars from Manufacturer & Patentee — Worsle g Every WednesdaY 3D'
y Street, Hulme
BERTRAM THOMAS, " MANCHESTER. ILIFFE & SONS LTD.
London Office & Showroom :-—-28, Victo,ria’ Street, S.w.l. Dorset House, Tudor Street, London, E.C.4
W.W. 87

Mention of ‘* The Wireless World,” when writing to advertisers, will ensure prompt attention. A2



AUGUST ‘6TH, - 1930. THE WIRELESS WORLD ADVERTISEMENTS. 3

e

5

',\3 Advertiseinents for ** The Wireless World

are only accepted from firins we believe to be thoroughly reliable.



4 ADVERTISEMENTS. THE WIRELESS WORLD AUGUST bTH, 1930. |

When buging Valoes -Remanber!

The
ot Metropolitan
Police

Imperial Airways, B.B.C.
Stations, Empire Wireless
Communications, Trinity
House Lightships and
Beacon Stations, Croydon
Control Tower and Large
Passenger Liners—all

Detectors | M 8

MARCONI
VALVES

i
. 7B

Buy the Valves
‘the Experts use

Fg‘o’
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PROBLEMS OF EMPIRE BROADCASTING
SOLVED.

NE by one the obstacles which have stood in the
@ way of the establishment of Empire broadcasting
have been overcome, until now we learn that the
last excuse for delay, namely, the problem of funds, has
been solved by the Colonial Conference. We understand
that the establishment and maintenance of an Empire
short-wave station atan approximate cost of f23,000
has been agreed to, the cost to be borne by the Colonial
Office, which will also be responsible for the mainten-
ance of the station, whilst the B.B.C. will staff the
station and conduct the transmissions.

The British Broadcasting Corporation, it will be
remembered, had recently expressed their willingness to
run the station, provided that out-of-pocket expenses
were met, and it is therefore assumed that the sum now
agreed upon to be furnished by the Colonial -Office is
intended to cover these out-of-pocket expenses in con-
nection with the erection and maintenance of ghe station.

A5

Vor. XXVII. No. 6.

Reuter's News Agency,, we understand, has been
approached, ‘and has agreed to provide a special news
service for the Empire station at an annual cost of £3,000.
No other programme expense is likely to be involved,
as the B.B.C. have undertaken to relay their*pro-
grammes day by day. i

This is exceedingly welcome news, and, since the final
decisions have now been taken, there should, we think,
be no further delay in the establishment of the station.
" The transmitter will in-all probability be erected in
the neighbourhood of Daventry, in proximity to the
existing B.B.C. stations there. As soon as the station
is erected it will no doubt take over the service at present
being conducted through 5SW at Chelmsford. Just how
long it will be before the station is ready for service must
largely depend upon the enthusiasm shown by the
B.B.C., but in view of the generous attitude which they
recently adopted towards the scheme as soon as they
learnt that'it had strong support from the representatives
of the Colonies meeting in London, we do not think that
the period for the erection and inauguration of-the station
is likely to be prolonged.

Twenty-four Hour Programmes ?

We have previously been informed that the aim of the
B.B.C. - in the event of funds for the cost of the station
being provided, would be to conduct a twenty-four hour
service. Just how this is-going to be arranged is not
clear at present, but no doubt the B.B.C. will find some
means of overcoming any difficulty in the way of con-
ducting such a continuous transmission. We may per-
haps expect that the first efforts in this direction may
take the form of recording the day’s programme and
re-broadcasting from the record during the night hours.
Such an arrangement would provide the twenty-four
hours’ continucus programme and. enable listeners in
all parts of the world to participate. How unanimous
must have been the support given to Empire broadcast-
ing by the Colonial Conference is indicated by the fact
that it is understocd that the question will not be raised
again at the Imperial Conference, as it is considered
that the matter has been virtually settled.

After so many years of hoping and urging for the
establishment of an Empire service, it is intensely grati-
fying to learn that the accomplishment of our ideal now
approaches fulfilment. The value of an Empire broad-
casting service can scarcely be over-estimated, and
perhaps no more opportune time could be found for
Inaugurating such a service than the present, when so
much attention is focused upon Imperial issues and the
need for closer co-operation in inter-Empire trade.
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Constructional Details.
By R. P. G. DENMAN, AM.LE.
(Concluded from page

FEW details of the mechanical design and
A construction of the receiver may be of interest,
but it is quite impossible to give full working
drawings (which, indeed, are not likely to be in
demand). It was found convenient to divide the set
into units arranged vertically in an iron framework, as
is done in central station switchboard practice.

The duplicate high-frequency stages are housed side
by side in special boxes made of plywood coated on
both sides with thin copper sheet, all joints being elec-
trically continuous. Each box has an internal vertical
partition through which the valve is mounted and which
acts as a screen between the grid and anode circuits.
The screen forms part of a framework on which all
components are mounted and which can be withdrawn
bodily from the outer screening box for repairs or
adjustments.

In each compartment is mounted a double-pole,
double-throw, push-pull switch. These are ganged
together and serve to connect or short circuit (according
to which H.F. unit is in use) the input and output cir-
cuits. The switches in the two units are in their turn
ganged together and to a two-way switch controlling two

A Special B.B.C. Transmission.

E., and A. S. BRERETON, M.A.

99 of previous issue.)

illuminated panels indicating the programme which is

being received. Extension spindles with flexible coup-

lings are used for the controls in the rear compartments.
Immediately below the two H.F. units is. mounted a

Note the large number of fuses
employed. Stray fields are prevented by carrying the leads in
flexible metallic tubing.

Mains equipment panel.

third, housing the push-pull detectors and the first-stage
amplifier. The general construction is similar to that of
the H.F. units, the internal framework being removable

from the copper-covered case. In order
1 to provide a check on the working of the

30,

valves up to this point, two milli-
ammeters are controlled by a series of

spring-loaded key switches, enabling the

anode currents of the H.F. stages, as

well as of the detectors and first-stage

amplifying valves, to ‘be read. The

volume control, consisting of a large

hand-wheel, is provided with an adjust-

able stop pin to prevent its advance
N,

RESPONSE IN DECIBELS

/8

beyond the safe limit for 100 per cent.

N\

modulation, and a flexible coupling is

¥

fitted to ensure sweet movement. The
volume control varies the input to the

50 100

FREQUENCY IN CYCLES PER SECOND

200 300 500 1000 2,0003,000 5,000

1092 first-amplifying stage, and is mounted

on the same panel as the meters and

Fig. 4 —FREQUENCY RESPONSE GURVE, Special B.B.C. test

3
356.3 metres, June 4th, 1930. Curve A shows 20 logm(mL) where v is the receiver

2 000
is the value of this voitage at 1,000 cycles per second.
Curve B is for a small portable receiver

output voltage and oy
Transmitter modulation voltage constant.
measured under like conditions.

: | ¥

keys, so that the whole operation of the
set can be checked from one point. The
attendant responsible for its working,
indeed, only. has access to this panel
A6

transmission on
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Science Museum Receiver.—

and to the main control switches at the rear .of:the
framework, all other controls being protected by locked
panels.

110

100 =]

Jim
|

90} ——— L
:J
sof— 1

70—

60}

50

40}

OUTPUT IN VOLTS

30

20

10

PERCENTAGE MODULATION

Fig. 5.—~MODULATION-AMPLITUDE CURVE. Special B.B.C.

test tranpsmission on 356.3 metres, June 4th, 1930. The curve

shows. that distortionless demodulation (detection) is obtained

for modulation up to about 90 per cent. The distortion for
100 per cent. modulation is small.

Immediately below the de-
tector and first-amplifier

unit is mounted a large ©
double-deck unit in which k- B~
are housed the penultimate :

and output stages; a full-
wave thermionic rectifier
feeding H.T. to all previous
stages, and two mercury-
vapour rectifiers providing
H.T. for the penultimate
and output stages. Smooth=
ing chokes and condensers
for these stages, and high-
and low-voltage trans-
formers are also included, to-
gether with fuses for all cir-
cuits in the unit, and meters
for checking grid and anode
currents and voltages. The
framework is again remov-
able from the outer case of
2in. mahogany. The lowest
unit houses the smoothing
chokes and condensers for
high-tension to the earlier
stages and for the detector
filament circuit. = The low-
voltage transformer for the

—

»
A7
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earlier stage filament circuits is included, and separate

fuses are used to feed each stage. There are also meters

for checking detector, speaker field, and AC. mains volt-
ages, and the framework carrying these components
1s removable.  The first three units can be pulled out of
the framework- without disconnecting the power supply
wires. The iron framework in which the units are
mounted is covered with sheet metal, the side panels
being of light gauge, fitted with ventilating louvres to
deal with the.considerable heat dissipation of the output
and power units. The front and rear panels are of
stouter gauge, into which are fitted suitable locked plate-
glass windows, preventing access but allowing the prin-
cipal portions of the set to be seen where the exigencies
of screening permit. ‘

The switches controlling the A.C. mains, the aerial,
earth switch, and the programme-selector switch are
fitted at the rear of the frame, together with the output-
control switches. All are protected by locked panels.

All circuits carrying raw or partly smoothed A.C. are
shielded, particular attention being paid to the H.T. cir-
cuits after smoothing. Screening in the earlier units is
carried out in rigid copper tubing which can easily be
seen in the photographs.

An elaborate system of flexible metallic tubes and
junction boxes is used in the final units and frame. By
placing the purely radio components of the penultimate
and output stages in the same unit as the transformers
and valves, a considerable number of strapping wires
was avoided, and dangerously high potentials confined
to that unit.

Safety switches connected in the H.T. transformer
primary render all H,T. circuits dead immediately any
panel giving access to dangerous parts is opened. In
I A D S o

R

Bt e L

= ’ .w ‘ r\‘m& o wy S 5 m = _“’l““ .

.{Underside of the push-pull detector and first L:F. amplifier uait.
L ]
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Science Museum Receiver.—
addition, special locks are fitted to these panels, and red
and green signal lights indicate when H.T. and L.T.
are connected. These precautions may seem rather
elaborate, but it should be remembered that in almost
all units it is possible to receive a 400-volt shock, and in
certain parts one of 3,400 volts. The engineer who may
attempt to make hurried adjustments must be protected
no less than the public. '

By the kind permission of Mr. H. L. Kirke, leader of
a most able B.B.C. group whose services in the cause of
high-quality broadcasting are beyond praise, a special
transmission was given from Brookmans Park on the
morning of June 4th for the purpose of enabling the
authors to determine the overall characteristics of their
receiver. The frequency-response curve was obtained
by measuring the grid voltage delivered to the last stage
for a constant modulation of 50 per cent. The corre-
sponding power ratios are plotted on a scale of decibels
in Fig. 4, from which it will be seen that there is a maxi-

mum departure from the mean of less than one decibel.
The other curve is for a certain portable receiver, and is
included in order to show that the scale chosen for this
curve is fair and reasonable.

Tests were also carried out to determine the modu-
lation-amplitude characteristic. This is shown in Fig. 5,
where the receiver output voltage is plotted against the
modulation percentage, as obtained from simultaneous
measurements made at Brookmans Park. It confirms
what has already been said on the subject of power grid
detection, and shows that no distortion need occur until
the modulation exceeds 80 per cent., and that it need not
be perceptible at any time. Thus, the receiver-voltage
output for oo per cent. modulation is only 5 per cent.
less than it would be if the curve were quitesgight.

Wireless
Waorld
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So far as steady-state conditions go, then, the tests
show that the performance of this receiver could hardly
be distinguished from that of one having ideally linear
characteristics. But since music and speech are in their
very essence characterised by smovement, it is now
thought that all components having time delay (viz.,
reactance) must be regarded as potential sources of
transient distortion. At present these components neces-
sarily occur frequently in the transmitting network, and
no extra harm is caused by the single (output) trans-
former that has been permitted to reside (for the present)
in this particular receiver. But should the circumstances
warrant it, there is no reason why it should not be

Front and side views of the output unit.

replaced at some future date by a resistance-output con-
nection. Naturally, there would be a loss of efficiency,
but it might conceivably be worth while.

Both authors have now retired from the scene of their
labours, leaving to others the task of accounting for this
or that defective result ; whether it be due to'the trans-
mission, room echo, local machine interference, valve
softening, or what not. They may modestly claim to
have fulfilled their task of producing a distortionless
receiver in the sense in which that word is at present
understood ; they gratefully acknowledge the help they
have received on every side, and they look forward to
a time when improvements in transmission and loud
speaker technique will have further lessened the gap that
still divides the reproduction from the original.

AR
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SINGL E —VALVE |

The Indirectly Heated
Pentode as Power Grid
Detector.

SHORT time ago in The Wireless
—\ World in an article' describing the
' practical application of the power
grid detector it was prophesied that A.C. sets might
soon make their appearance in which the loud speaker
would be fed directly from the detector. At the time
that this article was written the indirectly heated valves
on the market capable of giving an adequate detector
power output required a large input grid swing such as
could be obtained only from a preceding high-frequency
stage and not directly from an aerial circuit. Since thatdate
the first indirectly heated pentode (the Mazda AC/Pen)
has -become available, and such is its sensitivity as a
power grid detector that with a modest signal obtained
directly from an aerial circuit sufficient loud speaker
volume for a moderate-sized room can be had from the
local station unaided by any high- or low-frequency am-
plifying stage. Thus the straight-circuit one-valve loud
speaker set becomes un fait accompl.
Now to more definite figures. It has already been
shown that a triode power grid detector will give an output

Wireless
World

STV LOUD SPEAKER SET

119

By
G. PAGE,
B.Sc.

W. 1.

designed aerial tuning circuit up to a dis-
tance of some 30 miles. In this connection
it should be noted that the attenuation of
the shorter wave transmission (261 metres) is rather
marked ; except at very short distances the Regional
Station supplies the louder signal.

A suitable circuit arrangement shorn of eliminator and
aerial details is given in Fig. 1. The control grid is fed
through the usual grid leak and condenser, the latter
having a value of 0.000r mfd. The grid leak R, when
associated with a three-electrode valve should have a
value of 150,000 to 250,000 chms to provide the correct
time .constant with the .grid condenser C,, but as the
pentode V, is liable to accentuate the higher audio fre-
quencies when feeding a moving-iron loud speaker,
frequency correction can. be carried out in the grid
circuit. - Accordingly the grid leak R, can conveniently
be made either 0.5 or 1 megohm. There is'the advan-
tage that when frequency correction: is' carried out in
the detector grid circuit no additional components are
needed, .and -the input is damped to the minimum.
When a pentode is used

one-quarter that obtainable

from the same valve under
amplifying conditions with
a similar H.T. voltage;
furthermore, the valve will
accept half the grid swing
that is possible under Re
amplifying conditions. >
The AC/Pen as an out-
put amplifying valve will
deliver some I,400 milli-

as an output valve pres
ceded by a separate de-
tector, it is better to cor-
rect in the loud speaker
circuit as lately explained
in' detail in the pages of
this journal. ’

The auxiliary grid of
the pentode should be fed
in the conventional way

watts when biased to 10
volts negative, and when
working into a load not
exceeding about 10,000
ohms. This valve, there-

aé =9

Ly #Cp

L

through a resistance R,,
and the voltage which
tends to vary in sympathy
with the anode is held
down by the by-pass con-

A

H.T.
o Q-

fore, as a rectifier may be

denser C,. There 1s no ap-

expected to give approxi-
mately 350 milliwatts when
fed with a signal of 5 volts.
The reader will probably like to be. reminded of
some other valves giving an undistorted output of about
350 milliwatts so that he can judge what volume
may be anticipated when working the one-valve set
close to a station. The P.240 type two-volt power valves
and the two-volt pentodes with correctly ‘matched loud
speakers deliver about this power at 150 volts H.T.
Experiments show that the field strengths of the Lon-
don Regional and National Stations are such that an
outside aerial will give a sufficient input with a well-

receiver.

Fig. 1.—Simplified circuit diagram -of one-valve loud speaker
Details of the complete aerial tuning scheme and
the A.C. eliminator have been omitted.

plied grid bias in the re-
ceiver, the cathode being
connected to the low-
potential end of the tuned circuit. Contrary to expecta-
tion, grid current does not flow at zero grid voltage in
the valve under discussion, but in view of its efficiency
as a grid circuit detector it is evident that it functions
by virtue of asymmetric conductivity rather than by
curvature in the grid current characteristic. In other
words, grid current only flows during the positive half
cycle with comparatively large inputs.

A recent article entitled ‘‘ Detector Damping ’’ * made
it clear that the input load due to reverse reaction in

1 See “Power Pentode Two,” May 7th, 1939.
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2 The Wireless World, July 30th, 1930; by W. T. Cocking.
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Single-valve Loud Speaker Set.—

a power grid detector was somewhat serious unléss a
large anode by-pass be used. A value of o0.00r mfd.
(C,) has been found to be about the maximum before
high note loss is evident. The logical procedure is to

cancel out the reverse reaction with
positive reaction, and if not carried
too far there should be no harmful
effect on quality. Little notice is
taken of the anti-reaction effect
present with anode bend and ordinary
leaky grid detectors, yet there is not
much doubt that both forms of re-
acticn—in-phase and out-of-phase
have the same unequal effects on the
upper and lower sidebands and are
both harmful only if they are applied
to excess.

The anode-grid capacity .of the
AC/Pen appears to be a little less
than that of a triode, the auxiliary
and earth grid having only a slight
effect in reducing feedback. Whatever
be the internal structure of a valve, it

would appear almost impossible to reduce the effective
residual capacity below about 5 micromicrofarads when
the anode and grid connections are brought through a
single glass pinch to pins in a composition valve base.
_ The optimum auxiliary and anode voltage for rectifica-
tion is found to be 200, causing a total current of
45 mA. when the grid is at zero.. The watts dissipation

The 7- and 14-megacycle Waveband.

The following remarks from a letter
received from Mr. S. Townsend, G2CJ,
of Gloucester, are interesting in reference
to the abnormal conditions observed by
other amateurs working on the 7- and
14-M.C. wavebands.—

“I have been working on the 14-M.C.
band from November, 1929, up to the
present time. From November to March
it was found comparatively easy to work
stations in all continents, districts 1, 2,
3, 4, 8, and 9 of North America coming
in particularly well. On March 31st I
was in communication with twelve
different stations in TU.S.A., signal
strength being reported as R7 in all cases
but one, where R6 was given. At the -
end of March conditions for North
America and, in fact, all continents ex-
cept South America, began to decline
rapidly, and it is now quite exceptional
to hear more than a few of the higher-
powered W stations on any given evening.

‘““A point particularly noticed during
the last three months is the phenomenal
strength at which numerous South
American stations have been received
here. PY1AH and PYICM seem to be
about the best. The former has been
heard as early as 18.00 B.S.T., but
appears to be at his best at 23.30 B.S.T.
as a rule.

“The following record from my log
shows how conditions have changed.
From November 15th, 1929, to January
81st, 1930, working about eighty out of

Wireless
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limit is not reached, and life tests of the valve by the

The indirectly-heated pentode—the
Mazda AC/Pen. With a signal of 5
volts from a local transmission
it is possible to obtain about 350
milliwatts oufput.

shortly.

TRANSMITTERS’
NOTES.

eighty-seven  days, South American
stations were worked on thirteen occa-
sions. From January 3lst to June 15th,
however, working on fifty-six days only
and wusing slightly less power, South
America was worked on forty-eight occa-
sions.

‘I have received reports from ON40OZ
and from several other European stations
to the effect that similar conditions are
prevailing practically all over Europe.

“On 7-M.C. conditions since beginning
of March (when I returned to this band
after a long absence from it} have been
hopeless as far as work with other British
stations 1s concerned. On the rare occa-
sions when British stations have been
audible at reasonable strength they have
almost always been subject to extreme
fading. My own ‘fone’ signals on this
band have several times been reported
as R9 to R1. G6RG, of Galashiels,
Scotland, however; seems to be an ex-
ception, his signals being received here
when no other G station was audible.

‘““A study of weather and lunar con-
ditions since January has failed to yield
any useful data.

¢ Finally,» I entirely agree with your
correspondents that the more distant

Dg,‘/

manufacturers under the above conditions are quite
satisfactory. Although at zero grid volts the pentode
has a comparatively low working A.C. resistance, it is
still-a little too high for a moving-iron loud speaker

designed to follow a 2,000-ohm triode.
A centre-tapped output choke L.,
therefore, giving a step-down ratio of
two-to-one, is advisable if the low
notes are to be reproduced in their
correct proportion.

A set built to this specification is
almost foolproof ; the quality is excel-
lent, and the ‘' background ' particu-
larly silent even when the very mini-
mum of smoothing equipment (a
choke and a condenser) is employed.
The valve is non-microphonic, and the
rectification efficiency is not audibly
impaired if a slight deviation from the
optimum H.T. voltage is made. No
screening is needed, and, owing to the
absence of any intervalve coupling,
motor-boating  cannot occur.

Constructional details of a receiver on the above lines
containing a highly selective band-pass tuner will appear
The filter has been designed to give a peak
separation of 10 kilocycles at the middle of the medium
broadcast band, and visible indication of the ‘‘ double-
hump ’’ tuning can be got by the use of a milliammeter
in the plate circuit.

European stations, usually audible at
night only, dare coming in at_all times of
the day. On looking at my log for this
period last year, I find that OZ and OH
were practically never workable before
17.00 B.S.T. This year they appear to
be most easily workable (on 7-M.C.) at
any time between 10.00 B.S.T. and dusk,
‘though as a rule they are not heard later

than this.”
00009

Short-wave Transatlantic Working.

Mr. A. Lambourne, of Norcot, Read-
ing, sends us the following particulars of
regular short-wave traffic, which will prob-
ably be of interest to many of our
readers :(—

GBU, Rugby, on 16.10, 24.41 and 30.15 metres,
works with WMI, Deal, New Jersey, who replies
on 15.14, 20.56 and 30.39 metres.

GBW, Rugby, on 16.54, 20.77 and 30.64 metres,
works with WNC, Ocean Township, New Jersey,
who uses 15.61, 20.73 and 30.77 metres.

GBS, Rugby, on 16.39, 24.69 -and 33.26 metres,
works with WND, Ocean Township, N.J., who uses
16.36, 22.40 and 32.71 metres.

GBX, Rugby, on 27.5. metres, works with VRK2ME,
Amalgamated Wireless (A’sia) Ltd., Pennant Hills,
N.S.W., who replies on 28.5 metres.

GBK, Bodmin, on 16.57, 26.10 and 32.40 metres,
works with CGA, Drummeondville, Quebec, who uses
16.50, 26.00 and 32.12 metres.

WLO, Ocean Township, N.J., on 14.01, 18.44 and
28.44 metres, works with LSM, Monte Grande,
Argentine, who uses 20.00 metres.

G2GN, S.S. “ Olympic,” on 18.30, 24.00 and 35.00
metres works ‘with F8BZ, Paris (19.50, 22.14 and
38.56 metres), G2AA, Slough, (36.00 metres), and
with WOO and W2XG, Deal, N.]J.

WSBN, S.S8. “Leviathan,” on 33.98, 45.21, 68.30
and. 87.51 metres, works with WOO, Deal, N.J.,
who. replies on 34.76, 46.05, 72.89 and 96.03
metres. .

A 10
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Simplified Aids to Better Reception.

GRID BIAS FROM D.C. MAINS.

Requests are occasionally re-
ceived for information regarding
grid-bias eliminators for use on D.C.
supply mains. One is rather
tempted to say that there are no
such things, but this statement
would hardly be true; if the querist
intended to use his mains only for
the supply of grid voltage, obtain-
ing his feed current for filaments
and anodes from some other source,
it would be an easy matter to devise
for him a simple piece of apparatus
which might be connected extern-
ally to almost any set, irrespective
of its peculiarities. All that is
needed in this case is a smoothing
circuit with a suitable tapped poten-
tiometer connected in parallel with
it. Filters to prevent inter-circuit
coupling could be included in the
eliminator, thus making it com-
plely self-contained and ready for
external attachment to a receiver
normally intended for batteries.

But it almost follows that the
mains supply will already be in use
for feeding anode circuits, and so
any attempt to connect a grid-bias
eliminator of this sort would pro-
duce a short-circuit. Other methods
must accordingly .be adopted, and
it becomes necessary to take the set
itself into consideration; a ‘‘ univer-
sal”’ foolproof device -is no longer
practicable.

The principles of a workable
scheme are indicated in Fig. T.
The first essential is a resistance
(R,), across which biasing potentials
are developed, and which is joined
between -the negative output ter-
minal of the eliminator and the
negative H.T. terminal of the re-
ceiver. A number of tapping
points must be provided on this
resistance element, of which the
value will depend on the total anode
current and on the maximum grid
bias voltage required. Here Ohm’s
Law comes to our aid; the formula

A II

1s R= I:i', where R is the wvalue of

the necessary resistance (in ohms);
E, maximum grid voltage required,
and I, total anode current to be con-
sumed by the receiver under in-
tended operating conditions. If -a
considerable surplus voltage is de-
livered by the H.T. eliminator, it
i1s permissible to assign to the bias

: _RECEIVER
HT+o4+——
- -
H.T—0— Hoh e uT
R1 ELIMINATOR
G.B+O =
G.B-10
1G.B~20

Fig. 1.—Adding a ‘' grid bias battery
eliminator *’ to a receiver deriving its
anode current from D.C. mains.

resistance a rather higher ohmic
value than is given by calculation.
As already indicated, it will gener-
ally be necessary to take pre-
cautions against unwanted trans-
ference of voltages from one circuit
to another. With this object, de-
coupling resistances (R) of some
100,000 ohms or more, and by-
pass condensers (C) of about 2 mfds.
should be inserted as indicated.
coco

THE PERIODICAL OVERHAUL.

For some time during the pre-
broadcasting era the writer of these
notes was responsible for the main-
tenance of a number of wireless tele-
graph stations. = The apparatus
would now be regarded as crude,
and his task was not lightened by
the fact that it was worked mainly
by comparatlvely unskilled oper-
ators, who were products of inten-
sive but sketchy war-time training.
A description of the many and
varied faults that manifested them-
selves in the ,spark transmitters
'\voul.dgl}o]d but little interest for the

present-day - reader, but the be-
haviour of the crystal receivers
gives food for thought even at the
present day. No careful record was
kept, but it is certainly not far wide
of the mark to say that go per cent.
of reported failures were found to be
due, not to real faults, but either to
sheer ne glect or to over-enthusiasm
in  using unsuitable  cleaning
materials for- switches, contact
studs, etc. Of course, the crystal set
depends entirely for its operation on
energy picked up by the aerial, and,
unlike the valve receiver, cannot
turn on a source of local voltage to
overcome the effect of high-resist-
ance connectious; consequently, it
may well become dumb under con-
ditions where an up-to-date set
would continue to function with
hardly perceptible loss of efficiency.

But the point is that there is
bound to be some loss if a receiver
is neglected. It would be a counsel
of perfection to suggest that every
user of a broadcast receiver should
allot an hour or two every month
to a systematic overhaul of his ap-
paratus, but it may be suggested,
with all due diffidence (and with the
admission that the writer does not
do so himself) that time so spent
would hardly be wasted. At any
rate, it can be recommended that
a receiver which is ‘“below par,”
although not suffering from any de-
finite complaint, should be given
this attention.

The wireless correspondents of the
lay Press are never tired of advising
their readers (from the comfortable
security of their armchairs, presum-
ably) © to overhaul their aerial
systems. It is excellent advice ; but
they might add that the wire, if of
the stranded variety, and particu-
larly if enamelled, should be exam-
ined to see if there are any broken
strands. The earth connection is

- particularly likely to develop a high
contact resistance, which may be re-



122

Hints and Tips.—
sponsible for erratic and unaccount-
able behaviour, more especially in
modern mains-driven sets. Lead-in
insulators should be taken to pieces
and cleaned, paying particular atten-
tion to the faces of terminals.
Turning to the receiver itself; the
accompanying illustration may serve
as a reminder as to points which
should not be forgotten. It is best
to begin operations by removing as
much dust as possible with the help
of a brush, a clean rag, a bicycle or
motor pump, and even, if available,
a vacuum cleaner. Then, working
in the order of the key numbers, the
switch contact blades (1) should be
cleaned ; this can oftén conveniently

2
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Points at which mechanical faults and electrical contact failures may possibly develop.
v t

be done by interposing a piece of
paper between the contacts, moving
the arm vigorously to and fro. The
sockets of ‘coil holders, etc. (2),
might well be polished with a piece
of fine emery paper, afterwards
brushing out any remaining dust.
Qimilar attention may be given to
the corresponding pins, of which the
slots should be opened out.

If modern A.C. valves with solid
pins are used, the valve holder and
sockets (3) should certainly be
cleaned in the same way, and if
springy valve pins are used they
should be attended to. This matter
was discussed recently in these notes.

Wireless
World

If the time can be spared, it is
worth while removing every terminal
head (4) and lightly cleaning its
working surface with emery paper,
afterwards giving it a final rub on
a piece of clean rag. Before replac-
ing connecting wires, the bared ends
(or tags, if fitted) may be scraped.

Condenser spindle bearings (5)
may develop slackness or end play;
it is not beyond the capabilities of
a mechanically minded handyman
to readjust them, but it is wise to
leave well——or fairly well—alone un-
less one is sure that the method of
doing so is properly understood. In
dealing with the simpler type of con-
denser, and particularly with those
designed for neutralising or reaction

the text.

purposes (6), it is worth while clean-
ing the spindle and bush if no other
electrical connection to thu moving
vanes is provided,

It has been proved that an
accumulation of dust between varit
able condenser vanes (7) can be re-
sponsible for lowered efficiency.
Probably a feather is the best appli-
ance for cleaning ; it may with ad-
vantage be supplemented by a blast
of air. <

A grid leak (8) has normaily such
a high resistance that it may appear
ridiculous to suggest that its contacts

should be examined. Nevertheless, .

corr;ple’te contact failure may actu-

AUGUST 6th, 1930.

ally take place, and no harm will be
done by cleaning the conical ends of
the resistance elements and seeing
that they fit properly in their clips.
Terminal shanks (9), particularly
if fitted through ebonile panels or
terminal strips, have a habit of
working loose, and so it is as well
to go over their securing nuts.
Nothing is more annoying than a
condenser dial (10) which grates
against the panel through part of
its rotation. This trouble is occa-
sionally due to warping, and it may
be cured either by setting the dial
back on its spindle, or, much better,
by trueing it up by rubbing its rear
surface on a sheet of emery paper
spread on a flat board or table top.

Nz
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Reference to key numbers is made in

Wire-wound rheostats and poten-
tiometers are sometimes responsible
for noises due to imperfect contact
between bush and spindle; this can
be remedied by cleaning and tight-
ening up, or, in obstinate cases, by
fitting a flexible wire pigtail. A
touch of vaseline on the resistance
element does no harm, and will cure
roughness, but one is inclined to de-
precate the use of lubricant in a
wireless receiver, as it collects dust.
Exceptions exist, of course; when
dealing with contacting surfaces not
carrying current, and it pays to
apply a drop of fine oil to the oper-
ating gear of linked switches, etc.

A 12
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(Continued from page 109
of previous issue.)

AVING considered in outline the action of the
grid in controlling the anode current of a three-
electrode valve, we can now revert to the anode

voltage/anode current characteristic curve armed with
sufficient knowleédge to understand its exact meaning
in relation to the so-called anode resistance of the valve.
We have seen that when a small alternating voltage is
applied to the grid the anode current varies between
two limits, but never reverses. = When the valve is
operated in this way over the straight part only of one
of its grid-anode characteristic curves the mean value
of the current is unchanged. The current simply varies
above and below this mean value at the frequency of
the voltage variation applied to the grid, and a moving-
coil milliammeter connected in the anode circuit shows
no change in reading, the moving parts being too heavy
to follow the rapidly varying value of. the current, so
that it simply reads the mean or average value.

It should be clear, then, that this pulsating anode
current is equivalent to the sum of a steady direct
current (equal to the mean value) and a true altérnating
current whose amplitude or peak value is equal to the
maximum variation -of the actual current above and

Wiﬁ-@ﬂ@g@
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ohms. When the whole of the electrical energy put
into the circuit is converted into heat, that is, when
there is no ‘“back EM.F.”” of any kind, the resistance
is simply givén by Ohm’s law, being equal to the ratio
of voltage to current.

In the case of the three-electrode valve the whole of
the energy coming from the H.T. battery in the circuit
of Fig. 1 of the previous section is converted into heat
at the anode, even though it is in a roundabout way.
Thus by dividing the voltage between the anode and
the cathode by the anode current we obtain what may
be termed the D.C. resistance, or apparent resistance, of
the . valve.

For a simple resistance of constant value the graph
connecting the current and voltage is a straight line
passing through the origin, that is, through the common
zero of the two axes of the graph. We have already
seen that the curve showing the relationship between
the anode voltage and the anode current for a valve
with the grid maintained at a constant potential is not
a straight line; only a portion of it is fairly straight,
but even this part if projected downwards, does not
pass through the zero. Thus the apparent resistance,

below the mean value. In or D.C. resistance, of the
other words, the anode 3 | wvalve is a variable quan-
current may be considered oo tity depending on the
as being made up of an ok anode voltage.
A.C. component and a = <~ - The curve .connecting
D.C. component added T =5 ] | the D.C. resistance with
together. A moving-coil = 10| —T—A the anode wvoltage can be
instrument in the anode CAR A % i ey e = o o "—;Z'_/ obtained quite easily from
circuit indicates the D.C. s A . the anode voltage/anode
component only. o 2 current curve of the valve,
Since the D.C. com- S 4 P i with any given value of
ponent is independent of = o|C q--% | — { grid potential, simply by
the alternating one when 2 i8 18 ] finding the ratio of volts
the valve is worked on the Z v vt A 300 to amps. from the curve
straight part of the charac- ANCPERVOLIS at various points. The

teristic curve, we may con-

sider these separately and

Fig. 1.—The anode voltage/anode current curve of a valve ob-
tained with the grid potential fixed.- At 200 volts the apparent

ratios obtained in this way
may then be plotted as a

investigate the ‘‘resist- or D.C. resistance is given by Ag e § 22,700 ohms. At new curve against the
ance’’ of the valve as ALC! corresponding voltages.
] . 3 100 volts the apparent resistance is 1= 50,000 ohms. Fig. : :
applied to each indi- : A'B Fig. 1 gives the anode
£ ) 3 shows how the effecfive A.C. resistance is obtained.
vidually. . voltage/anode current

The Apparent Resistance of a Valve.
Although the heat generated at the anode of a valve
is not due to resistance in the ordinary. sense, but to
the bombardment of .the anode by high-velocity elec-
trons, we can express the power consumption in terms
of an apparent resistance. In any circuit where the
rate of generation of heat is P watts and the current

P
I amperes, the effective resistance is given by R:F

A 13 (L0

characteristic curve for the same valve as was con-
sidered in the previous part, namely, an amplifying
valve with an indirectly . heated cathode. This par-
ticular curve gives values obtained with the grid main-
tained at a potential of two volts negative with respect
to the cathode, this figure having been chosen so as to
fit in with conditions previously stipulated.

From the curve of Fig: 1 the apparent anode to
cathode resistance ‘of the.valve has been. deduced by
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Wireless Theory Simplified.—
finding the ratio. of volts to amps. at various points
along the curve, as indicated by the broken lines in
Fig. 1, the results having been plotted as a new curve
in Fig. 2, showing the apparent resistance for various
values of anode voltage. This curve shows at a glance
that the apparent resistance is not even approximately
constant except over a limited range of anode voltages.
As the anode voltage is reduced below 100 the apparent
resistance rises very rapidly.

This curve of D.C. resistance, ¢r apparent resistance,
is not of much practical

AUGUST 6th, 1930.

voltage, and also that the alternating component of the
anode current is exactly proportional to the equivalent
alternating voltage pV, injected into the anode circuit.
But it is only in the case of a circuit with constant im-
pedance that the R.M.S. value of the alternating current
is exactly proportional to the R.M.S. voltage producing
it: or, in the absence of inductance and capacity, exact
proportionality between current and voltage signifies
constant resistance. Thus we arrive at the very important
conclusion that, although the appdrent resistance offered
to the D.C. component of the current is a quantity which

varies between wide limits,

use. It is included here, the impedance offered to
for theoretical reasons, to 4 the alternating component
show clearly that in deal- 3 100 is constant,” provided, - of
ing with a three-electrode T \ course, that the alternating
valve we cannot apply the o voltage applied to the grid
ordinary rules as for a S ® \ of the valve is not large
simple circuit with more & 70 enough to operate round
or less constant resistance. 3 &0 \ the bend in either of the
Nevertheless, with a F anode characteristic curves.
steady anode ‘current the W °B
power absorbed and dis- z 40 N Valve Impedance
sipated at the anode is k30 M~ D.eﬁned'.
given by the product of Tl T~ It is ‘this -sensibly con-
the square of the -current = stant “impedance”’
and the apparent anode E Ul offered tolthef A}.IC. COI(];—
resistance. [ onent only of the .anode
§ - 100 200 % Eurrent whi}c,h is referred to
The A.C. Resistance of = AN OT I as the A.C. resistance or
aaMate. anode impedance of the
By the aid of Fig. 4 of g 2=Ihe sonerent reslotance of o valve ghtalned by aividiog  valve. Its numerical value

the previous part it was
shown that, with the
anode maintained at constant voltage relative to the
filament, a small change in grid potential results in a
corresponding change in anode current, and when the
valve is operated on the straight part of the anode
characteristic curve the change in anode current is
exactly proportional to the (small) change 1 grid
potential, so that a small alternating voltage applied to
the grid produces an alternating component of current
in the anode circuit, the D.C. component or mean value
being undisturbed.

The point of prime importance here is the fact that
the amplitude of the alternating-component of the plate
current is exactly proportional to the amplitude of the
alternating voltage applied to the grid. Therefore the
effective or R.M.S. values are also exactly proportional
to each other. Now, it has already been shown that
when a valve is operated over the straight part only of
its grid voltage/anode current characteristic corre-
sponding to the anode voltage in use, it is also being
operated over the straight portion of the anode voltage/
anode current characteristic curve corresponding to the
mean grid potential, and, further, that under these
conditions a change of one volt on the grid has the
same effect as a change of p volts on the anode, where
p is the amplification factor of the valve.

From this it follows that an alternating potential of
V, volts applied to the grid is equivalent 1n its effect to
an alternating component of voltage equal to pV, volts
applied to the anode in addition to the steady H.T.

[ e

from the characteristic curve of Fig. 1.

can be simply defined in
two ways, namely, (a) the
A.C. resistance of the valve is given by dividing the
equivalent alternating component of voltage pV, in the
anode circuit by the alternating component of the anode
current when no external impedance is connected in the
anode circuit, or (b) the A.C. resistance is obtained by

dividing a small change in anode voltage by the corre-

sponding change in anode current, the grid being main-
tained at constant potential. Now, of these two defini-
tions, although the former gives a clearer idea of the
meaning of A.C. resistance, as it refers to actual operat-
ing conditions, the latter is simpler, and, furthermore,
enables the numerical value to be found from the anode
voltage /anode current characteristic curves of the valve.

In contrast to the apparent resistance given by the
ratio of -actual anode volts to currerit, the ‘“ A.C. resist-
ance’’ is given by the ratio of the change of voltage to
the change of current; that is to say, the A.C. resist-
ance is the ratio of a difference between two voltages
to a difference between two currents. For this reason
it has been suggested that the term “ differential re-
sistance”” would be much more satisfactory as it con-
veys the exact meaning. The suggestion, originally
due to Professor G. W. O. Howe, has been widely
adopted by technical writers but.not to any extent by
valve manufacturers, who use mostly the terms ‘“im-
pedance’” and ‘“ A.C. resistance.”” The term ‘‘imped-
ance '’ used in this sense is rather misleading, as it gives
one the impression that the A.C. resistance of a valve
is dependent ‘to a large extent on the frequency; but

A T4
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this is not the case; at very high frequencies the react-
ance due to the capacity between the anode and the
cathode, being in parallel with the A.C. resistance or
differential resistance, results in a true impedance, but
the manufacturers’ term ‘‘impedance”” does not include
the effects of capacity.

Finding the A.C. Resistance.

Let us now revert to the anode voltage/anode current
curve of the valve, redrawn in Fig. 3, and see how the
differential resistance can be. evaluated from it. Pre-
viously we considered the particular valve, to which
this curve belongs, to be operated with 200 volts on
the anode. At this voltage the anode current is seen
to be 8.8 milliamps or 0.0088 ampere. If-the voltage
is reduced by 40 voltsto 160, the current falls to 5.8 mA.,
a reduction of 3 milliamps )

Wﬁf’@ﬂ@@g 12
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and AD=o0.0088 ampere, so that Ra—m.—BAOO

ohms, which is practically the same as previously found.
It is quite evident that the steeper the slope of the
straight part of the curve of Fig. 1 the greater will be

thé ratio of AD to FD. But %—g is the ratio of change

of anode current to change of anode voltage, and Is
therefore the reciprocal of the A.C. resistance. Now,

Eé'fstance) '
called conductance, so the slope of the curve expressed
in amps per volt (or mhos) gives the A.C. anode con-
ductance of the valve. It was previously explained
that the ratio of change of anode current to change of
grid voltage was called the mutual conductance ot the
valve ; and since one volt

the reciprocal of resistance (meaning

or 0.003 ampere. -From

change on the grid has the

the above definition the
differential or A.C. anode

16
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same effect as p volts
change on the anode, it

to cathode resistance of the

follows that the mutual

(%]

&

§ |

3 2 sETI iy . .
alveis R.— 40 e /{ conductance 1s p times as
s "'—6460)3_13'300 Z 10 = 7 great as the A.C. con-
ohms approximately. Z g—t—t- ! ! 1A i ductance between anode

When the measurements £ & | IB __»__! | I and cathode.

are made graphically in B, | | Thus: mutua—:D con-
this manner it is always 5 7 i [ | ) AD _ p
difficult to obtain accurate R _2#/ B 5 l M 2k FD R,
}es;l_ts if the trl?lngle ABC _§ s < D L 2o ampds pel‘; }:'olt, -olt. .1r11 other
in Fig. 3 is small, and yet z ANOTENGLTS { words, the mutual con-
if the ‘points A and B are ductance of a valve 1s

situated too far apart the
portion of the curve be-
tween A and B may not be
sufficiently straight for our
purpose. To overcome the
difficulty the straight part of the curve is produced
downwards to meet the voltage axis at F.  The A.C.

is given by R LY

resistance is then given by the ratio of FD in volts

{0 AD in amperes. In this case we have FD=118 volts

Fig. 3.—Diagram showing how the A.C. resistance or differen-
tial resistance is obtained from an anode voltage/anode
current characteristic. curve of a valve.

1" AD 0.0088

equal, in amps per volt,
to the amplification factor
divided by the A.C. re-
sistance, or knowing the
amplification factor and
the mutual conductance of a valve, its ““ A.C. resist-
ance’’ or differential resistance is obtained by dividing
the amplification factor by the mutual conductance.
(To be continued.)

The A.C. resistance
13,400 ohms.

KEEPING H.F. ENERGY OUT OF THE L.F. AMPLIFIER.

A Compromise Between Detector=efficiency and High=note Loss.

point of view of getting 11d of all traces of L.F.

instability, it is highly desirable to prevent the
entry of H.F. energy into the L.F. amplifier. This is
‘most conveniently done in the majority of cases by the
use of an H.F. choke in the plate circuit of the detector
valve and a condenser connected from plate to filament
negative of the valve. From the point of view of filter-
ing out H.F. energy, this condenser cannof be too large,
but, unfortunately, other considerations, among which
is the question of high-note loss, prevent the use of a
capacity much greater than o.0005 mfd. The maxi-
murm capacity permissible is governed by various factors
such as the nature of the L.F. coupling following the
detector valve, and no definite value can. l)g assigned
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]IN the interests of good quality, no less than from the

to it to cover all cases. If reaction is used, the pre-
determined value of this condenser can be kept constant
by the use of a differential reaction condenser. In addi-
tion to the above precautions, it is desirable to connect
a resistance in series with the grid of the first L.F.
valte. A value of 100,000 chms is usually ample, but
sometimes a higher value up to 250,000 ohms is called
for, especially if the receiver caters for long wavelengths,
in which case more H.F. energy will have escaped the
choke and condenser -arrangement previously mentioned.
Once again, however, the question of high-note loss
steps in to prevent us using a still higher value of resist-
ance. High magnification sets, which are especially
prone to instability, may necd a proper filter circuit
following “the detector.
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THE SILENT CITY.

The Brussels Police have issued an
edict prohibiting the use of 16ud speakers
or gramophones after 11 p.m.

o000 i
THE ACID TEST.
Ilford’s new tramcars are out of bounds

to all who .carry accumulators contain--

ing acid. The borough council has issued
this regulation to prevent damage to the
upholstery.
0000
GERMAN TELEVISION .SHOW,

Specimens of all the television appara-
tus in use in different parts of the world
are being collected for exhibition at the
Munich Deutsche Museum.

0000
WHERE FRANCE LEADS.

French holiddy-makers are discovering
that the majority of State trains to the
well-known watering places are equipped
this year with broadcast receivers. No
similar discovery seems to lhave been
made on the British lines.

0000
FREE RADIO REPAIRS.

One of the most novel *‘ radio weeks "
in history has just drawn to a close in
Copenhagen. Discovering that the many
new. recruits to radio were showing signs
of giving up the hobby in disgust ownig
to themr inability to obtain satisfactory
results, the manufacturers organised a
‘“free repair”’ week, during which any
wireless owner in difficulty could submit
his set for a complete overhaul without
any cost. The ‘ week ”’ has been a joy-

ful success.
0000

STATIC TO ORDER.

All forms of electrical interference are
unwelcome to the broadcast listener, but
there may be some small satisfaction in
knowing exactly what kind of static is
troubling one at any given moment. To
assist listeners in ‘identifying *‘ para-
sites”’ a Czecho-Slovakian firm has pro-
duced a gramophone record in which
every known form of interference is in-
cluded, from natural atmospherics to the

Events of the Week
in" Brief Review.

noise created by medical and domestic
appliances. ;

Local radio clubs are enthusiastic over
the idea and ave endeavouring to secure
a wide circulation for these unique
records.

0000

“TELEVISION AT THE CINEMA.”

Congratulations are due to the Baird
Company for boldly submitting their
television system to the ordeal of the
public gaze at the Coliseum during the
past week. The daily demonstrations—
undoubtedly the ¢ big turn’’ of each
performance—were carried out with the
metal filamented lamp screen described
in 7'he Wireless World of July Sth last.
This was placed well up stage at a
sufficient distance from the nearest mem-
bers of the audience to render the indi-
vidual lamps indistinguishable.

The images lacked the brilliance of the
picture seen in a televisor, but this was
probably an  advantage, the violent con-
trast between light and shade being less
noticeable.  Synchronisation was gener-
ally good, and-the fact that the-faces were

Aerial view of the G.E.C. Telephone and Wireless Works; Coventry. The * Osram
Music Magnet Four,”” a most promising new ¢ kit set,” is being produced here and
was shown to the Press and other visitors at gg\zentry a few days ago.
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inclined to swing vertically at times did
not detract from the enthusiasm of -the
audience at recognising the features and
voices of celebrities. Clearer loud speaker
results might have been obtained, but
otherwise the demonstration was remark-
ably effective.

0000

PRIZES FOR SET BUILDERS.

Cash prizes totalling £175 are offered
for- home-made wireless sets and wave
traps in the competition to be held in con-
nection with the Manchester Evening
Chronicle Wireless Exhibition, opening
on October 8th.

In previous years the competitions have
been strictly limited to amateur entrants,

-but this year one class will be open to

workers in the radio industry. Intending
competitors. should apply at once for an
entry form to the Radio Editor, Kvening
Chronicle, Withy Grove, Manchester. A
stamped addressed envelope should  be
enclosed. - The closing date for receiving
the apparatus is September 22nd.
ocVoo
SCIENCE MUSEUM RECEIVER.

In the footnote (3) on p. 87 of the issue
of July 30th ‘‘resistance capacity push-
pull receiver ” should read *‘ resistance
capacity receiver.”’

0000

MAN-MADE STATIC.

An appeal to the Postmaster-General by
the Wireless League in regard to the
growing interference to broadcast recep-
tion by electrical machinery has brought
the following reply :—

General Post .Office,
London, E.C.1,
July 22nd, 1930.
The Hon. Sir Arthur Staniey, C.B., M.V.0.,
Chairman of the Wireless League.

Sir,—With reference to your letter of the 14th
inst , concerning the question of interference
with "the reception of broadcast programmes by
motors and other electrical machinery, I am
directed by the Postmaster-General to say that
the Wireless Telegraphy Acts, 1604-1926, do not
empower him to impose restrictions on the use
of electrical equipment in the interests of
broadcast reception. and no fresh legislation is
at present in contemplation in which such power
could bhe sought

In these circumstances the Postmaster-General
can only appeal in the interests of the general
public ‘to the owners of electrical machines to
make such adjustments as may be necessary to
prevent interference with the reception of broad-
cast programmes. lis technical stafi investi-
gates complaints and gives advice as regards
suitable remedies, and he is glad to say that,
generally speaking, his efforts in this respect
obtainthe cordial co-operation of the owners of
the plants concerned. "

I am, Sit, your obedient servant,
(Signed) W. E. WESTON,
for the Secretary.

Commenting on this letter, a representa-
tive -of - the League states that ‘‘the
cordial co-operation of the owners of the
plants concerned ’ has not been experi
enced by the Wireless League.

oooo

“W.A.C.”

Mr. H. L. O’Heffernan, the photo-
graph of whose station appeared in our
last issue, asks us to correct any wrong
impression which might have been ‘con-
veyed by the caption : “ The First Eng-
lish W.A.C.” Mr. O’Heffernan is thes
first to have worked all Continents on
telephony, but “W.A.C.” certificates
have previously been issued for Morse.
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Broapcast Receivers Reviewen

Outstanding Range

and Selectivity
with a -Single H.F.
Stage.

CASUAL glance at the
A exterjor of this. receiver is

sufficient to mark it as some-
thing a little out of the ordinary.
The disposition of the controls, .for
instance, with a projecting ledge
upon which to rest the hands when
tuning is at once evidence of care-
ful attention to detail on the part
of the designers. No carrying
handle is provided, as the makers
feel that this would spoil the general
appearance, but recesses for lifting are cut under the
base of the cabinet at each side, and their position is
such that the hands automatically fall under the centre
of gravity of the set. A waterproof cover complete with
carrying handle and straps fitting under the base is be-
ing designed and will be sold as an extra, so that the
set could be equally well described as a ‘‘ Portable,”
‘““Transportable’” or ‘‘Table Model.”” On second
thoughts one mlght be inclined to delete the term
“‘ Transportable,”’ as this generally suggests weight;

actually the Murphy portable weighs only 32 pounds,-

which is less than many so-called ‘‘ portables.’

The Circuit.

The circuit, which comprises a single-screen grid stage
of H.F. amplification, reacting leaky grid detector and
two transformer-coupled L.F. stages, does not contain
any strikingly unconventional feature, but rather more
than the usual care has been taken to extract the last
ounce of efficiency from each.component. Through the
courtesy of the directors we were afforded the oppor-
tunity of seeing the sets in course of construction, and
of inspecting the apparatus for checking the electrical
constants of H.F. circuits before assembly. Every fac-
tor from the frame aerial circuit through the always
troublesome detector stage to the output from the power
valve has been the subject of exact measurement, and

where compromise has been found necessary this has
been made on the foundation of concrete fact.

The H.F. stage is coupled by the parallel choke-feed
method, the tuned anode circuit being connected between
grid and filament of the detector valve. The frame aerial
and anode circuit condensers are ganged -and the H.F.
properties of both circuits are so adjusted that the am-
plification over both long- and short-wave ranges aré
practically constant. Every precaution has been taken
to exclude all couplings between the circuits other than

A 17 > o
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the residual capacity of the valve,
which is taken into account when
setting the ganging of the two cir-
cuits. The screening material. used
in the chassis is tinned iron, and
additional precautions to prevent
stray coupling include insulation of
the tuning condenser- spindles,
screening between the contacts of
the wave range switch, the elimina-
tion of common earth wiring, and
decoupling of the bias to the S.G.
valve. These precautions have
borne fruit in another direction in
that threshold how!, which is a
frequent trouble in portables, par-
ticularly on the long-wave range,
has also been eliminated.

Unless great care is taken with
the detector stage all the precau-
tions made with a view to accurate ganging of the
H.F. circuits are nullified. The working grid-filament
capacity of the detector, which is in parallel with the
tuned anode circuit, must be kept within well-defined
limits and of as small a value as possible. To this end
a fixed by-pass condenser and reaction coil of small in-
ductance are used, and control of reaction is obtained
by rotating the reaction coil. The loading effect of grid
current has been ‘allowed for in designing the tuned
grid circuit.  Positive bias for the detector wvalve is
derived from a fixed potentiometer across the filament
circuit, and the anode voltage is reduced to the required
value through a decoupling resistance and condenser.

The valves used in the first and second L.F. stages
are Osram HL.210 and P.2r5 respectively, and the
characteristics of the coupling transformers have been
adjusted to compensate for deficiencies in the loud
speaker response. A modulated source of H.F. is
used in conjunction with a completely assembled set in
making this compromise so that all factors such as side
band cutting and box resonance are included in the final
result. In this way the objectionable resonance in the
vicinity of 150-200 cycles so common in portable sets
has been eradicated, and speech is free from unpleasant
‘““boom.” The middle and upper registers are well
represented and-the general impression is one of crisp-
ness and clarity.

The Controls.

Mention has already been made of the convenient dis-
position of the controls. The wave-range switch in the
extreme left is smooth in operation and does not produce
any sound in the loud speaker when changing over
with the set in operation. Next to it is the main tuning
knob for the slow-motion ganged condensers. The con-
denser scale is calibrated in wavelengths and is viewed
through a small window carrying a horizontal hair line.
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Broadcast Receivers Reviewed.—
The reaction control is smooth and free from backlash
or threshold howl. On the extreme right is the com-
bined on-off switch and volume control. This consists
of a switch for the detector and L.F. valves and a fila-
ment resistance in the positive filament lead of the H.F.
valve.

The performance of the set both a$ regards range and
selectivity fully justifies the care taken in designing the
H.F. circuits. On long waves there is & commendable

?\m“\‘d\“\“
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absence of mush, and the range is distinctly above the
average. No difficulty was experienced in tuning in
ten stations where only six or at the most seven are
usually available, and Konigswusterhausen could be
received at unusually good strength clear of 5XX and
Radio Paris without making full use of the directional
properties of the frame (a ball-bearing turntable is a
standard item of the equipment).

In the space of half an hour after dark, twenty-four
stations at programme strength were tuned in on the
200-600-metre band. This is a conservative estimate as
several strong carrier waves were passed over which did
not happen to be modulated at the time.

At five miles from Brookmans Park there is not the
least difficulty in separating the twin transmitters, while
in North-West London at a distance of 10 miles, London
National (261 metres) can be limited to a band 7 metres
wide, and London Regional (356 metres) to a band 20
metres in width. To obtain these figures the fr';lm,f, aerial
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(Left) Back view with panel removed showing A
accessjbility of valves and batteries, celver Should prove of

AUGUST 6th, 1930.

must, of course, be set at minimum, but the perform-
ance is exceptionally good for a single H.F. stage and
only two tuned circuits. As further proof of the range
it may be mentioned that Langenburg (473 metres) could
be received consistently in daylight.

The photographi of the back of the set shows that the
valves are readily accessible, and that economical use
has been made of the space allocated to batteries. The
H.T. battery has only two sockets, which greatly sim-
plifies replacement, and the internal resistarice would
have to rise to 5,000 ohms
to produce motor-boating
—a value unlikely to be
reached in practice. The
oattery is rated for a 12
mA. discharge, so .that
the normal anode current
of 8 to g mA. is well with-
in its capacity.  The
measured total H.T. cur-
rent of the receiver tested
was 8.0 mA. Further evi-
dence of careful attention
to detail is provided by the
mounting of the L.T. bat-
tery. This is insulated
from the woodwork by
moulded ebonite guides
and a paxolin sheet which
is removable for cleaning.
so that the possibility af
acid creeping along the
bottom of the cabinet is
considerably reduced.

During the course of the
tests more than 8o miles
were covered in a not too
comfortable car without
any detriment to valves or

(Above) Chassis” removed from \\'riring.
the cabinet showing moumting of -
loud speaker and frame aerials.

To the student of port-
able set design this re-

. special interest, as it
demonstrates conclusively that a single H.F. stage
coupled with reaction in the detector can be made, by
careful design, to give more than adequate range and
selectivity without the mush and background noise which
1s frequently associated with two H.F. stages.

The price of this receiver complete with valves and
turntable but without waterproof carrier is £17 17s., and
the makers .are Murphy Radio, 1.td., Broadwater Road,
Welwyn Garden City, Herts.

00O
CALIBRATION SIGNALS IN NORTH AMERICA.

HE Massachuseits Institute of Technology, in Boston, {he
Elgin Watch Company, in Elgin, Ill., and a Pacific Coast
station not yet selected, will shortly begin regular daily

transmissions of calibration signals which will be of sufficient
power to be received regularly over North America and generally
1 other parts of the world. This service is intended to ensure
a far greater degree of accuracy among the 17,000 amatenr
stations than can be maintained by the aid of the calibration
signals once a month from WWYV, the station of the Bureau
of Standards at Washington, |
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The Strong Insulating Material.
By W. H. F. GRIFFITHS, F.InstP., AM.LEE.

as Bakelite is available in two forms: sheets or

rods of laminated material and mouldings. Both
forms have the same basis or resinoid, a resin-like
material which results from the interaction of formalde-
hyde and phenol. In its primary stage, this synthetic
resin can be melted, and will dissolve in solvents such
as alcohol and acetone. In this state it can be dissolved
to form a varnish with which to impregnate the laminat-
ing fabric (paper, linen, or canvas), and so form the
sheet or rod material. Or it can be combined with
various ‘“fillers’’ to form a moulding material. In
either case subsequent pressure and heat treatment are
given, the further application of heat advancing the
-essential resinoid 'to a new state in which it becomes
permanently insoluble and

THE wonderfully strong insulating material known

mechanical stresses and temperatures—more especially
as its temperature-coefficiént of expansion is low. The
thermal expansion of Bakelite is of the same order as
that of copper and other metals which are employed in
the construction of radio apparatus, and this fact makes
it indispensable for certain purposes.

Unfortunately, however, Bakelite cannot -be employed
as a low-loss insulator in wireless apparatus where con-
centrated. electric fields would pass through it, because
of its relatively high dielectric loss. The best (elec-
trical) quality Bakelite sheet has a paper base, and this
has a power-loss factor of approximately 0.2, or eight
times that of best ebonite. Some specimens of Bake-
lite exhibit still higher dielectric losses; for instance,
Bakelite Continental, which has laminations of canvas

instead of paper, has a

infusible. It is to this

power-loss factor of about

chemical change in the

resinoid which occurs sub- o

0.35, or fourteen times
- ]l that of ebonite. These two

sequent to its being

(WORST DIELECTRICS )

Bakelites are given in the

variously adapted in in-

chart of insulators of Fig.

dustrial processes that the
wonderful strength and

REALE

{(BAKELITE CONTINENTALJ
EBONITE (BADLY LOADED))
VUL CANISED

———{ 1 G

1, and mouldings of Bake-

e lite may have power-loss

durability are due.

e BAKELITE_DILECTO )=
PAMERICAN WHITE WOOD

factors varying between

The great strength of

these two figures, depend-

(__GLASS (AVERAGE) __}

Bakelite can be judged o2
from the mean figures for

TIMES WORSE
THAN EBONITE

ing upon ‘the ‘‘filler”
used.

ultimate tensile strength

(KERAMOT(LOADED EBONITE)

It is convenient to know

and compressive strength,

the order of the effect

EBONITE

[T

which are 20,000' and

E

( PYREX (JOBLINGS) )

PURE which the use of an insu-

35,000 1b. per square inch

lating material of = this

 WMICALEX (BEST)__ )

respectively.

In addition to. being
strong, DBakelite is un-
affected by heat, and can
be safely kept constantly
at temperatures of 100°
Centigrade.  These two

001

POWER L0SS FACTOR

1T

2 quality will have upon a
’ piece of apparatus, such
as, for instance, the simple
air condenser of Fig. 2.
If the total capacity of this
condenser is 250 upF., and
the capacity due to elec-

TIMES BETTER
THAN EBONITE

properties make it a most

(_MICA (CLEAR RUBY) ]}

15 tric field through the insu-

desirable material for the 0-001
construction of insulating :

il

lators AA is 10 puF ., then,

frameworks which have to

( SILICA=QUARTZ L)

maintain their geometrical
permanence under varying

—132 if these insulators were of
best pure ebonite, the
equivalent resistance of

the whole condenser at a

wavelength of 300 metres

' The tensile strength of
mouldings is only one-third of
this value.
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Fig. 1.—The relative power factor of Bakelite in comparison with
pure \e!‘)onlte is shown on the above chart,

would be o.2. ohm. T
these insulators were re-
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Insulators Tested—(3) Bakelite.— »
placed by exactly similar ones of paper-base Bakelite,
the resistance would be increased to 1.5 ohms, or to
nearly 3 ohms if Continental Bakelite were employed.
~The high power-loss factor of Bakelite only, how-
ever, precludes its indiscriminate use in low-loss wire-
less apparatus, and, by judiciously disposing parts of
this material, the skilled designer can often make use
of its great strength and heat-resisting properties.
Another advantage which the apparatus  designer
cannot afford to neglect is the ease with which ex-
tremely strong Bakelite mouldings of intricate shapes
can be produced. The material is prepared for plastic
moulding in powder form having as its binding agent
Bakelite synthetic resin as previously explained.
Special plant is required for moulding Bakelite in
order to obtain. the correct application of pressure and
heat during the -process. =~ The pressure required -is
sometimes as much as 2,500 1b. per square inch of pro-
jected moulding area, and a typical hydraulic press

e

A 50-ton hydraulic rhoulding press, by John Shaw and Sons
(Salford) Ltd., used in the manufacture~of Bakelite mouldings.

(e
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used for moulding Bakelite is shown in the illustration.
It should be noted also that the power-loss of the best
‘paper-base Bakelite is very constant over large ranges

IMETAL PARELY 7/

Fig. 2.—Standard air—dielectric condenser used throughout
the series of tests.

of frequency. Some of the specimens tested by the
author have had constant power-loss factors over a
frequency range of from 800 to 10° cycles per second.

The conclusion of this article, it would seem, is appro-
priate for a general statement on ‘‘ strength versus elec-
trical quality *’ of insulating materials. It would appear
that, in order to obtain increased strength, the electrical
quality (especially the dielectric quality) of a material
must be, to some extent, sacrificed. Not only is this
the case within the Bakelite family itself—for the
stronger canvas-base Bakelites are sometimes very in-
ferior to those having paper lamine—but also with most
other ordinary insulating materials which are not used
in their. natural state like mica.  Ebonite, for in-
stance, although very desirable electrically, has low ten-
sile strength, is brittle, and softens even at moderately
high temperatures. In other words, the superiority of
cbonite over . Bakelite, as regards electrical resistivity
and freedom from power-loss, is only obtained at the
expense of these three important—sometimes vital—
mechanical qualities.

That this is not always the case, however, will be seen
m the description of the wonderful new insulating
material, Micalex, which is to be dealt with in the next
article of the series.  This material alone seems to
combine the essential 1nechanical and electrical

properties.
oo0oO0

BOOKS RECEIVED.

Electric, Testing Simplified, by Iarold H. U. Cross, includ-
ing a short introductory chapter on the practical units and
Ohnis law, followed by instructions in the use of the measuring
and“testing instruments generally employed in electricil engin-
eering, including the testing of cells and motor car electrical
equipment.” Pp. 1914 xv, with 103 illustrations and diagrams.
“Publistied B#Cioshy, Lockwood and Son, London, price 53. net.

(el eloN e}

Definition and Formule for Students (Light and Sound), by
P_ K. Bowes, M.A,, B.Sc., containing, in a brief and compact
form, definitions of the technical terms employed in the sciences
of light and sound, together with the various formule relating
to these two subjects,  including the staff notation of musical
notes and their relative and actual frequencies per second.
Pp. 36. Published by Sir Isaac Pitman and Sons, Ltd., London,
Pprice 6d. ;
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Empire Broadcasting at Last.

All who have watched the struggle for
an Empire broadcasting service will feel
that the ‘‘ consummation devoutly to be
wished >’ is now in sight. It will now
be unnecessary for the forthcoming
Inperial Conference to deal with Empive
broadcasting for the simple reason that
action is to be taken on the findings of
the Couference of Colonial Delegates.

0000

A New Station at Daventry?

In a recent speech of welcome to mem-
bers of the B.B.C. Cricket Club, the
Mayor of Daventry referred affection-
ately to those good friends, the B.B.C.—
‘“ the biggest ratepayers in the neigh-
bourhood.” In the near future they may
be paying still more, for I hear from a
reliable source that new ground may
shortly be taken on Borough Hill,
Daventry, as a site for a short-wave
Enpire broadcasting station.

0000

An All-day Service.

The scheme which has found favour
provides for a station costing approxi-
mately £23,000, the expense to be de-
frayed through the Colonial Office, which
will also maintain the station and pay
for a news service supplied by Reuters
Agency.

The suggestion of a 24-lour service
will not be proceeded with at first, but
an entire B.B.(. programme will be re-

layed each day.
0000

Changing Views on Political Broadecasts.

Two years ago, when views were being
freely expressed as to the use which
could be made of broadcasting in con-
nection with politics, it was assumed in
most quarters that, but for the obstinacy
of the B.B.C., the microphone would be
used more frequently for political pur-
poses. Now it seems that the boot is on

the other foot.
0000

B.B.C.’s New Viewpoint.

While the political parties themselves
are rather squeamish, the B.B.C. is
feverishly anxious that politics should
be admitted to the broadcasting studio.
This is a straw which I prophesy will
sooner or later indicate a complete
change in the direction of the wind as
regards Savoy Hill policy.

0000

Strong, but Not Silent.

There is a growing feeling at head-
quarters that broadecasting has msre im-
portant functions to fulfil than the pro-
vision of rather colourless entertain-
ment, and that it should assume the 10le
of the strong-but-noi-silent man.

0000

Sir John Reith’s Opinion.

Sir John Reith, in his speech at Cam-
bridge last week, said that the presence
of any commercial motive in broadcast-
ing was most undesirable, adding that
sooner or later broadcasting would com-
mand, perhaps in a compelling way, the
attention it deserved, neither super-
cilious indifference nor vested self-interest
standing in the way.
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By Our Special Correspondent.

A New Dictator ?

There is a challenging note about this
which Jeads one to think that the
Director-General sees a time when broad-
casting will become the Mussolini of a
new social revolution.

0000

Setting a Standard for School Receivers.
1t has always been a ground for criti-
cism of the school broadcasting scheme
that there lias been no guarantee of good
reception. In many schools the appara-
tus has been ¢ of unknown vintage,”’
operated by persons whose qualifications
are educational rather than technical.
For the scholars’ sake I am glad to
read in the new school talks syllabus
(September, 1930, to January, 1931) that
a technical sub-committee of the Central
Council has been appointed to indicate
the main principles of design and per-
formance by which types of apparatus
may be recommended for school use.
0000

The Technical Sub-committee.

Schools purchasing apparatus will be
able to insist on a guarantee that it has
been approved as conforming to these
standards. The chairman of the sub-
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commitiee is Sir Benjamin. Gott, and
among the members are Mr. F. Mellor,
M.Sc., A.M.IEE., and Mr. O. F.
Brown, B.Sc., of the Department of
Scientific and Industrial Research.

cQoo

Ups and Downs of Announcing,

Stair climbing seems to be one of the
few human activities which have not
been the subject of record-breaking con-
tests. This is a pity, for a competition
in staircase agility would soon reveal the
abilities, born of long practice, of the
Savoy Hill announcers, who still have to
risk self-bisection in flashing from one
floor to another between items.

00CO
Keeping Calm.

The. marvel is that they are able to
preserve the microphone calm which has
become proverbial. Some of them, ;in-
cluding Messrs. Hibberd and Grisewoed,
not only retain freshness and spon-
taneity in their announcements, but
themselves contribute to the programmes.
Mr. Hibberd’s baritone voice is often
heard during the children’s hour, while
the name of Harmon Grisewood figures
in radio drama.

[ele R e
The Happy Future.

Much of this rushing about will be
obviated when tlie B.B.C. moves to
Broadcasting House, Portland Place.
Here the studios will be concentrated in
the ceutral portion of the building, and
the few stairs which announcers will
have to tread will be sacred to their use
and that of the artistes.

0000
A Galsworthy Play.

Mr. John Galsworthy’s great indus-
trial .drama, ** Strife,”” will be broadcast
next October by special permission of
the author.

A SUMMER-TIME IDYLL. Members of the Hackney Radio Society conducting a
loud speaker test at Hoddesdon. The amplifier, which operated on 400 volts H.T.
from Exide accumulators, gave an undistorted output audible half a mile away, The

society is planning another * outing ’’ for September.

'w;'f
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THE NEW BLUE SPOT UNITS.

In view of the well-merited popularity
enjoyed by the Blue Spot loud speaker
units in the past, the introduction of two
new models to take the place of the old
model 66K is of more than usnal interest.
In the old model a four-pole magnet
system was used, but the armature which
was umiounted on a stirrup, moved as a
whole at right angles to the pole faces.
In the new models a conventional four-
pole balanced armature movement is nsed
with the armature pivoted at the centre
in an edgewise steel strip. Both units are
adjustable, and their performance is
marked by a considerable increase in the
bass register without -serious detriment
to the excellent high-frequency response
for which the model 66K was noted.

Model 66P.—This is the smaller of the
two new units, and has a D.C. resist-
ance of 1,000 ohms with a permissible
coutinuous current of 30 mA. The ott-
pat is constant and free from resonances
between 400 and 4,000 cycles.  Above
4,000 it rises to a peak at 4,500, falls to
normal at 5,000, and then drops away
to a cut-off at 6,000 cycles. Below 400
cycles there is an increase of output
which reaches a maximum between 100
and 200 cycles. At 100 cycles the
response is equal to that of the average
moving coil, but below this frequency the
response falls rapidly, and at 50 cycles
there is evidence of frequency doubling.

New Blue Spot Type 66P loud speaker
unit.

The sensitivity is very slightly less than
the old 66K, but the power-handling
capacity is better, and 475 milliwatts
were required to rattle the movement
at 200 cycles. There can be no doubt
that the 66P is a worthy successer to the
66K ; the bass register is better, the
*“valley > at about 3,000 cycles has been
removed, and the high - frequency
respouse up to 5000 cycles is only
slightly infervior to that of the original
model.

Model 66E.—This unit is specifically
designed to handle large inputs,” and is
built on a larger scale than the model
66P, while retaining the same principle
of operation. - Curiously enough, the
sensitivity is somewhat higher than the
model 66P, but the power-handling capa-
city is considerably greater and an input
of 2,750 milliwatts at 200 cycles failed
to overload the armature. As in the
smaller model, the high frequency
response is good up to 5,000 cycles, but
the bass resonance is higher and lies
between 150 and 300 cycles, and the
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characteristic starts to rise from 500
cycles downwards. A noticeable reson-
ance also occurs at about 2,500 cycles,
which is not present in the smaller unit.
The winding is rated to carry a direct
current of 50mA. and has a D.C. resist-
ance of 500 chms. ]

In both umits the windings are by-
passed by a small fixed condenser which
causes the impedance to fall at high fre-
quencies as the following table shows.—

Impedance (ohms).

Frequency. | Model 66P. Model 66R.

50 1,350 | 1,120

100 2,020 1,890

200 3,100 3,060

400 4,060 5,030

800 6,480 12,250
1,600 7,950 15,750
3,200 " 7,270 7.670
6,400 | 3,820 3,820

The price of the smaller unit (66P)
is 27s. 6d., and the power unit (66R) 35s.
The Blue Spot Major chassis, type 37,
costs 15s., and the smaller, type 31,
10s. 6d. for each unit. The addvess of the
distributors is . A. Hughes and Co., Ltd.,
204-206, Great Portland Street, London,
W.1.

Blue Sgpot Type 66R unit designed for
large power imputs.

"REGENTONE PORTABLE
ELIMINATOR.

The overall dimensions of this unit.are
9in. x 51n, x 34in., and it can thevefore be
easily -accommodated in the space usually
occupied by the dry cell H.T. battery in
a portable set. If A.C. supply mains are
available the portable can then. be used
lecon()mic;{g}f,as a home hroadcast receiver,
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the drvy battery being held in reserve for
outdoor occasions.

During reception the L.T. current is
taken from the existing accumulator and
the H.'T. from the eliminator. When the
receiver is closed down a change-over
switch on the unit brings into operation
a trickle charger for the accumulator,
which is replenished in sitw, the leads from
the unit being permanently connected to
the terminals of the cell. The valve fila-
ments should, of cowrse, be switched off
before putting the change-over switch on
the unit-to the ‘‘charge’’ position.

The H.T. eliminator gives three in-
<dependent sources of supply at various
voltages, the terminals taking the form of
sockets in a moulded terminal strip into
which the H.T. battery wander plugs may
be nserted. V, is supplied from a vari-
able potentiometer and gives a rauge of
0 to 83 volts (at 4 mA.) suitable for screen
grid potentials or the anode siupply to
anode bend detector vilves. V, is con-
trolled by a series resistance of the com-
pression type and is a useful all-round
tapping suitable for H.F. or first L.F.
valves or leaky grid detectors. The
measured range of voltage is 0 to 65 volts
at 3.5 mA. or 0-90 volts at 0.45 mA. The
power output tapping P gave 155 volts
at 10 mA. and 120 volts at 16 mA., with a
total load of 5 mA. from the other two
tappings.

Alternative connections are provided
for charging either 2- or 6-volt L.T. hat-

[

Regentone combined H.T. eliminator and
L.T. charger for portable sets.

teries, the ineasured charging rate being
0.36 amp. at 2 volts and 0.24 amp. at 6
volts.

Tested under receiving conditions in a
portable designed to run from a common
H.T. supply voltage, no trace of motor-
boating or A.C. hum could be detected,
and the precaution of earthing the metal
case was found. to be unnecessary. The
unit ise adequately ventilated and runs
cool.

The price of the A.C. model reviewed
is £5 17s. 6d. and there is a D.C. model
at £4 5s. The makers are the Regent
Radio Supply Co., 21, Bartlett’s Bnild-
ings, Holborn Circus, London, E.C.4.

[sNeNe R0}

SIX-SIXTY VALVE AND SET
TESTER.

This tester has been ‘developed by the
Six Sixty Radio Co., Ltd., Six Sixty
House, 17/18, Rathbone Place, Oxford
Street, London,- W.1, to afford a ready
means of testing every twvpe of valve used

5 zz
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in a modern wireless set. The necessary
alteration in the circuits for testing such
valves as ordinary {riodes, or the five-pin
A.C. screen-grid valve, for example, are
effected by switches, and the whole of the
apparatus is enclosed in a conveniently
shaped carrying case. Batteries are not
included, as in the majority of cases the
receiver batteries, or its power supply,
can be employed.

The tester must not be classed as a
laboratory instrument, as the accuracy of
the various metres fitted is guaranteed to
+5 per cent. only, The processwf over-
hauling a set will be greatly facilitated by
this tester, for as each valve is removed
it can be inserted. into the appropriate
valve holder, and, with external batteries
connected to the tester, the condition of
the valve can be ascertained in a few
minutes. Such essential information as
emission, effect on anode current of
change in grid bias and filament current
taken by each will readily show whether
it is in good order, or so far below the
maker's standard. value as to warrant
a replacement.

Six-sixty valve and set tester.

The metres fitted in the tester com-
prise a two-range milliammeter reading  10s.
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0-15 and 0-45 mA. respectively. Normally
the higher range is in circuit, and to bring
the lower range into use’a spring-loaded
push-button switch has to be depressed.
This is a good feature, as on the higher
range there is far less likelihood of strain-
ing the meter by overloading it. Also
there is a two-range voltmeter reading
0-10 and 0-200 volts respectively. This is
used to measure the voltage of the fila-
ment accumulator, the grid bias applied
to the valve and the anode voltage. The
meter is connected across the appropriate
points by means of a three-position rock-
ing switch mounted immediately below
the two-pole change-over switch in the
centre of the panel. The third meter
measures the filament current of D.C. type
valves and reads 0-1 amp.

This tester should be extremely useful
to radio service mechanics and wireless
doctors, as well as to the experimenter
who desires to keep a careful check on
the condition of his valves by testiug them
from time to time. ‘The price is
£8 16s. 3d., and a waterproof cover costs

CORRESPONDENCE.,

The Editor does not hold himself responsible for the opinions of his correspondents.
Corr:sondence should be addressed to the Editor, “The Wirele1s Worll,” Dorszt Hous2, Tudor Sirzet, E.C.4, and must be accompanied by the writer’s name and address.

EMPIRE BROADCASTING.

Sir,—T vead in the issue of The Wireless World for July 2nd
a letter from a correspondent drawing attention to the lack of
acknowledgment from any influential source of your repeated
efforts to rouse enthusiasm and support for the inauguration
of an Empire broadcasting service.

It is gratifying to receive appreciation from casual correspond-
ents who obviously recognise the importance and inevitable
materialisation of such an Imperial service. It has been almost
a leartbreaking struggle to obtain recognition and support
during the four years that I personally have thrown practically
all my spare time and endeavours towards this end.

You may remember that in April, 1926, you published an
article by me, drawing attention to the interest in broadcasting
shown in the Colonies, and thereafter your proposal for a short-
wave Empire broadcasting service was made. I may claim,
therefore, that we have been mutually responsible for bringing
into being the nucleus of a service, notwithstanding antagonism
in certain official quariers.

Well, sir, there seems a good prospect of our ideal materialis-
ing in the very near future, thanks to a better understanding
of the problems involved, and which are being considered at
the Colonial Conference. Strangely enough, there has not been
a very great technical advance since 1926 in this application.
It goes to show how unnecessarily slow-moving the authorities
can be. *‘ Good luck ** to the unanimous findings of the present,
delegates ! H. A. HANKEY.

London, W.6.

DUPLICATING 5XX. r

Sir,—The letter from Mr. W. A. Lucas in your issue for July
9th is the only evidence as to the effective range of Brookmans
Park which I have seen in print so far. The B.B.C. had hoped.
for a range of about eighty miles. Mr. Lucas, hbwever, at sixty
miles finds the station of no use to him. Added testimony on
this important point from other listeners situated on the fringe
of the London service-area would be useful.

But it was always an obvious weakness of the Regional scheme
that, even if it did all that was expected of it, it would never-
theless fail to cover the ground. If the radiation of the medium-
wave high-power stations proves less penetrative than was antici-
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pated,*the need for a second long-wave transmission is only
accentuated.

North-East England and Northern Scotland are definitely out-
side the scope of the scheme, and as listeners in these areas
are indifferently served, both by their local transmitters and
Daventry 5XX, there is a strong case from their point of view
for assigning the second long-wave to Moorside Edge or Falkirk.

Newcastle-on-Tyne. K. M. C.

WIRELESS TERMINOLOGY.

Sir,—1 have noticed in your advertisement pages that the
word ‘‘ radiogram ' is being used to describe a radio receiver
and gramophone combined in one cabinet. While this contrac-
tion of ‘* radio-gramophone ”” is an obvious one, confusion may
occur through the fairly general prior use of the word ‘ radio-
gram ' to denote a private or business message transmitted by
radio, in accordance with the pre-existing words ‘* telegram *’
and ‘‘ cablegram.”

In the plienomenal advance of radio technique the importance
of correct terminology has been rather neglected. A little
attention devoled to this question now would avoid a great deal
of misunderstanding in the future.

BERNARD C. HOLDING.
AMATEUR TRANSMISSION ON 2.5 METRES.

Sir,—Amateur transmitterss may, perhaps, be interested to
know that on July 15th our stations were in contact on Morse
and telephony, Wavelength 2.5 metres; distance 15 miles.

G-6.T.P. G-2N.1.

TELEVISION RECEPTION.

Sir,—With reference to the television broadcast on July 14th
of * The Man with the Flower in his Mouth,” particulars of the
reception of this at Newcastle may be of interest to you.

I was using a manufacturers’ 4-valve all-mains set for the re-
ception of speech and music, and was using an identical .receiver
for the reception of television, both off the same aerial.

The atmospherics were extremely bad, local thunderstorms
were prevailing during the afternoon, and in consequence of
this the speech was so utterly distorted that practically not a
word could be made out; music was very little better. In
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spite of these very adverse conditions, however, I recéived a
perfectly recognisable picture of the faces of the artists, at
various times. :

The letters of the opening announcement were very plainly
read. The. scenic pictures were not very plainly discernible,
although once when a miniature animal gambolled across the
screen this was very plainly seen.

I .can say, without hesitation, that, considering the very bad
atmospheric. conditions, television:certainly came.in better than
the speech and music. T. PAYNE.

Newcastle-on-Tyne.

FREE BIAS.

Sir,—Several notes‘have appeared from time to time -on the
mefhods of measuring the voltage being applied to the grid of
a valve when the  free bias”’’ method is being used.e An actual
measurement is almost essential, because it is difficult to allow
for the imcrease in bias due to the cuirent taken by the other
valve, = The methods that have been proposed include the wuse
of valve voltmeters or high-resistance voltmeters, which are
usually outside the apparatus
available to the average amateur.

The method I suggest, how-
ever, 1s free from that objection
and requires no expensive ap-
paratus, and, moreover, can be
applied to all methods in which
grid bias is obtained from a
high-resistance source. In the
accompanying diagram, R is the

resistance in the H.T. lead, f
which supplies the bias voltage,
R, is the decoupling resistance,

and C the smoothing condenser.
To make a measurement of the
bias, connect a piece of flex to
ihe points A (at’earth potential)
and B (at grid potential). Con-
nect A to the positive of a high-
tension battery and vary the position of the lead io B so that
20 change in the anode current occurs. When this point is
found the voltage applied by the battery is, of course, equal to
the free bias. Measurements may even be made without a milliam-
meter by substituting a loud speaker, but are somewhat less easy.

The accuracy is sufficient for all ordinary purposes. Appreci-
able errors are possible only if the resistance of R, is less than
about 10 times R or the battery used is not reliable.

Several modifications will suggest themselves.

London, S.W.4. B. DUDLEY SULLY, B.Sc.

LU L e
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RADIO SERVICING.

Sir,—I agree.with all Mr. B. Gladstone says in your issue of
July 23rd. May I give an example which came under my
notice? A lady ’phoned for me to comé at once and install a
Marconi A.C. set. I found out afterwards she had had it at a
cut price. I examined it and told her it might have a chance
of working if some valves. were supplied. She got the valves
and asked me to try again. It would not work, and I advised
that it be sent back to the makers. Instead of this, a ~‘ Marconi-
phone *’ service agent was sent out, age about twenty, experience,
I should say, very slight. He struggled for over two hours, and
left, saying it now was in perfect order. Next day I enquired
how the lady was getting on. By this time she had taken my
advice and sent it back to works. The service agent came from
a music shop. Two streets away from him there was at that
time an experienced service man who has himself told me that
the music shop sells 100 sets to his one. He has gone ount of
business. Up to the time he went out of business he nominally
held the Marconiphone service agency of that particular town.
But when a job of work came along it went to a miusic shop.
There is no inducement under the music shop system for experi-
enced service men to stay in business. I have a very large

business myself, service work and battery charging. At least

once a week on the average I am sent for to install sets which

have been obtained from other sources. They seldom, if ever,

have their low-tension batteries in-order. Generally the high-

tension battery shows signs that the set has been demonstrated
E | U
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for a long period, When I enquire where the set was obtained
I generally find some mystery is attached to its provenance’(and
that means cut price, of course) or it is * music shop.”

My battery-charging bench has- seldom less than a hundred
cells on' charge, and frequently double that number, Yet the
number of new cells that I supply is not half a dozen a month.
Although I, myself, or one of my men visit something like 300
customers a week we only sell half a dozen high-tension batteries
a week. Batteries of every sort are in stock, .and these are also
on the cars, Yet people prefer to buy batteries from dabblers
at cut prices. I:have even been asked to return as unsatisfactory
to the makers sets, mains H.T. units, valves, dry batteries, etc.,
which I have not supplied and concerning which the usual
myster{ attaches as fo their origin. If people do this sort of
thing, how can they expect g8od sevvice? SERVICE AGENT.

Streatley-on-Thames.

Siv,—I see that my letter re “Radio Servicing ’ in your issue
of July 9th has excited a fair amount of interest, and I should
like to reply to my critics whose letters appear in the current
issue (July 23rd).

Mr. Gladstone, by an extraordinary piece of deduclion, arvives
at the result that either I buy my goods where prices are cut,
or my knowledge of the wireless retailer is small. Without
effort I can count thirty-five wireless shops with whom I have
dealt—a few at cul prices, but the great majority at the author-
ised prices. Of these, there is one dealer who knows the subject
well; it took me five years to acquire my microscopic know-
ledge, and having at last found a man who satisfies my require-
ments I am not going to enlarge it. Most of the remaning
thirty-four were ignoramuses, and, as a typical example, one
filled -an accumulator with water and proceeded to charge it; it
ﬁ(_)ok Iim two days to find the trouble, and I did not enlighten

im.

It is the average dealer who expects something for nothing,
because he will not service an article for which his enormous
profits must necessarily imply service. Such a man appears to
be Mr. Ryall’s ideal retailer; perhaps Mr. Ryall has mis-stated
‘himself, for T find it hard to believe that he is such a selfish
individual to want-as much profit as he can get, and neglect any
idea of his duty towards the public. Unfortunately, this is true
of many dealers. His argument about weighing up the pros
and cons is very weak. Returning io our medical analogy, a
doctor investigates every patient’s case separately, and the
public would soon lose faith in a doctor who, without any
examination, told a man that he was suffering from appendicitis
when the illness was actually influenza. The retailer who pro-
nounces wrongly, as he inevitably would if he did not examine
the requirements, is going to lose the public confidence; the only
hope of obtaining confidence is to specify accurately in each case.

Mr. Howard seems somewhat frightened of an examination,
as are many dealers; he thinks that it is unnecessary because it
is inconvenient. Attending a course alone is no guarantee that
the dealer has absorbed the teaching, and the only way of finding
out is by examination. This is made evident by the large
number of men who attend University lectures, and then plough
their exams. at the end of the course. The public would not
dare risk going to a doctor who stated that he had studied medi-
cine, without some guarantee of his proficiency. An ape could
go to the Marconiphone Co.’s course, but would not be able to
service their goods. This company’s lead is an admirable one,
but they could improve their methods by holding an examina-
tion at the end of the course, with certificates for successful can-
didates to display in their windows.. Many of the skilled trades,
as the radio trade ought to be, have periods of apprenticeship
with examinations at the end. The profits in the radio trade
are high, and would reward sufficiently any effort spent in the
student stage. :

I had been hoping that someone would write in the strain of
my critics, as it will show to readers of The Wireless World
the typical attitude of the average dealer. He is only concerned
with obtaining large profits, and is too selfish to service properly,
and too lazy to qualify himself for his occupation. This is the
type which has lost the public’s confidence : cannot something
be done to ohtain the same confidence from the public as it has
in the medical profession? R.V. JONES.

London, S:E.24
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READERS PROBLEMS.

“The Wireless World”” Supplies a Free Service of Technical Information.

The Service is subject to the rules of the Department, which are. printed below, these

must be strictly enforced, in the inierest of readers

themselves. A selection of

queries of general inferest is deall with below, in some cases -at greater length than
. would be possible in a leiter. '

Damping. Reduced.

Following advice recently given in your
journal, L have tried the effect of
““ tapping down > the connection of
my grid detector on its tuning coil;
there seems to be some improvement,
but reaction control is not as good as
formerly, and, indeed, it is dificult
to prevent uncontrollable self-oscilla-
tion of one end of the tuning scale.
Can you give me @ word of advice?

D.

This trouble can be cured by remov-
ing turns from your reaction coil. When
damping is rvemoved by lightening the
load imposed on the tuned circuit by the
grid rectifier, it is quite normal that self-
oscillation should be more easily pro-
voked.

0000
Tracing a Short Circuit.

T'he 600-0fim decoupling resistance which
is in series with the anode of my H .F.
valve becomes distinctly warm ajter
the set has been in use for a few
minutes. 1'his, I suppose, indicates
a fault,; will you please tell me where
it is lkely to be.

I should perhaps tell you that the
set is a conventional 1-v-1 combina-
tion with anode bend detection and
transformer coupling for the H.F.
stage. C. M. W.

As the anode current consumption of:

a screen-grid valve should not amount to
more than a few milliamperes, it is certain
that the decoupling resistance, even if
wound with the finest wire, should not

RULES,

(1.) A query must be accompanied by a
COUPON removed from the advertisement
pages of the CURRENT ISSUE,

(2.) Only onc question (which must deal with
a single specific point) can be answered. Lellers
must be concisely worded and headed * Infor-
maition Depariment.”

(3.) Queries must be written on one side of
the paper and diagrams drawn on a separate
sheel, A self-addressed stamped envelope must
be enclosed for postal reply.

(4.) Designs or circuit diagrams for complete
receivers or eliminators cannot ordinarily be
given ; under present-iay conditions justice can-
not be done to questions of this kind in the course
of a lelter. :

(3.) Practical wiring plans cannot be supplied
or considered.

(8.) Designs for components such as L.F.
chokes, power transformers, complex coil assem-
blies, eic., cannot be supplied.

(7.) Queries arising from the consiruction or
operation of receivers must be confined fo con-
structional sets described in ‘‘ The Wireless
World ”’ ; to standard manujactured receivers
or lo ** Kil * sets that have been reviewed.
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show any appreciable temperature rise.
The first component to be suspected is,
we think, the by-pass condenser (shown
at C in Fig. 1), which is used in con-
junction with the resistance for decoup-
ling. This component should be tested
carefully for insulation resistance. If it
is found to be in order, we suggest that
your attentions should be transferred to
the valve itself, which may have developed
a more or less complete internal short
circuit between its electrodes; if over-
heating does not take place when this
valve is removed from its socket, it may
fairly safely be considered at fault.

-

Fig. 1.—Showing where insulation fail-
ures may occur in an H.F. anode circuit.

There remains the possibility of a short-
circuit between primary and secondary
windings of the H.F. transformer, which
should accordingly be tested with phones
and dry battery or in any other convenient
way. Similar tests should be applied to
the anode circuit wiring and to the valve
holder, which may have a short-circuit
between its plate and filament sockets.

0000

Another Tuned Circuit Needed.

Will you please examine the circuit dia-
gram of my proposed receiver, which,
as ‘you will see, 13 based on the
““ Record 111 "'? In order to econo-
‘mise’ space, I have omitted the
separately tuned aerial circuit.

E. D 8.
We do not think that a receiver built
to your circuit diagram is likely to prove
very satisfactory. This is mainly due to
the fact that the H.F. inter-valve circuit
of the ‘“ Record 1II "—we presume that
you .Lu;tf}ld to use the original ‘=lnes—

does not make any very great contribu-

tion to the overall selectivity of the re:

ceiver, due to the fact that the capacity/
inductance ratio is low.

If full advantage is to be taken of the
high amplification afforded by the H.F.
stage of this receiver, it is essential to use
a double tuned input circuit.

0000
Doubled Anode Current.

I have just obtained a milliammeter, and
find, to my surprise, that when it 18
connected n the common anode cir-
cuit of my push-pudl output valves
the current registered is almost ex-
actly twice that stated by the manu-
facturers to be mormal for a single
valve. Is this right? I have always
understood that one of the great ad-
vantages of the push-pull method of
amplification is that 1t is economical
in anode current. L. N.

It is a fact that if the * bottom bend
method of biasing is adopted the stand-
ing anode current of the output valves 1s
low. However, it is generally preferred
nowadays to bias push-pull valves to the
mid-point of their characteristic; in other
words, in the same way as if they were
used in a conventional circuit.  Conse-
quently, the total anode current consumed
by the output stage is double that re-
quited for a single valve.

o000

Gramophone and Radio.

My four-valve A.C. set (with 2 H.F.
stages) has an almost completely
silent backgrousd when it is used with
a gramophone pick-up, but there iz a
distinct and annoying hum when the
high-frequency wvalves are in circuit
for the reception of wireless signals,
Can you suggest a likely cause?

T. A, J.

The most obvious suggestion to make
is that insufficient smoothing is provided
for the feed circuit to the H.F. valve
anodes, but before attempting to improve
matters in this direction we suggest that
you should asure yourself that the heater-
cathode interconnections of these valves
are in accordance v-ith modern practice,
as exemplified in receivers recently de-
scribed in this journal. .

It is also possible that hum is being
introduced by an automatic grid bias
scheme (if used), and it would bc worth
while checking this point by tempora:ily
substituting dry cells.
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Switching a Two-range Input Filter.
Will you please show me how to arrange
a switching scheme for a two-range
aerial input filter of which the in-
dividual circuits are coupled by com-
mon capacities? 43 the_valies of
these coupling condensers are such
that the necessary changes for the two
wavebands cannot be obtained by con-
necting the capacities in series, the
method of short-circuiting one of
them is not applicable in my case, so
it is impossible for me to adopt the
arrangement of the * Band Pass

Four.” H. B. 8.
A four-pole chanreover switch will be
required for making the necessary cireuit
alterations-appropriate for either nedium-
or long-wave ‘reception. The switch
should be connected in the manner shown
in Fig. 2, in which medium- and long-
wave coils are marked respectively M.W.
and L.W. The coupling condenser C is
for the long waveband, while the other
(C,) comes into action when the long-wave

Wireless
World

Unnecessary Generosity.

Would there be any objection in- substi-
tuting LS5.1 output valves-for those
specified in the published description
of the ‘“Band Pass Fowr'?
Although the output of the P625's
would probally lLe great enough for
my needs, I should like, if possible,
to have some reserve of volume.

D. C. V.
Tt is hardly. to be expected that any
advantage would be gained by using

LS5A valves in a set where the output

stage is fed direct from the detector with--

out an intermediate L.F.- amplifier.
Although there is a more than ample
margin of safety in the design of the
¢ Band Pass Four ”’ as it stands, over-
loading of the detector would almost cer-
tainly be produced long before it could
be expected to give an output sufficient
to load these valves, which can accept a
grid swing more than four times as great
as those for which the' receiver is in-
tended.

4 /

MW.

LW,

N

O.O_Jj-
(o]

T
®

MW,

LW.
Olc 1T
T et S
(8)

Fig. 2.—Conventional input filter circuit (A) and the same arrangement with
waveband switching added (B).

loading coils are short-circnited by plac-
ing the switch blades in the ‘‘ up-*’ posi-
tion. -

To simplify matters we have added a
diagram of the circuit without ‘the com-
plication of switching ; in both cases the
necessary screening is omitted.

o0Qoo0

The Electric Light. Bill.

Can you give me an idea as to the prob-
alle cost of operating a three-valve
set from a 200-volt D.C. supply at
Qd. per unit? Two of the valves con-
sume a filament current of 0.1 amp.,
while the other 13 rated at 0.25 amp.

C. F. B.
With the most economical series or
series-parallel connection, the filaments will
sonsume a total of 0.25 amp. at 240 volts,

making a wattage of 60. Another 10 watts

might reasonably be allowed for anode
current, making 70 watts in all. At this
rate a unit (1,000 watt-hours) will feed

e e v o 1000
the receiver for 70

hours, or 14 hours

approximately.

Therefore the cost of current for opera-
tion of the set. will be about 0.64d. per
hour,

The *Capacity Click.”’

My , HF.-det-L.F. receiver has de-
veloped a fault, and no signals what-
ever are audible. [n an attempt to
locate the cause by the ** stage-by-
stage ' method, I inserted a pair of
phones ‘in geriez with the detector
anode, connecting them in the posi-
tion normally  occupied by the
transformer primary. With this
alteration all 1is well, and I think
you will agree that 1t 1s logical to
assume that the transformer s
faulty. But what [ cannot under-
stand 1s that this transformer, when
tested with phones and a dry bat-
tevy, seems to be in order, as a
clearly audible click is produced
when contact 13 made acrose either
2):'imm'y or. secondary windings. Tl
would® seem to BSuygest that the
transformer 18 not responsible : what
do you think? J- B. 8.

The tests you have made do not,. of
course, entirely preclude the possibility
of a fault in the output valve itself or
in the: connections to. it, but we think it
very hikely, as you yourself suggest, that
the LAF;L;transformet is responsible for
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the * trouble. . When carrying out: tests
with the ‘help of a pair of phones and
a battery, certain precautions must be
observed if misleading results are to be
avoided. In your case, it seems likely
that capacity effects may be respousible :
if the transformer has a built-in con-
denser joined across its primary winding,
the click heard in the telephones may
merely be due to the flow of charging
current into this condenser.” Again, even
though there may be no condenser, it is
possible that a break has developed in
the centre of the winding, thus leaving
two sections isolaled metallically, put with
an appreciable capacity between them.

In either case. a conclusive test may
be made by noting whether u click is
produced on breaking the circuit. If it
is not observed, it is safe to assume that
conductivity does not exist, and that
the transformer is faulty.

0000

Common Feed Voltage.

I am about to buy an H.T. eliminator for
my-receiver, which is a medification
of the original ** Bveryman  Four.”
Would there be any objection to feed-
ing the anodes of the H.E and first
L.F. amplifying valves from the sume
ontput terminal, as botl these valves
«re yated by their manufacturers at
the sume mazimum anode voltage?

J. McK.

\s the H.F. stage is coupled by a
trausformer (which does not pass on L.F.
imipulses to any appreciable extent), there
should be no serious interaction between
these stages, and so this method of connec-
tion should be in order.

To prevent motor boating, it is re-
ccmmended that the detector anode
should be supplied through a series de-
ccupling resistance, and that some output
device, such as a choke filter, should be
provided for the output stage.

FOREIGN BROADCAST GUIDE.

 KHARKOV (NKO 2)
f (USSR).

Geographical. Position + 50° N. 36° 14" E.
Approximate air line from London: 1580
miles.
© Wavelength : 427 m. Frequency: 702.5
: ke. Power : 5 kW.

: Time: Fastern European (two hours in i

advance of G.M.T ).

Standard Daily Transmissions.

05.00 BS.T. relay of physical exercises from
Moscow-Komintern; 1830 relay of pro-
gramme from Leningrad of Moscow.
Main transmissions are broadcast through
Kharkov-Narkompotschel (NKO 1) on
1,304 m. (q.v.).

Male and female announcers. Call: (Phon) :
Rharlow (thrice} govoreet Kharkovska rah-
dee-owe-movna - stant-see-ya. At intervals
between items : Radio Kharkov.

. Interval signal : the striking of a gong.
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' COMBINED MAINS UNITS HTwith LT Charge)

A.C. MODEL.—The First D.C. MODEL—The Only.

-];::g “R::;:Ly'%ﬁ't “(lPiio'lI“tabvﬁth letn';‘- Like the famous A.C. model, this D.C. Combined Unit

Cha o Cld (=5 e has given satisfaction in Portables of practically every.
rge;) employing FULL - WAVE ‘ e St

¥£g;r Iorlaﬁgr‘{f(e)ginghlguos?ﬁléml R’égl - SIZE—g"x3"x3}"- INPUT VOLTAGE 200-250 volts.

uﬂersp on both H.T. and L T. sides i H.T. OUTPUT—130 volts at 20 mfa.

SIZE — 9"x 5% 3}". OUTPUT — 120 al l pOﬂ-able s H.T. TAPPINGS—zaggnfxglolg\;ily variable (one 5.G.)

volts at 15 m/a. TAPPINGS—H.T., 2
continuously variable (one S.G.) and
1 Power. L.T.—Trickle Charger for

L.T.—Trickle Charger for 2-, 4-, oT 6-volt accumulators,
without any alteration whatever to existing

2-, 4- or 6-volt Accumulators: FQUALLY SUITABLE FOR wiring.
Price £5:17:6 ALY ULAR 1 -3
MODEL W.8. E.T. only, £4:5 : 0. POP Prlee £4 > 5 = 0
Either of the above models is available 2_' 3_, & 4-VALVE RECHVERS. H.T. only, £2:15:0.

for 25 cycles at anincreasein costof 10/-
Y

e A \

HAVﬁ you read the

opinions of feading " Set
Manufacturers and Radio
Authorities in the
REGENTONE NEW

- o FREE BOOKLET ?—
If supplied _with

Y e B Lamp | from your dealer or direct Patent Pending.
Patent Prnding. 2 Holder and Plug Design Registered.
Design Registered. 4/6 extra. from us.

SUPPLY. CO.< 2/ Bortlétts Bldg

GODDSPEAKERsDEMAND'Ilnunllll.,.ﬂl‘ll
SIX- SIXTY CONE PAPER THE ALL-ELECTRIC
& Th R.G.D. RADIOGRAMOPHONE

= s for A.C. or

i D.C.MAINS
with COIL-
DRIVEN
SPEAKER

as described in
“Wireless World,”
March 26th.

Unless your cone-paper is of the very best
quallty—SIX—SIXTY—you cannot expect the
purest tone from your cone-speaker,

Be sure to use SIX-SIXTY CONE PAPER.

\4‘ _‘

A highly

CONE PAPER

Mads by the makers of the famous Si:—Siz_ly.Vaqu'l—-

The Radiogramophone pPevelopment Co.,
72, MOOR STREET, BIRMINGHAM.

- N
7 Made in two sizes, 12 in. square and 19 in. [ | A
square, with cutting-out diagram on reverse side. { . o
Full instructions are included. | ] fln ls,led =
: Pricé 1/9 and 2/9 .
Ask your dealer or write to us for full articu= [ ] [+ ]
lars of the Six-Sixty Cone Spenker Asx;zinbly. IHStrument
Specially made for Home Constructors, 15(- B f I.t -}
e of quality.
\// » 1 \Y/ - — "
A A ) - We shall ‘be pleased ™
Bl Mahogany Oak to suz;ply Iite;:_zmu
on applcation. Tr
B £80 £ 7 5 agencies vacant. |
=2 a2
] -]

g 8ix-Sixty Radio Co, Ltd., Siz-Sixty House, 17/18 Rathbgns Place, Oxford St., W.1
| : Telophone ! Museum 6116/7. ’

A27 Advertisements for < The Wireless World " are only accepted from firms we believe to be thoroughly reliable.
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MISCELLANEOUS ADVERTISEMENTS.

NOTICES. |

THE CHARGE FOR ADVERTISEMENTS in these |
columns is :

12 words or less, 2/- and 2d. for every
additional word.

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

SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive insertions, provided a
contract is placed in advance, and in the absence of fresh
instructions the entire *“copy » is repeated from the

secutive, 10% ; 52 consecutive, 15%.

ADVERTISEMENTS for these columns are accepted up |
to FIRST POST on THURSDAY MORNING (previous |
to date -of issue) af the Head Offices of *‘ The Wireles:
World,” Dorset House, Tudor Street, London, E.C.4, ot
on WEDNESDAY MORNING at the Branch Offices,
19, Hertford Street, Coventry; Guildball Buildings,
Navigation Street, Birmingham ; 260, Deansgate, Man-
chester ; 101, St. Vincent Street, Glasgow, C.2.
. Advertisements that “arrive too late for a particular
issue will automatically be inserted in the following 1ssue
unless accompanied by instructions to the contrary, All
advertisements in this section must be strictly prepaid.

The proprietors retain thé right to refuse or withiraw
advertisements at their discretion. !

Postal Orders and Cheques sent in payment for adver-
tisemenits should bemade —5—@5.~ Dpagable to ILIFFE
& SONS Ltd.,and crossed __ << —~—"— Notes being
nnt ble if lost in transit should not™ be .sent as
remittances. {

All letters relati;xg to advertisements shonld quote the
number which is printed at the end of each advertisement,
and the date of the issue in whieh it appeared.

The proprietors are not responsibie for clerical or printers’
errors, altbough every cars is taken o avoid mistakes.

NUMBERED ADDRESSES.

For the convenience of private advertisers, letters may be
addressed to numbers at ‘‘ The Wireless World ”” Office.
\Vhen this is desired, the sum of 6d. to defray the cost of
registration and to cover postage on replies must be added
to the advertisement charge, which must include the
words Box ooo, cfo “ The Wireless World.” Ooly the
pumber will appear in the advertisement. All replies
should be addressed No. ooo, cfo ' The Wireless World,”
Dorset House, Tudor Street, London, E.C.4. Readers who
reply to Box No. adveriisements are warned against sending
remittance through the post except in registered envelopes ;
1 all such cases the use of the Deposit System is recommended,
and the envelope should be clearly wmarked -** Deposil

Depariment.”
DwE- DEPOSIT SYSTEM.

Readers who hesitate to send money to unknown persous
may deal in perfect safety by availing tbemselves of our
Deposit System. If the money be deposited with * The
Wireless World,” both parties are advised of its receipt.

The time allowed for decision is three days, counting
from receipt of goods, after which period, if buyer
decides not to retain goods, they must be returned to
sender. 1f a sale is effected, buyer instructs us to remit
amount to seller, but if not, seller instructs us to return
amount to depositor. Carriage is paid by the buyer,
but in the event of no sale, and subject to there being no
different arrangement between buyer and seller, each pays
carriage one way. The seller takes the risk of loss or
damage in transit, for which we take no responsibility. For
gll transactions up to £10, a deposit fee of 1/- is charged ; on |
transactions over £10 and under £50, the fee is 2/6; over’
£50, 5/-. All deposit matters are dealt with at Dorset
House, Tudor Street, London, E.C.4, and cheques and
money orders should be made payable to lliffe & Sons
Limited.

SPECIAL NOTE.—Readers who reply to advertisementa
and receive no answer to their enquiries are requested to
regard the gilence as an indication that the goods advertised
have already been disposed of. Advertisers often receive so
many enquiries that it is quite impossible o reply to
each one by post. |

reanas

“WIRELESS WORLD"
INFORMATION COUPON

This Coupon must accompany
any Question sent in before

AUGUST 13th, 1930

For Particulars of Free Ser-
vice, see Rules on page 135.

Mention of

/  WITHOUT FEAR—

Send your material for credit—
where radio part exchange began.
A service ruled only by economics,
cbove bargaining or petty gain.

Particulars from the Secretarg.

HONOR OMNIA APPLEBY'’S,
/ CSN_TW_YE®  ChapelSt., Marylebone, Lonion
SUPER

NEW
PUBLIC ADDRESS

and Broadcasting

MICROPHONE

The Ideal Instrument for addressing a large Qutdoor or
indoor - Audience through Loudspeaker (via Valve
Amplifier or L.F. Stages ot Wireless Set), for announcing
Gramophone Records-through leads of Pick-up, and for
relaying Speech

and Musical Entertainment to

any distance.

Powerfu! Loud-
speaker Repro-
duction with
perfect Purity.

Highly sensitive Micro-
phone, guaranteed entirely
free from distortion or
microphonic noises, abso-
lutely silent background;
far superior to ordinary
Mierophone Transmitiers;
for use with Valve Ampli-
fler or Wireless Set, at
Open-a‘'r Meetings, Bports
Grounds, Garden Tetes;in
Cinema, Theatre, or Dance
Hazll. Operatesfrom? volt
tapping of L, T, Accumu-
lator, through Microphone
Transformer. Cuarrent. con-
sumption one-tenth
Ampere. Provided with
detachable sound collector
and a 9 ft. silk connecting
cord, and fixed by rubber-~
cord suspension in nickel-
plated frame, on pedestal,
12 in. high ; for mounting
‘on Speaker's Platform, in
Pulpit, on top of Camera
Stand; ov for suspension

from ceiling, as
illustration - .. 25/ -

This Microphone is rendered Directional by ataching
the Sound Collector supplied free.

Microphone Transformer for connecting the above
instrument to Valve Amplifier, or Wireless Set, 6/=

_ Full Directions for use free.

FREDK. ADOLPH, Actual Maker,
27, Fitzroy Street, London, W.1.

PHONE .
Musenm 8329.

10 Paces

Special Bargain List

RADIO AND
SCIENTIFIGC
INSTRUMENTS

Readers of “ The Wireless World »’
should apply now. Send 1}d. stamp.

EL_EOTRADIX RADIO
218, Upper Thames Street,” E.C.4.
City oxgr. Electradix, Cent, London.

RECEIVERS FOR SALE.
A FPLEBY'S.

‘ HERE Radio Part Exchange Regan; a service
under the patronage of notabilities and men of
consequence all over the world which has accurately
handled the requisitions of over 25,000 people, 847 of
whom have repeated their first transaction.
HE Servico is as Follows: We can supply prac-
tically all the leading lines of radio apparatus on
the market at current list prices; if so desired we can
accept in part exchange the reputable makes of the
following apparatus: Receivers (domestic and port-
able), radio-gramophones, loud-speakers (cone and
moving coil}, cone units and chassis, battéry eliminators
and mains equipmeut components, battery chargers,
remote control equipment, pick-ups and carrier -arms,
electric gramophone motors, H.F.,, L.F., and power
chokes, condeénsers (variable, reaction, by-pass -and
smoothing), measuring instruments (high grade), L.F.
transformers, slow motion dials (bigh grade), modern
miscellaneous components; valves and tuning coils
cannot be accepted in part exchange except by special
arrangement

'IN View of the Difficulty of Making Fair and Definite

- Offers for Material that we have not inspeeted, it
is requested that apparatus tenderved for part exchange
be kindly forwarded to mns for valuation; no business
can be proceeded with in connection with part ex-
change until material tendered .has been examined; in
this connection there need be no lear, material is sent
to us from all over the world, not a ‘single item of
customers’ property has ever been lost or mislaid; re-
jected offers from Xmas last amount to only 3.
N Order to Furnish a Guide, the part exchange
allowance may be gauged as approximately 50%
of the list price of the article or articles tendered; for
some articles the allowance will be more, and for others
somewhat less; the allowance is entirely determined
bﬁ' the demand for individual articles, considering also
their condition and production age; amatenr con-
structed receivers eannot be accepted in part exchange
45 receivers, their value lying wholly in the com-
ponents contained in them; only modern apparatus in
good condition is accepted in part-exchange; material
cannot be purchased by us for cash.
ERMS of Part Exchange Business: A minimum
of 50% of the value of an order, plus carriage
charge where due, 15 payable in cash, unless the value
is below #£1, when a minimum of 10s. is payable;
should the part exchange allowance exceed 50% of the
total value of new requirements, the difference will be
credited against future orders; malerial may be. de-
posited against a credit note, which may be utilised
at a later date; the maximum amount allowed to
stand to the cre&it of any one individual is £200:
HESE Terms Have Been Made to the Lowest Eco-
nomic Minimum, to give the custamer the best
value possible, while enabling us to maintain the
standard required of this business.
PECIAL Notice is drawn to ihe fact that by stipu-
lating a2 minimum of 50% cash payable on parg
excharge orders, which is the same as stating that
the part exchange allowance is credited to an order
for not less than twice the allowance, you are ensured
always of the best offer, as obviously the more we
allow you the more you ultimately spend with us, to
utilise your credit, i for no other reason; note also
the facility of depositing material against a credit note,
it can be drawn upon as required, wherever you may
be; credit notes worth many thousands of pounds have
been duly honoured upon presentation; a credit note
on Appleby's is saleable, should the necessity arise,
providing notice of transference is lodged with us at
the time of sale.
S Soon as Apparatis is Discarded from Use, dis-
pose of it, don’t keep it; it is not only wasteful,
but expensive; the longer you keep it the older it ig,
and the older it is the less value it is; exchange it
for a part exchange credit note, the value of which is
constant, and can be disposed of if necessary by the
holder with greater ease and facility than an article
or collection oi articles can ever be.
YOU Will Do Well to Deal with Appleby's; there
is more in part exchange than the mere allow-
ance; there is that something which hegets confidence,
that care that makes ifor efficiency; in the recent
words of an old customer : Quite an embarrassing alooi-
ness of purpose and an almost monotonous accuracy;
you will know that it is all British—British capital
and British behaviour; you will know also by dealing
there that you are helping to employ British people.
SINCE the Day This Service Started it has Steadily
Grown, not on rash advertising or subscribed
capital, but on the volume of attainment only; and in
these days businesses do not grow by that means for
nothing, thercfore we are privileged to invite you to
utilise this service, wherever you may live; if you send
your material by a carrier, pack it well, carriers are
only human, and it is better to be safe than sorry;
if you live in London, call to see us, you will like the
atmesphere, it savours more of sport and art than
the searing curriculum of commerce.

Pl(’LEBYt'S, E(éhapel }S{td. Y%It Marlyil:ibonqe, London
opposite gware . Metropolitan Station, or
EVERY 4) 111@&111:%5 ifrom §Ia;ble Arch, Oxford St,). Tel.:
FRIDAY, Paddington 88?8 (3 lines). [0340
COTT SESSIONS and Co., Great Britain’s Radio

FOURPENCE Doctors.—Read advertisement under  Miscel-
laneous. {0264

‘“ The Wireless World,” when. writing to advertisers, will ensure prompt attention. Ll
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Ridley, 4, Hunter Rd., Wimbledon.
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Receivers for Sale.—Contd.

ERCLIF D.C.2 All Mains Receiver, 200 to 250
volte D.C.; price £14/10; with valves and royal-

ties, suitable for M.C. speaker; particulars free; trade
inquiries specially invited. —Simmonds Bros., Shireland
Rd.,, Smethwick. (8734

OUR Old Receiver or Components Taken in Part

Exchange for New; write to us before purchasing
elsewhere, and obt&m expert advice from wireless en-
gineer of 25 years’ professional wireless experience;
send’ & list of components or the components them-
selves, and we will quote you by return post; thou-
sands of satisfied clients.—Scientific Development Co.,
57, Guildhall St., Preston. (0226

llIRE a McMichael Portable Set, by day or week,
from Alexander Black, Wireless Doctor and Con-
sultant, 55, Ebury St., S.W.1. Sloane 1655. (0328

UPERHET, 10-valve, made by Sullivan, 5 units,
tuner, coupler, oscillator, H.F. unit, LF. unit,
D.E.V. valves, with 4 spare valves, 40 cmls, £7I[1?2—é

HILIPS Model 2514 3-valve Llectrio Receiver, 200
volts, for sale, nearly new; £15.—Refer, 8, Eaton
8q., S.W.l. B8loane 7182. (1120

NEW All-wave Four, push-pull output P625, Fer-
ranti multi meter, transformers, A.¥.5C, 0.P.25/1,
mahogany cabinety 1ong -short colls complete with
valves; cost over £22 price £14, less cabinet £10;
deposit it desired.—Baliour, Mortehoe, Devon. 1135

LSTREE Six for Sale, with specified components or
better, 16 Dimic and Gambrell coils, Marconi

6v. valves; first reasonable offer accepted.—Box 7006,
c/o The Wireless World. {1129

IMPROVED Osram §.G.3 Cameo - M.M. Console,
gpeaker fitted, eliminator, 240w. D.C. (optional);
%)sst £18, offered £12.—A. G., 143, REndlesham[ Rd.,
.5, 160

AGRAPHONE Suitcase V, excellent tome, good
range, complete, new; £6/17/6.—Gray, 55,
Larkswood Rd., South Chinglord. [1153

GECOPHONE 7-valve Superhet, with wvalves and
frame aerial, Western Electric cone L.S., 2 Fer-
ranti A.F.5s, Webster 1A and Woodroffe pick-ups,
Mazda P.240, L.220, S.G.215, P.M.1H.F., all 3 weeks’
l;;e only; what offers?—Box 7030, ¢/o The W t[relsss
orld. 1

ACCUMULATOR HIRE.

DON’T Buy Dry Batteries, join our service; we lkeep
you continuously supplied with fully charged
C.A.V. high tension accumulators by regular exchanges,
anywhere within 12 miles of Charing Cross, for less
than the cost of unreliable dry batteries; nothmg to
buy—no deposit, payment on each delivery or by
guarterly subscription; if your dry batteries have been
in use for one mouth or more, we definitely guarantee
that aceumulators will give better and more selective
reception; we also give the same service with low
tension accumulators or maintain your own at equally
advantageous terms, .from the smallest purtable iz8
upwards; over 10,000 eatisfied nsers.—Write or 'phone
now to London’s lﬂrgest, most: efficient and eomplete
wiraless accumulator service, for their interesting folder
B2, post fres.—Radio Service (London], Ltd., 105, Tor-
riauo Av.,, Camden Rd, N.W.5 ’'Phone: North 0623
(3 lines). [875%

CHARGERS AND ELIMINATORS.

NHESTER BROS.—All types of maing transformers
and chokes to any specification.—Chester Bros.,
244, Dalston Lane, London, E.8. (9798

ANTALUM and Lionium for A.C. Rectifiers; for
inexpensive chargers; blue prints for H.T. and
T., 1/- each; Lionilum electrodes, 2-3 and 5-8 amps.
—Blackwells Metallurgical Works, Ltd., Garston,
Liverpool. 82
HILTPSON'S Safety High Tension Supply Units for
A.C. and D.C. Mains, 200-250 volts 40-60 cycles,
elso 230 volts 25 cycles.
10/_, Down and Small Monthly Payment Secures
the Finest H.T. Supply Available.
PH]LIPSON'S Safety H.T. Units are Guaranieed for
12 Months Against All Delects.

LL Models Sold on 7 Days’
Complete Satisfaction.
PHJLIPSON’S Safety H.T. Units are the Cheapest

to Install and the Cheapest to Run; £1/17/6 to

Approval to Ensure

RITE . for Our Booklet, *“ Radio Power,”
“gives illustrations and full particulars,
HILIPSON'S Safety lLoud Speaker QOutput Filters
for All Receivers, power valve, or Pentode; a re-
markable output filter at a very low price; £16/6
HILIPSON znd Co., Ltd., Radio Engineers, Astley
Bridge, Bolton. Phone 2038 Bolton, (0318

NOMPLETE Kits of Components for making your
own H.T. eliminator; output 150 volts 30 m.a,
suitable for almost any 3-valve set; kit comprises
transformer, choke, Philips 1801 valve. 7 mfd. con-
denser block, Resistograd, etc., and full instructions;
price, mcludmo royalty, 50/-; state your mainsg volt-
age and frequency when ordermo special transformers
up to 1 kW. output for: all purposes; send us your
enquiries; very keen prices for quantities.—Ellison

Manufacturing Co., Ltd., Dragon Works, Harrogate.
[1138

which
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Why not dance to
Radioc Paris, Toulouse
and Hilversum Music?

With the **Supremus’' Al Electric
2-Valve Receiver it is the simplest
matter. So simple that even a child
can operate it. You should hear it.
Long and short wave stations can
be obtained by the mere operation
-of a switch. This set is equal to any
3-valve battery operated receiver,
London listeners have been specially
catered for and stations can be
parted-easily. There is a 12 months’
guarantee with each set.

PRICE £12:0: 0.

Using a ‘Supremus’ Al
Eilectric 2-Valve Receiver a
Birmingham amateur picked
up 18 stations full speaker
strength at first attempt.

“SUPREMUS"”

2-VALVE ALL ELECTRIC

SUPREMUS SPECIALITIES Ltd,,
118, HIGH ST., ERDINGTON, BIRMINGHAM

Northern Agents: THE CHORLTON METAL
CO., 18, Amber Street, Manchester.

London Agent: P. H. SMEDLEY, 50, Rich-
mond Road, Leytonstone, E.11.

POWER ;-

substantially built, for smoothing circuits
in eliminators dealing with currents

CHOKES

guaranteed

100 to- 300 milliamperes,
inductance 30 henries, d, dfess
8 / 6 post free a
(2
hané REPAIRS
te (4 to any make
NO of L.F. Transformer,
Loudspeaker or Headphones.
All  repairs dispatched within
48 HOURS TWELVE MONTHS' GUARANTEE
with each repair. 4 /=.Post Free. Terms to Trade.
TRANSFORMER REPAIR Co.
Dept. W., :
963, GARRATT LANE, TOOTING, LONDON, 8.W.17.

BAKELITE DRUM DIALS
and Escutcheons 5/6 per set.

Cabinets, Coils, etc., for New

Kilomag 4, Kit Set, etc.

¢« THE BAND PASS 4"’
Set of 5 Screening Boxes, 25/=
Sét of 10 Coils - - 55/=

E. PAROUSSI,

10, Featherstone Bunldmgs, w.C.1.

Ry 'Phone: Chancery 7010, pumroesmmeenstt

Chargers and Eliminators.—Contd.

NIVERSAL RADIO EXCHANGE SERVICES, 15,

Princes St., Hanof’ate, will sell or excﬁange it

for you. 139

AVAGE'S 8pecialise in Wireless Power from the
Mains; reliable apparatus at reasonable prices.

AVAGE'S.—Transformer laminations and Bakelite

bobbins; intending home constructors shouid write

for list.
SAVAGE S.—Reliable smoothmg condensers, 1,500
volt D.C. test, 1 mid.. 2/-; 2 mid, 3/-; 4 mid.,

5/3;-500 velt D.C. test, 1 mid., 1/6; 2 mid., 2/3; q
mid., 3/9.
AVAGE'S.—Super smoothing and output chokes,
many types available; write for list.
AVAGE'S.—Mains translormer for Westinghouse
H.T.4 unit, with additional winding, 4 volta
centre tapped 3 amps, 23/-; transformers for other
Westinghouse units available.

AVAGE'S.—Mains equipment for new Foreign
Listeners Four, transformer N.F.L.4, 33/-:
smoothing  choke, C32G, 20/-; output choke C320,

20/-.
AVAGE'S.—Mains equipment for
Two transformer, P.P.2, 33/-; output choke, L.C.
36P.G., 19/6; smoothing choke, L.C.36G, 18/-.
AVAGE’'S.—Mains transformer B./T.4, .500-0-500
volts, 120 m amps, 7% volts 3 amps., & volts 3
amps, 4 volts 2 amps, 4 volts 1 amp, 4 volts 1
amp., all centre tapped, specially developed for auto-
matic bias; 57/6.
AVAGE'S.—Mains transformers and power chokes
are carefully and - individually constructed from
first class materials, with an exceptionally generous
margin of safety, d
AVAGE'S, 146, Bishgsgate, E.C.2.
'Phone: Bishopsgate 69! {9165
ELIMINATOR A.C. Regentone, output 130 volts
20

£ m.a., unused; 70/-—Write 8ilcock, 47,
Springfield Rd., Thornton Heath. 1152

CABINETS.
ABINETS for All Reguirements.—F.
63, Shaftesbury St., London, N.I. Clerkenwell
7139. [9736
IGBY'S Cabinets.—Table models in solid oak and
mahogany: from 11/6 to 71/-.
IGBY'S Cabinets, fitted with Radion or Resiston
ebonite if reqmred
IGBY’S Cabinets.—Pedestal model,
battery components; irom 56/- to
DIGBY S Cabinets Made to Customers’ Own Designa.

IGBY'S Cabinets.—Write for new  16-page art cnta-

logue.—F. Digby, 9, The Oval, Hackney Rd.,
"Phone : Bishopsgate 6458. [0128
ETC.

COILS, 'TRANSFORMERS.
RANSFORMERS and Chokes for Battery Elimina.

Power Pentoda

London,

W. Radisey,

with separate
£12.

tors.—Chester Bros., 244, Dalston Lane, London,

E.8. {9706
6 0 and 1,000 ohms Decoupling Resistances,
specnﬁed for the largest and most im-
portant '* Wireless World *’ receivers; 1/6 each, post
free.—Groves Brothers, 8t. Mary's Place, Shrews-
bury. {1088

KILO -MAG Four Formers, slotted, ready for winding,
12/6 set; 1930 Everyman Four 8/6 set, post free,
—Groves Bro\hera, St. Mary's Place. Shrewsbu[rly

089

AND-PASS Four, Coils, complete, 80/-; Ideal
Home receiver coils, complete, 43/-: superhet.
adaplor coils and base, 24/- S.G. 8.W. Three, 4 coils,
34/-; 4 additional, 46/ ; Berclif coils from stock
for 'all popular sets; trade supplied.—Simmonds
Bros., Shireland Rd., Smethwick. {9941

AND Pass Coils, complete, 55/-; boxzes, 18/6 set;
all W.W. coils and boxes, including new Forexgn
Listener's sets.—Townhead Radio, Duke St., Roch-
dale. [1146

GRAMOPHONES, PICK-UPS, ETC.

UNIVERSAL RADIO EXCHANGE SERVICES
for the Best Selection of New and Second-hand

‘| Radiogram Components.—Write to 15, Prmces[ Sto
114

Harrogate.

ARGAINS.—About 140 Garrard 11A Double Spiing
Motors, complete with turntable and f ttings, 26/6

each; also 6 Garrard super motors. comylete, 70/- each;
list prices 43/- and 115/- respectively; orders in
strict rotation: cash or c.0.d.—Dyson and Chapypell,
Ltd., Radio Dept., Leeds Rd.,- Huddersfield. {1148

LOUD-SPEAKERS.

AKER'S SELHURST RADIO 36-page Buoklet.

‘*Sound Advice is Yours for the Asking "'; wrile

now for new edition; see displayed advertisement on

page B. {0231

UNIVERSAL RADIO EXCHANGE SERVICES

have that Loud-speaker You Want, or_will dispose

of yours for cash.—Write now to 15,

Harrogate. 1141

£2/2 Loud-speaker, new, comprising Symphony

Radio Unit in -imitation leather cabinet; £1.—

Chaston, Sandringham House, Wilson Rd., Luwest.tlztit:7

3

UARANTEED as New.—Airchrome X _chassis,

34/-; also Marconi Ideal 2.7:1, 12/-; Ferrant{

output tmnsiormer, 25:1, 12/-—Capes, 33, Oakley
Cres., 8.W.3.

Princes St.,

[1148

Advertisements for ' The Wireless World ** arve only accepted from firins we believe to be thoroughly reliable
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BONA FIDE TRADERS’ GUIDE,

Send for our comprehensive Illu‘lstrated Llst.
QUIGK SERVICE. QUICK SERVICE,

THE QUALITY HOUSE.

PERSEUS MFG. CO., LTD. (Dept. W.W.).
BRANSTONE RD., BURTON-~ON-TRENT.

VALVES.

Al\iPLIFIER Valve.—If you require power you can-
not do better than one of these (or malched in
pairs it required). :

PILAMENT Volts 6, plate volts 400 (maximnm),
l grid bias 84 volts (approx.), impedance 800 ohms,

amplification factor 3.8, mutual conductance 4.35
I m.a./volts; price £5/10; see article ‘* The Wireless

World,” 24th July, 1929, then send to North Londou
l Valve Co., Ltd.,

London N.16.

22%, Cazenove Rd., Stoke Newington,
[1143
ULLARD Valves, slightly used,

few P.M.12s;,
{1132

Loud-Speakers.—Contd.
EPQCH Moving Coil Speakers are Masterpieces, de«
signed and produced by master engineers.
EI’OCH Moving Coil Speakers are the Standard by
which other Speakers are Compared:
FPOCH Moving Coil Speakers are in Use in Many
4 Editorial Ofices.
EI’OCH Moving Coil Speakers are in Use in Several
Famous Laboratories.
FI’OCII Moving Coil Speakers are in Use in Many
< Bioadcast 2g Stations.
EPOCH Moving Coil Speakers are in Use by Most
Prominent Musicians,
EPOCH -Moving Coil Speakers Bring Unbounded Joy I
to Thousands upon Thounsands of Homes.
EPOCH Moving Coil - Speakers, the only speakers!
that give cleev, nncoloured reproduction.
EPOCH Moving Coil Speakers do Render Speech |
Perfectly and Music Correctly. {
POCH Moving Coil Speakers Provide the Perfect
- Illusion of the Artist’s Presence.
POCH Moving Coil Speakers Represent the Finest
Intrinsic Vilue Ever Offered.
POCH Moving Coil* Speakers are Guaranteed for
a Year, but last for ever
POCH Moving Cool Speakers ‘Bring the Grand
Concert out of the Most Modest Set.
POCH.—You can hecar a hundred moving coil
speakers, but Epoch is diffcrent.
EPOCH.—H you own the best set, only by Epoch
can you confirm it.

POCH.—Away with the tin can_and cracked banjo
reproduction, and install an Epoch.

POCH.—Away with the drumminess, dreniness, and
huskiness of the average moving coil speakers.

KITS, SCREENS AND
COMPONENTS

We specialise in the above and can give
prompt delivery.
For all W.W. Circuits,

COILS AND COIL FORMERS for :

‘Ultra Short Wave Receivers, '
5-pin and 6-pin, .
Write for details and send requirements.
Carriage paid on all cash orders.
H. & B. RADIO CO., 34, 36, 38, Beak Street,
Regent Street, London, W.E Gerrard 2834.

‘—I{Q&Bo‘I

12/6.—Clayton’s, High St., Hastings.

OSSOR 2v. Pentone, 17/-:; 2v. 8.G., 17/-;
.C. mains), 17/-; 210H.F., 9/-.—Bracey,
Rd., Mitcham. f11

WIRE.

PLEASE Address Letters Bay View Hotel, Jersey,
Clerkenwell office closed until August 16th.—
M. A. Frost, Wire Specialist. 3 {1158

8.G,
(A 8,
Graham 47

COMPONENTS, ETC., FOR SALE.

BELLING-LEE Panel Fittings are designed to give
an expert finish to any home-constructed set;
catalogue post iree.—Belling and Lee, Ltd., Queensway
Works, Ponders End, DMliddlesex. 0018

OMPONENTS Lent on IIire—Details from Alex-
ander Black, Wireless Doctor, 55, Ebury St.,
8.W.1. Sloane 1655. (0329

PARTS Cheap to Clear, everything sale or exchange;

POCH.—The clearest, sharpest, cleanest, reproduc-
tion—a marvel of accuracy and beauty.

EPOC!I Moving Coil Speaker Models irom £2/10
to £30.
POCII Moving Coil Speakers.—Models for every
requirement and taste.

POCH Permanent Magnet Moving Coil Speakers.
—Nine models irom £3/15. f :

POCIH Permanent Magnet Moving Coil Speakers
Require no Mains or Batteries.

Electrically sealed

METAL CABINETS

Complete with Base for 1930 Everyman
Four, New Kilomag Four, and W.W.

Record II1. Jacobean Finish.
TERMS : CASH i
wn orose  Price 57/6.

RIGBY & WOOLFENDEN, Sipermena
MILNROW RD., ROCHDALE.

POCH Permanent Magnet Speakers
Sensitive than most

[ are more
Energised Moving Coil

Speakers.
EPOCH Energised Models are the Finest. ever put
on the Market.

EPOCH Super Cinema Speaker. hag Created the
Biggest Sensation for Many Years.

EPOC}I Super Cinema Model is many times as
Sensitive as the so-called Supers.’

POCH Super Cinema Speakers
Volume from a I-watt Amplifier.
EPOCB; Super Cinema Speakers are nsed on many
100-watt Amplifiers and never “ rattle.” |
Ei’OCH Super Cinema Model is Standard on severpl
Talkie Equipments. i
E.l’()CI{ Super Cinema Mode! is already in use in
over 200 Cinemas.

EPOCH Super Cinema are the only Moving Coil '
Speakers used in Large Theatres, nnaided.

give Enormous

EPOCH Super Cinema Speakers provide alone the:
Upper as well as the Lower Register.

POCH.—Other Moving Coil Speakers require the
help of expouential horns to provids depth.

POCH.—A list of many prominent cinemas using
the Speakers supplied on request,

EPOCH Speakers are not Made of Tin or Aju-
minium Stampings, but are sound, solid, engin-
eering jobs.

EPOCH Heartily Invite Comparison, on all counts,
with any make, regardless of price or claims.

POCH.—Don't accept our quality eclaims without
verification, but don't accept any other maker’s
either,
PO(}’H.-Ordgr one on 7 days' approval, and test
with a switch-over; the only real test.

SEND TO-DAY
FOR OUR FREE

The Finest
High - grade
Speaker in
the World
PERFECT
RECEPTION FOR
MUSIC LOVERS

89, Selburst Rd.,
S. Norwood, 8.E.25.
42, Cherry Orchard

Rd., E. Croydon,

Super Power Moving
Coil Speaker.

stamp list.—Radio, 3, Xlmhall Drive, Mossley Hill,
Inverpaol. {1127

ELEG’.[‘RADIX Transmitting Sets for Morse or Radio
Control of Models, etc., oscill. spark coil, con-
densers, gap, tuning helix, etc., compact, complete and
ready, 12/6; Towuseud buzzer, high note, 3/6; Lucas
Morse tapping key with Tungsten points, 3/6.—Below.

ELECTRADIX Motors, 110 volts D.C., silent, carbon
brusles, perfect working order, for gramophones,
television, or any small power uses; 10/-—Below.

LECTRADIX.—House telephone sets, pair ready for

use, 12/6; 1,000 ohm H.F. chokes, 1/-; earphones,

i}/f; magnetic relays, high class instruments, 12/6.—
elow.

I LECTRADIX.—~Sensitive Lutton microphones, 1/-
- eacl; pedestal microphones,” 15/-; microphone eon-
densers, 3d.; wmijcrophone transformers, 3/6; lin. spark
coils, 6/-; 2in. spark coils, 17/6.—Below.

LECTRADIX.—D.C. motors, all carbon brushes, 14

h.p., 110 volts, 30/-; ditto, 220 volts, 50/-; 6-

and 12-volt ear starter motors, 10/-; Yh.p. Crompton

motors, 220 volts, ring oil bearings, shunt, 65/-; 110y,
motor blower, 14hp. motor, 3in. outlets, 45/-.—RBelow.

LECTRADIX.—D.C. dynamos shunt carbon bLrushes
for charging, 50 volts 4 amps., 35/-; 100v. 3a.,
45/-; 110v. 3 amp., 55/-; 20v. 8 amp., 30/-; 16v. 1la.,
40]5-; 100v. 10a., slow speed, £7/10; 75v. 20a., £8/10,
—Below.

| ]9 LECTRADIX.—High voltage dynamos and
generators, 12-600 volts to 200-2,000 volts,
K.W.; prices from 50/-—Below.

} LECTRADIX.—A.C. and D.C. starters, from 17/6;
shunt regulators, 100 volts to 250 v., 20/-; other
starters and regulators for field rheostats or accumulator
charging resistances, all ianges in stock; 2,300 cohms
slider, 17/6.—Below.
LECTRADIX.—Aerial aids, 50ft., 7-22 copper, 1/5;
50ft. enamel, 1/8; 50ft. smoke proof braided,
1/10; insulators, 1d.; earth spikes, 1/3; vacummn light-

motor
1

LOGGING

MADE EASY

By the POLAR TUNING GRAPH
which enables you to record and
immediately identify any station
by its wavelength.

Send 2}d. stamp to Dept. W,

WINGROVE & ROGERS Lid.
158-9, Strand, London, W.C.2

ning arresteis, 2/6.—Below.

PORTABLE Set Kits, suit case, with mahoganite
panels, 25/-; with parts for 3v. S.G. set, or 5y, set
ready for wiring, 45/-.—Below.

FOR. Complete List of 1,000 Radio Bargain: for all
Puiposes, send addressed envelope to Electradix
Radios, 218, Upper Thames Bt., E.C. 1124

HAVE you any apparatus to dispose of? TUniversal
Radio Exchange Services will either sell it for
cash or make a generous allowance against new or
second-hand apparatus. We have a large stock of
second-hand components in guaranteed condition: let
us know your requirements; lists free. This week's
special bargains: 500-volt test 7 mid. eliminator con-
densers, tapped 4-2-1, at 5/-; L.F. transiormers, 3/-

POCH Moving Coil Speakers may be heard in dur
Demonstration Room Daily.

POCH.—Our demonstration room is in the heart
ot London.
EPOCH.—Its accessibility has been studied for the
convenience of callers.
POCH.—If you cannot call, write for booklet W.8.3,
and approval terms. )

EPOCH. RADIO MANUFACTURING Co., Ltd.,
Farringdon Ay. (near Ludgate and Holborn Cir-
'Phone : Central 1971. [8983

Mention of “ The Wireles

suses}.

illl'lll j "sesese
: OTOR(YCLE

L]

i The Motor Cyiclist’s Newspaper
: EVERY THURSDAY — 3d.

s Publishers: ILIFFE & SONS LTD., Dorset House,
3 Tudor Street, London, E.C.4. WS

:----ll----ﬁ“f’cl-

s World,” when writing to advertisers, will ensure prompt abtention.

‘ssusassenEvRaeERe}

to 12/6; Everyman Four plug-in long and short wave
coils, 17/6; Becol coil formers, have been slotted,
1/- each; R.I. Varley super transformer, 15/-; large
selegtion of main transformers; L.F. chokes, 40 m.a.,
30 henrvies, 6/6; large assortment of modern valves,
A.C. and battery; very large quantity variable con-
densers, 1/- upwards; Ultra §2/- speaker chassis, in
handsome cabinet, 45/-; vast selection of fixed con-
densers, resistances. valve holders, speakers, gramo-
phous motors, hand and electric, radiogram parts,
rectifiers, switches, tuners, coil holders, coils and
other components; send us your enguiries and let us
know what you have to dispose of.—Universal Radio
Exchange Services, 15, Princes St., Harrogate. [1138
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‘Components, Etc., for Sale.—Contd.

'UNGAR Rectifier, 2-3 mmps.,, with unused spare
valve, L.8.5A, unused, 6 volt Star m/o speaker;
callers only, aiter 5 p.n.—Trundle, 18, Harborne Rd.,
Edgbaston. {1122

H.'I‘. Accumulator Charger, 230v. A.C., £1; P.M.22,
12/6; wanted, Lotus remcte control (mains).—
329, Valley’ Rd., Nottingham. (1117

ADIO HOUSE, HUDDERSFIELD, issues the Reli-
ability Wireless Guide, which will be sent post
free upon request by Messrs. J. H. Taylor and Co.,
15, Macaulay St., Huddersfield. {7823

ART Exchange.—See our advertisement under Re-
ceivers for Sale.—Scientific Development Co., 57,
Guildhall St., Preston. [0228

IR Force 2-valye Transmitters, Mark II, contains
transformer, choke, high voltage condensers,
ammeter, multi cables, and many “other useful parts.
made by G.E.C., new and unused, complete in carry-
ing case, 10/-, carriage extra; Fultograph relay
panels, contain moving coil meter 0-5 m.a., sensitive
relay, 6-1 transformer, Q.M.B. switeh, etc., in oak
case, 6/6, post iree; complete picture receiver, £2/5.
—Modern Radio, 37, Lisle St.,, W.C.2. 11155

WCALL House* and Office Telephone, the latest

and best private telephone known, ringing and
speaking both ways, easier to fix than an electric bzll
circuit, works for many months on any small dry or
wet battery of about 3 volts, efficient working dis-
tance up to 200 yards, guaranteed for 2  gears;
28/- per set, inclusive 25 yards silk flexible con-
necting cord; delivery from stock by return post.—
Fredk. Adolph, Electrical Engineer, 27, Fitzroy St.
London, W.1. {1157

MISCELLANEOUS.

COTT SESSIONS and Co.. Great Britain's Radio
doctors, officially approved as ‘wireless repairers
by Radio Society ot Great Britain and Wireless League;
old sets of every type repaired, rebuilt, modernised;
send set for immediate guotation.
SCOTT SESSIONS and Co.—New sets constructed
. with your or our components, guaranteed finest
workmanship; we specialise in * The Wireless World "'
circuits; remember, we have satisfied customers
throughout the British Isles and in three Continents;
if you so desire, we will design and construct high
grade apparatus to suit your especial circumstances for
quality, range and selectivity.—Tel. : Tudor 5326. Mus.
well Hill, London, N.10. [0262

ALEXA NDER BLACK,

HE Original Wireless Doctor, will call (London
and Home Counties) and cure your set.
ONSULTATIONS by Appointment without Obliga-
tion; sets installed, maintained and brought up
to date; componernts and McMichael portable sets on
hire; purity reproduction specialisis.
'55. Ebury St., Victoria, S.W.1. Sloane 1655.
e [0277

EASY Payments.—We supply, by easy payments,
components, accessories, and sets, any make; 107
down, balance spread over 11 months.—Send list of
requirements to London Radio Supply Co.,, 11, Oat
Lane, London, E.C.2. (0337

PATENT AGENTS.

ATENTS and Trade Marks, British and foreign.—
Gee and Co. (H. T. P. Gee, Member R.S.G.B. and
AMIR.E.), 51-52, Chancery Lane, London, W.C.2.
‘Phone : Holborn 1525. {0001

REPAIRS.

COTT SESSIONS and Co., Great Britain's radio
doctors; read advertisement under Miscellaneous
column. (0263

HE BARNES RADIO SERVICE—Repairs, re-
building, demonstrations, radio gramophones and
scratch filters; reproduction specialists; any distance.
—53, High St., Barnes, 5.W.13. Prospect 5633. [9705

GUARANTEED Repairs by Experts.—Loud-speakers,
headphones, cone units, pick-ups, any type, re-
wound, remagnetised, and adjusted post free 4/-; trans-
formers, from 4/-.—Howell, 91, Morley Hill, Enfield,
Middlesex. [9555

AGENCIES.

RADIO.Jpare time technical inspectors required in
every town U.K. to service sets on commission
basis. (Replies to previous advertisement under con-
slderation.)—-Write qualifications, credentials, present
occupation, to Service, Box 7023, c/o The Wireless
World. [1134

EXCHANGE.

OSRAM 2158.G.. D.E.P.215, A.F.4, Gecophone L.F.
transformer, for Mazda 2158.G., Ferranti 7/1,
or Igranic 7/1; bargain.—22, Giliach Rd., Penygraig,

NEUTRALISIKG
CONDENSER

3/6

— AR
se‘ There is an im-

‘c pressive finish and neatness

o about J.B. Condensers which

give an atmosphere to aset. They

are always “‘in tone ’ with the Receiver as

well as “in tune.” Behind their excellent

appearance lies skilful designing and un-

erring manufacturing—in fact, all the
qualities of a good job.

The J.B. Midget Condenser is another popular
example of J.B. Precisi lied let:

with neat pointer knob.

Advt. of Jackson Bros., 72 St. Thomas' St., London, S.E.1

Rhondda. i [1151 T Telephons: Hop 1857
A3 Advertisements for “* The Wireless World * are oniy accepted from firmms we

WANTED.

UNIVERSAL RADIO EXCHANGE SERVICES
Want your Surplus Apparatus in Exechange for .
Cash or Other Apparatus, new or second-hand; write
pow for particulars of our original scheme for a
Better Exchange and Sale Service: all that sound
material you have doing nothing can be turned into
cash or exchanged for other components.—Our ad-

dress : 15, Princes St., Harrogate. {1142
V ANTED, H.T. eliminator, A.C., 230v, 60 m.n.—
Simpson, Sylvania, Ladderedge, Leek. [1121

OMPONENTS Wanted for Mullard Orgola Senior
‘(9xcept valves), as specified, must be in perfect
condition.—Box 7007, c¢/o The Wireless World. [1130

ADIOQ Ideazs or Patents, manufacture, sell, royalty
‘basis; send details or specification with terms.—
Box 7032, c/o The Wircless World. {1156

SITUATIONS VACANT.

“HRELESS Operating; fees payable alter appoint-
ment; amateu- Morse classes.—Manager, Wireless
School, 21, Manor Gardens, London. N.7. [9378

ADY Canavsser, experienced, 25:30, salary and cowm-
| mission, some knowledge of wireless an advantuge,
educated, good appearance; West London suburb.—¥V.

rite
HBox 6994, c/o The Wireless World. (1118

ECORDING Engineer for Sound Filins, some micro-
phone and amplifier experience, used to control
and balance music.—Write, stating age, experience und
salary required, to Box 6995, c/o T'he Wireless W{Erldl.g
11
BIB,MINGHA_M Gramophone Malkers Require Lrae-
tical Engineer for proposed Radio-Grumophone
Department.
UST Have Up-to-date Experience in Designing
Circuits and Production of Sets.
‘VRITE, giving full qualifications and where last
employed, together with wages required, to Box
6997, c/o The Wireless World. (1123

Al’PLICATION is Required from Real Live Sales-
men with Experience, some technical knowledge
essential, to manage retail branches of- oldest wireless
dealers, ages 25-35.—Reply by letter, enclosing copies
of references of all previous positions and ealary Ie-

quired.—Box 7005, ¢/o The Wireless World. (1131

'WANTED. mechanic-salesman, gramophone, wire
less and electrical; state age, experience and
salary required.—Box 7033, c/o0 The Wircless World.

[1153

EPRESENTATIVES (Wireless) Wanted for Lon-
don Territory, only men with first class connec-
tions need apply; give fullest details of experience,
age and salary required.—Box 7029, c/o The Wireless
World. {1150

BOOKS, INSTRUCTION; ETC.

STEP by 8tep Wireless.—A complete course of in-

& struction for wireless engineers; send 1/- for

first 4 weeks.—Clifford Pressland, A.M.LLE.E.,, Hamp-
0

ton-on-Thames. [0195
FREE: Inventor’s Guide on Pafents.—T. A. A., 253,
(\V), Gray’s Inn Rd., London, W.C.1 {6373

o TELEVISION To-day and To-morrow,” the com-

plete ‘authorised book' on_transmission and re-
ception (Baird Experimental). By S. A. Moseley and
H. Barton Chapple. Fully illustrated. 7/6 net, from

a bookseller, or Pitman's, Parker St., Kingsway,
w.C.2 (1144

AUCTION SALES.

By Order of the Semior Official Receiver in Companies
Liquidation. In the Matter of Recordaphones, Ltd., in
Liquidation.

SALE ROOMS:
623, ALDERSGATE ST., LONDON, E.C.1
THE VALUABLE STOCK OF
135 RECORDAPHONES COMPLETL WITH SHAV-
ING AND HEARING MACHINES, 100 Recorders,
Shaving and Hearing Machines, Stock of Spare Parts
and Accessories, 500 Cylinder Records, 60 Mahogauy
and other Cabinets, “%esteli!: tIlﬂlectnc Microphone, Gap
athe.

WELL-MADE OYFICE FURNITURE,
12 maghogany Roll-Top, Pedestal and other Writing
Tables, Lounge, Llbow and Standard Chairs, 5 Type-
writers (Royal and _Underwood), Universal Postal
Franking Machine, Roneodex, All-metal Cupboards,
Filing Cabinets, Nests of Drawers, 6 Axminster Carpets,
5 and other effecte.

FRANK G. BOWEN, LTD.,

will sell by Auction at their Sale Rooms as above, on
THURSDAY, AUGUST 14th, 1930, at 2 o’clock.

On View day prior. and morning of sale. Catalogues
may be had of the Senior Official Receiver in Companies
Liquidation, 33, Carey St., W.C.2, and of the Auction
eers, as above.

believe to be thoroughly reliable.
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A posted to-day will
bring you by re-
) turn particulars
of how you can
operate an

All-Electric
. Receiver
from a

supply

D ® ‘ by using
the

& to A. C,.

ROTARY
TRANSFORMER

Write for Panmphiet 596(1.

Can be supplied to run from any voltage
12-250 V.D.C. 40 watt model £13; 85

M-L MAGNETO

SYND. LTD. watt model £19.
Radio Dept, Recommended and used by Philips Radio,
COVENTRY. Marconiphone, Burndept, Kolster-

Teleplone: 5001, Brandes, M.P,A., etc., etc.

. INTERFERENCE
fyouftita

PAILLARD

eLectRIC INDUCTION motor

No brushes or commutator to cause interference. No belt.
The motor runs smoothly and silently, without variation in
the revolution speed even with largely fluctuating mains
current. 12" velvet-covered turntable, automaiic brake and
cut-out. For 100-130 and 200-250 v. AC. 7% x5} x5§".

£4/17 /6 (withoit Unit Plate, £4/10/0).
Super Pickup and Arm, £2/2/6,
Portable Gramophone Cabinet fitted

with Paillard Motor, Super Pickup
and volume control, £8/15/0 complete.

APOLLO GRAMOPHONE CO., LTD.,
4-5, Bunhill Row, LONDON, E.C.1.

>N

selected titles. A complete list will be sent on request.

T OXOXTX

By Post 15/g.

“The Thermionic Valve and Its Development in Radio-Tele~
graphy and Telephony”: by Sir AuBROSE Freming, M.A.,
D.Sc., F.RS. {1924). Price 15/- net. By Post, 15/9.

“Thermionic Tubes in Radio-Telegraphy and Telephony” : by
Joux Scorr-Taceart, F.Inst.P., A.M.LE.E. (1924). Price 15/- net.

The BEST BOOKS on WIRELESS

The range of books published from the offices of ** The Wireless World "

] ) ] “Calculation and Measurement of Inductance and Capacity ”;
covers every conceivable phase of wireless. Below are given a few VoA

V. H. Norrace, B.Sc. (1924). Price 7/6 net. By Post 8/-.

““ Wireless

*“Alternating Current Work": by A. Store, AM.LE.E. (1919).
Price 3/6 net. By Post 3/9.

Obtainable from ail booksellers or direct from the publishers :
ILIFFE & SONS LTD. Dqrset House, Tudor Street, London, E.C.4.

Telegraphy‘and Telephony”: by H. M. Dowskrr,
M.LE.E. (19223). Price 9/- net. By Post 9/6.

>CBCSH> O &

><e>

<

woaw.rx

~
i

L
Mention of * The Wireless World,”” e writing to adverlisers, will ensure prompt atiention.
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USE YOUR A.C. MAINS :
AND A WESTINGHOUSE RECTIFIER

TO GET THE BEST OUT OF
YOUR SET IN THE EASIEST WAY

IWESTINGHOUS
METAL RECTIFIERS

have a higher efficiency than
any other form of rectifier.

Most of the leading manu-
facturers are incorporating
the Westinghouse Metal
Rectifier in their sets and
eliminators.

They have nothing to wear
out—no fragile filaments—
no chemical action—and there-

There are units for all
purposes — high tension,
low tension, battery charg-

Type A3
D.C. Output 9v. 1 amp.

fore do not require periodical 23/6 ing, grid bias, etc.
replacement.
The Westinghouse Brake & Saxby Signal Send a 2d. stamp for our 32-page Booklet ¢ The
Co. Ltd., All Metal Way, 1930,”’ which gives circuits and
82, York Road, King’s Cross, London, N.1. fu¥ details.

Eﬂm for the

Serious Amateur

Apparatus bearing the name PARMEKO is
practically laboratory apparatus. Exceptionally
well designed and made from the best materials.

The PARMEKOQO range is exceptionally wide,
embracing Transformers and Chokes for all circuits
featured in the technical

hstmw/aw/

Model 506, Pin ‘Jack Voltmeter

complete with high range

standard testing cables.
Price £2 . 10 . 0

To obtain the very best results from
your receiver, you must be quite sure

ﬁ . l{ { that the Higsh Tension, Low Tension
specilication—as or a and Grid Bias Voltages are regulated
correctly.

press, yet we specialise in

apparatus to your own

quotation When you For exact measurements of these

variable voltages be sure you use a

need apparatus  you Weston Pin Jack Voltmeter.

cannot buy from stock. It is sold by all Radio Dealers as the
finest instrument for accuracy and
reliability.
Write for price list of Wireless Mains Apparatus. W E S T O N
PARTRIDGE & MEE Ltd.,
74, NEW OXFORD STREET, * 26, DOVER STREET, ELECTRICAL INSTRUMENT
CO., LTD.,

LLONDON, W.1. LEICESTER.
e s easeT e ey oG SR ER T

d L
Advertisements for *“ The Wireless World ™ are %nly accepted from firms we believe to be thoroughly reliable.

15, Great Saffron Hill, London, E.C.1
A2
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TWO IMPORTANT
MULLARD RECTIFIERS

A small full wave rectifier with an output up to
30 mA. at 250 volts.

This is usually adequate for most iwo or three
valve receivers.

Filament Voltage - - - - - 4.0 volts
Filament Current = - o o . 0.6 Amp.
Max. Anode Voitage (R.M.S.) o 2 - 250-250 volss
Max. Rectifier Qutput - 3 S - - 30 mA.

PRICE 15/-

A high voltage half wave fype, giving an outpul
up to 60 mA. at 500 volts. Suitable for use in

conjunction with larger types of receiving sets

Filament Voltage - - - - - 4.0 volts
Filament Current - - - - - 1.0 Amp.
Max. Anode Voltage (RM.S.) - - - 500 volts
Max. Rectifier Qutput - - - - 60 mA.

PRICE 17/6

Mullard Master Rectifier Valves
for A.C. Sets and H.T. Units

Advt. The Mullard Wiveless Service Co., Ltd., Mullavd Howuse, Chaving Cvoss Road, London, W.C.2. i

Printed for the Publishers, ILirre & Sons Lrp., Derset House, 'J‘#ﬂdor’Street, London, E.C.4, by The Cornwall Press Ltd., Paris Garden, Slamford Street, London, S.E.1.
| ® Colonial and Forejgn Agents:
UxiteEp 8rarns—The Internatiopal News Co., 131, Varick Street, New Yoik. kraxcE—W. H. 8mith & 8on, 248, Rue Rivoli, Paris; Hachetie et Cie, Rue Réaumur, Paris.
Brrorun—W. H. Smith & Son, 78, Marche aux Herles, Brussels. INpia—A. H. Wheeler & Co., Bombay, Allahabad and Calcutta. 8ovrn Arrica—Cential News Agency, 11
ADSTRALIA—Gordon & Gotch, Ltd., Melkourne (Victoria), Sydney (N.8.W.), Brisbane (Queenctland), Adelaide (8.A.), Perth (W.A.), and Launceston (Tasmania).
Caxapa—The American News Co., Ltd., Toronto, Winnipeg, Vancouvery Montreal, Ottawa, 8t. John, Halifax, Hamilton; Gordon & Gotch, Lid., Torento: Imperial News Co.,
Toronto, Montreal, Winnipeg, Vancouver, Victoria. “Ni'w ZearaNnn—Gordon & Gotch, Ltd., Wellington, Auckland, Christchurch and Dunedin.
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Mullard)| || AL-ELECTRIC RADIO

Write for Free Booklet on ** All-Electric Radio' and details

THE 'MASTER A VALVE of Easy Payments ta E. K. Cole, Ltd., Dept. W., " Ekco

Works, Southend-on-Sea.

DEPENDBII_ITY

45 e

{!

Licensed

Stocked by all good dealers and the under
best value in a Condenser, of this desi g
& T esign Reg.

No. 723271 ¥

e e e e ue .. 916
WILKINS & WRIGHT LTD,
“ Utility > Works,
Hoighead Road, BIRMINGHAM, °

SN
Adwt. of Telegraph Oondenser Qo., Ltd.. Wale« Far.

No. 572. Vol. XXVIL. No. 7. ' G o L e

for transmission in the United Kingdom.
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RECTIFYING

Reliable and efficient H.T.
supply assured . . . output
easily varied and smoothed
.. . long hfe and high
efficiency . . . in fact PHILIPS
Rectifying valves. There is a
Philips valve suitable for every
all-electric receiver H.T. Unut,
transmitter, amplifier; and
wherever D.C. is required from
A.C. There are over 50 types
for special purposes.

Type 1821 (illustrated) is a new
full wave rectifier with a max.
anode voltage of 250 and an
output of 60 m/A.  The
flament takes a current of one
amp. at 4 volts. Price 17/6.

PHILIPS

RECTIFYING VALVES

Made by the manufacturers of the famous Philips Argenta electric lamps,
commercial and industrial filtings, all-electric radio recetvers, and neoh signs.

PHILIPS LAMPS LTD., PHILIPS HOUSE, 145, CHARING CRO$S,ROAD,
LONDON, W.C.2. [ -

R.V.6.

B.C

posted to-day will bring you
by return particulars of how
you can operate an

.C

All-Electric Receiver ffom a

D-C

supply main, by using the

D.C.
OTARY
TRANSFORMER

Can be supplied to run from any voltage
12-250 V.D.C. 40 Watt model £13; 85 Watt
model £19. Recommended and used by
Philips Radio, Marconiphone, Burndept,
Kolster-Brandes, M.P.A., etc., etc.

THE - M-L.- MAGNETO SYND. LTD,
Radio Dept.,, COVENTRY.
Telephone: 5001

-
W 11/t for Pamphiet 59/1
i which gives full details.

Godbolds.

Mention of “* The Wireless World,” -when wriling to advertisers, will ensure prompt attention.

P
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The .
EVERYTHING (&, &.C.) ELECTRICAL

war‘mtcr

) . - 4 e Sold by all
Wireless Dealers

MADE ENTIRELY IN ENGLAND.
REDUCED PRICES

The following types.of OSRAM VALVES are REDUCED IN PRICE
as shown, the reductions becoming operative immediately.

OLD NEW OLD NEW
IR PRICES PRICES S . PRICES PRICES

Osram H.L. 210 Osram P, 2
. H.210 . P.240 | |
. L.210 . P.425 | 15 X3/6
. H.L. 410 . P. 625

., H.410 |16 8@ . P.625A |

99 Lo 10
2] Hoio 610 Osram S' 215

> / -
1 H. 610 » S. 410 22’6 zo,

. L.610 - S.610 |

| h Osram P.T. 240) ,6
. LA
Ostam P. 215 . P.T.425; 25. 2R

, P.410 !12’6 106 ~ %7
. P.610 | . PT.625} 30- 276

Prices apply only in Great Britain and Northern Ireland

Adut. of The General Electric Co., Ltd., Magner ;{gu}e, Kingsway, London, W.C.2.
A Advertisements for * The Wireless World ** are only accepted from firms we believe to be thoroughly reliable.
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AILLIWATT s/

HIRE PURCHASE

J Price: »
A.CMgéelD.C. £25
DUBILIER CONDENSER CO. (1925) LTD.
Ducon Works, Victoria Road, N. Acton, London, W.3.

FROM THIS SET

Here is a reasonably priced all-
from-the-mains receiver which
@ will deliver ‘64 watts of audio
frequency energy to the loud
spéaker—more than enough for
average domesticc purposes.
Quality of reproduction s
remarkably fine and will do
justice to any Reproducer.
The Dubilier all-electric set is
economical to run, too, main-
tenance costing only a few pence
monthly.

It is -just the set for your non-
technical friends.

If unobtainable from your dealer, write direct
to us. giving his name and address.

GENEROUS

TERMS

DUBILIER

ALL -ELECTRIC RADIO

HYD!

CONDENSERS

A high safety
factor, .an ac-
curate rating, a
long life, a
moderateprice.
If that is your specification for a
power condenser specify Hydra.
Hydra completely fills your each
and every requirement,

LOUIS HOLZMAN,

LTD.,
37, Newman Street, W.1.

Telephone: Museum 2641 _

Hear the new

R N.K. FARRAND

INDUCTOR
| LOUD  SPEAKER

Moving Coil
quality without G 0 .
its ;drawbacks. £3 Y l & 0

This remarkable loud speaker not

only equals the mowving coil but im-

i Proves on its sensmveuess clarity and beauty of tone. Cheaper to buy.

Simple to operate. No batteries. Large quantities supplied without
delay. Full details free on request.

The Latest Eliminators

and all-mains units specially made for portables and
built-in sets from £2:10:0 to £6:0:0

FOR YOUR HOLIDAY

The New Columbia Cadet Portable Gramophone, exceptionally small,
automatic stop, wonderful tone,

Only 57/6' Various colours.

Complete range of all H.M.V. and Columbia gramophones and records. Portable
wireless of every description.

Ready fo take away
Charged accumulators and H.T. batteries to ht all portables carried in stock.

WILL DAY LTP-

19 LISLE ST., LEICESTER SQ., W.C.2

'Phone : Regent og21-22.

Mention of ** The Wireless World,"._wkign writing to advertisers, will ensure prompt attention. A2
. .
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“Results Twice As
Good.” |

 The “I should like to say how pleased I am with
LEWCOS SUPER your Super Coil, as with my S-valve set I am
COIL. gething twice as good results as with some

others of a different make which I have used.”

The above testimonial can be seen on request.

Superior to any other make, the Super Coil illustrated above is

one of the greatest of Lewcos achievements.

The following are a few of its advantages:—

1. It fits the standard 6-pin base.

2. The Aerial Coil can be used as a Grid Coil'followed by one or more H.F. Stages alternately
as a Reinartz Aerial Coil with Plug-on reaction winding.

3. The H.F. Transformer with Plug-on primary winding can be used with 3 Electrode Valves
alternately with Screened Grid Valves.

4. Range of Primary Coils gives wide choice regarding selectivity and-amplification.
Full particulars will be sent on reguest.

THE LONDON ELECTRIC <« % % ). LARGE STOCKS OF
WIRE - COMPANY AND 4 / ) ALL LEWCOS PRODUCTS
SMITHS LIMITED, 2

CHURCH RD., LEYTON, Regd. - CARRIED AT‘ALL
LONDON, E.10 BRANCHES.

Unrivalled for all .
WIRELESS & ELECTRICAL Purposes.

@ Write to Magnet Dept.
for Latest Booklet,
J ]

DARWINS LIMITED, Fitzwilliam Works, SHEFFIELD,

[ ondon Office: 8o, Bishopsgate, E.C.2.

-ASUPPLIE.D- IN SIX FINISHES

Semi-Polished Black Semi-Polished Mahogany
Highly Polished Black Highly Polished Mahogany
Matt Cube Surface.

Obtainable from most wireless dealers.
Advertisement of H. B. Potter & Co., Ltd., Station Buildings, ROCHDALE.

The N & K INDUCTOR

“DICTIONARY

i w
: . :
LOUD SPEAKER I of WIRELESS 7
“The performance is remarkable for the g T E C H N I C A L T E R M S 'g_"
(et unusual output in the bass . s 2 1026 &
Patent The general effect is perhaps the closest A (1926) : &
| approximation to that ot the moving coil & Compiled by S, O, Pearson, B.Sc. &
that has yet been- achioved with a il ) L ; 0 4 &)
i moving iron armature.” & Issued in conjunction with “THE WIRELESS WORLD. i
j —Wircless World Test Report, July 30th. M THIS volume contains concise definitions of terms and g
£ s. d. Al expressions commonly used in wireless telephony and z
(et RS ) F R e e T L ORI o T
iR Rbihina . 08k 16 8030 K unfamiliac words in their feading, Well illustrated ki
¥ ahogany 2 - 5
¥ On Artistic Sound Sﬁeﬁn,Oak g 18 __g H and cross-referenced. g
ahogany g

fall good dealers. lllusirated cat Price 2/- net. By post 2/2.
ye.:fgct /rcoe a: lre(fzzzc;l. A gt ated lrcgl s g From kadi_ng booksellers or- direct from 3
Loud Speaker A. BRODERSEN, < JILIFFE & SONS LTD., i
- 11, Nosthampton 51., Goswéll Rd., London, E.C.L. "Phone: Clerigenag e 7286. gle.w.q8 Dorset House, Tudor Street, London, E.C.4, 4

Mention of ** The Wireless World,” when writing to advertisers, will ensure prompt attention. A4
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E VARLEY BI-DUPLEX
I WIRE-WINDING invented
over a quarter of a century
ago and used in all our ANODE
RESISTANGES, TAPPED
RESISTANCES and VARI-
ABLE RESISTANCES, is
almost a classical achievement
in Radio. No other method of
winding can compare with it
for performance.

VARLEY ANODE RESIST-
ANCES, which are accurate to
within five per cent., are sup-
plied in a universal holder—an
original Varley feature enabling
the resistance to be mounted
either vertically or horizontally.

Write for Sections B and G of
the Varley Catalogize which
gives details of the 16 models in
the Varley range of ANODE
RESISTANCES, varying from
5,000 to 500,000 chms.

Prices from4/6 to 17/6

N A L DT ST PRk A K G
S e YL

e P e 4

Advertisement of Oliver Pell Conirol Lid., ngsway House, 103, ngsway,
London, W.C.2. Telephone : Holborn 5303.

ramophone

and qives i
{ music

perlec

PRICE

276

COMPLETE

You have no idea how good gramophone
reproduction can be until you have heard it
reproduced with the aid of a B.T.H. pick-up.
Its brilliant performance will be a revelation.
You can get a B.T.H. pick-up complete with
tone arm for 45/- or supplied with four

TH E adaptors thus enabling it to be fitted to the

. tone arm of any gramophone.
Let its fine performance give you the
pleasure of perfect reproduction.

PICK-UP

and ADAPTORS

THE EDISON SWAN ELECTRIC CO.,LTD.
Radio Division,
la Newman Street, Oxford Street, W.1
Showrooms in all the Principal Towns

EDISWAN ..

a Advertisements for ** The Wireless World * are only accepted from firms we believe to be thoroughly reliable.
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a simple 2-valve amplifier and a good speaker, will give you the )

7 finest possible reproduction with full volume. ", é
% The average output from the Marconiphone Pick-up is 1} volts g é
) R.M.S.—over 2 volts peak. To load a super power valve such //%
% 4, as Marconi PX4 or P625A, which operate with 30—36 volts /%
'//,/ iy grid bias,.it is only necessary to interpose one stage giving a ; v, %, ’//Z
g'z gain of fifteen to twenty. All you need is a resistance-capacity ///,//4,,,,/0//// ///é

1 ",
7

coupled MH4 (for A.C. Mains) or HL61o (six volts) and you have
sthen enough volume for dancing to, if you wish %

If you are a 2-volt user, have an Hz10 similarly coupled to one
or two Marconi Pz valves, according to the power required, and
you will be astonished at the results. s

For quality the Marconiphone Pick-up stands alone—a moment’s Y,
hearing will convince you. The characteristic is level from z50 ’/////
to 4,500 cycles, with a rise below 250 compensating for the I 7 5"
recording loss of low frequencies and a shatp drop at ‘5,000

which reduces the proportion of scratch without impairing the

brilliancy of the upper register..
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OUR TECHNICAL INFORMATION
SERVICE.

" YOR some considerable time past we have been
F concerned over the ever-intreasing popularity of
The Wireless World Information Service. When

we say “‘ concerned,”” we do not wish to imply anxiety
for ourselves, because there could, perhaps, be ro surer
indication of the appreciation of the reader for the paper
than the continual increase in the number of enquiries
. We receive on technical matters. Our concern is that
the fullest service which our Information Department

is able to give should be available to our regular readers, -

for whom alone the service is conducted, but the con-
ditions under which it is carried out at present do not
ensure that the service is exclusively theirs. ‘We find
that a great deal of our time is taken up in replying
to questions from non-readers or from those who merely
take a single copy of the paper in order to obtain the
coupon which unti] the introduction’ of .the present
scheme has entitled them to a free repl‘}‘/.
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Our aim, therefore, has been to devise some means
of ensuring that the full energies of our Information
Department are rétained for our regular readers and
are not diverted to those who have not the same call
upon our assistance. We have decided, therefore, that
from now on the service of our Information Department
can be available only to regular readers.

Defining the Regular Reader.

We define a regular reader as one who takes the
paper regularly week by week. Therefore, we must
stipulate that, to qualify as a regular reader, the reader
must either be a direct subscriber at the regular sub-
scription rates for a period of not less than six months,
when he will receive copies regularly by post, or, if he
prefers, he can obtain his copies through his local news-
agent and thereby avoid the payment of the extra
amount for postage. Under the latter arrangement the
reader. will be required to complete a registration form
obtainable on application to the publishers, and pay to
his newsagent, in advance, for copies over a period not
less than six months. - When The Wireless World re-
ceives such a subscription or completed registration form,
the form will be returned to the reader with a registered
number inserted. This number must be quoted with
name and address in all future correspondence with our
Information. Department. Those readers who already
subscribe direct will be given a registered number and
advised accordingly. Unless this number is quoted,
questions can no longer be dealt with through the
information service. - The rules of the information
service, setting forth the nature of the questions which
will be answered and other details, ‘are to be found each
week inserted on the page devoted to published replies
to readers’ queries. These published replies are a selec-
tion from amongst those which ate considered to be of
general interest. .

No Extra Cost to the Reader.

It will be seen that, to obtain the full advantage
of the information. service, the regular reader is in-
volved in no extra cost in becoming a registered reader
and obtaining the:free services of The Wireless. World
technical Information Department so that we are still
able to retain our ideal of a ‘technical service which
is ‘‘free.’”’ :

We therefore ask all readers who in future  wish
to avail themselves of the services of The Wireless World
Information Department to make application for a regis-
tration form to the Publishers of The Wireless World,
and from the date of the present issue the new arrange-
ment begins to operate.

.



A Batteryless
One=valve Loud Speaker
Receiver with Ganged
Band=pass Filter.

By
W. 1. G. PAGE,. B.Sc.

T was not very long ago that it required at least three
valves to hear the local station at reasonable strength.
Then came the pentode, which made the same result

possible with. two valves, and to-day, with the added
assistance of more powerful transmissions, it is quite

feasible to dispense with all but one valve. Progress in’

the design of indirectly heated A.C. valves and the
development of a new form of detection have certainly
been an indispensable factor in rendering this possible.
The underlying principles of :
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this journal,® the common capacity can be worked out
from a formula, such that the resonance curve can be
made to have almost, a square top to fit the transmitted
carrier wave, together with its full quota of sidebands.
Actually the corners become upswept to produce two
peaks, the distancé apart .of which should be about
10 k.c. if sidebands, and, therefore, high notesand over-
tones so necessary for clarity in speech and music are to
be retained in their correct proportion.

That the capacity-coupled

the single-valve loud speaker
set having an indirectly
heated pentode as power
grid detector were given in
last week’s issue, and it re-
mains to describe the con-
struction of a receiver as
already outlined.

The first important con-
sideration is a tuning scheme
which- will give the neces-
sary selectivity and good
quality, taking into account
the heavy load that the A.C.
pentode imposes upon its
grid circuit. A ganged capa-

SPECIFICATION.

The set, which is extremely simple fo construct, is
designed for local station reception, and embodies ar’
indirectly heated pentode as power grid detector.

Ganged Band-pass Filter with capacity coupling, Peak
separation of 10 k.c. arranged at the middle of the medium
broadcast band.” High selectivily with refention of side-
bande. One-dial tuning.

Power Output 350 to 400 milliwatts.

All A.C. Operation. No applied grid bias needed.

Reaction controlled by differential condenser.

Wave Range 200-630 melres.

Eliminator as separate unit. As infervalve couplings are
absent, molorboaling, hum and instability are entirely

prevented with the minimum of smoothing equipment. -

band-pass filter is suscep-
tible to fairly simple mathe-
matical treatment commends
its use in favour of other
two-circuit tuner arrange-
ments. If properly designed
the selectivity can be kept
constant  throughout the
waveband, and so numerous
are the advantages—not the
least of which ‘is one-dial
turiing—that most of the
elaborate sets in America
incorporate sach filters, and
there is evidence that we
shall see quite a number of

city-coupled band-pass filter, as used in the ‘‘ Band-pass
Four’’ receiver, immediately suggested itself, and the
resulting high selectivity and good quality soon showed
that this choice was justified. The filter consists of two
coils L, and L, separated by a vertical earthed screen.
Their axes are at right angles, the only coupling between

them being the common condenser C,; in fact,-if the

latter .be short-circuited, no signal should be heard.
When the common coupling condenser C, is made
large, the voltage across it is small and the coupling
becomes loose, and vice versa. The looser the coupling
the less evident becomes the ‘‘ double-hump’’ in the
tuning curve referred to later. As already explained in

Yy

rer

them at Olympia’ this autumn. The price paid for the
good qualities so far outlined is not great; the signal
strength will not fall below 70 per cent. of the maximum
attainable with two similar coils arranged to give signal
strength at the éxpense of all the other essential factors.
As there is no intervalve tuning to fill in the depression
between the two peaks, it is advisable not to make the
filter coils of too ‘‘low-loss’’ design, otherwise the
peaks will be over-pronounced and the value of the filter
nullified. It is an inherent property of such a tuning

1 «Capacity Coupled Filters.”” By A, L. M. Sowerby, April
2nd and 9th, 1930. .
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scheme that the peaks, if correctly spaced at the middle
of the waveband, will tend to coalesce at the shorter
wavelengths, and sidébands will be cut unless the coils
have sufficient H.F. resistance. ~The two inductances
must be matched as nearly as possible, and the average
dynamic resistance of each tuned circuit should not
exceed about 120,000 ohms.. Calculation shows that the
largest coil in the circumstances should be just a shade
over 2in. effective diameter, such as could be wound ‘on
a six-ribbed 21in. (owverall) ebonite former. The two
coils used jn the recerver which are wound to the formulz
of S. Butterworth for minimum H.F. resistance, have
the specifications shown in Table I.

Wireless
- World
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resistance, are obtained extremely easily from The Wire-
less World *‘ Radio Data Charts ’’; these tables are almost
indispensable for the scientific design of tuning circuits.
The peak separation when using a filter of two 225 pH
coils, as specified above, is given by the formula :
Lo T R
w?C,? ot
2nL
Somewhere below 300 metres the peaks merge together,
but the sidebands are safeguarded by the increased H.F.
resistance at ‘this wavelength. = Those who habitually
listen to a station on about 250 metres would be advised
to use a coupling condenser of 0.006 mfd., giving a peak

Peak séparation (cycles) =

Y

RS
(7 imA
A.C. MAINS[[ Jeccoc: ooq
| :
o W ek gt i Rail A B 19
B 8
240V,
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Fig. 1.—The circuit diagram. C; and C,, ganged 0.0005 mfd. log. law variable condensers;

Cj, trimming condenser 1.5 ta 50 yuF;

Cy, 0.0002 mfd. differential condenser’; C;, 0.0001 mfd.; C; and Cg, 2 mfd. 700 volt D.C. test; C;, 0.001 mfd.; C; and C;;, 4 mfd.
700 volt D.C. test; C,, 0.01 mfd. R;, 0.5 meg.; R,, 15,000 ohms; L,, centre-tapped L.F. choke, 35 henrys inductance with 40 mA.

D.C. resistance 410 ohms ; L;, L.F. choke, 22 henrys inductance at 45 mA.; D.C. resistance 430 ohms.

The mains transformer

has 3 centre-tapped secondary windings; 4 volt, 1.0 amp.; 4 volt, 1.0 amp.; 250 volt 4 250 volt. Details of the coils L;, Lo and Ly
are given in the text.

The reaction coil L, is wound in the same direction s
the inductance L,. The coil data giving inductance,
waveband covered, and ‘‘shape’ for optimum H.T.

TABLE 1.

Dia. of 6-ribbed ebonite former
Effective dia. .. .. 2
No. of turns (wound touching)
‘Wire =8 as X A
Winding length. .
Inductance g o 1 4
Waveband covered with 50 to 500 puF.

tuning capacity
Average dynamic resistance .. 4l
Aerial tappings, L, .. o oo

Common coupling capacity C,, “o
Peak separation of filter at 250 metres
2 2 350 EH
2 3 475 33
Reaction winding spaced 0.3in. from
low-potential end of L, .. oo

2}in. overall.
2.05in.

80.

No. 26 D.C.C.
2.2in.

225 pH.

200 to 630 metres.

120,000 ohms (approx.).
14, 18, 22 26, 30 and 35
turns from earthed end.

0.01 mfd.
Zero.
11.9 ke.
17.5 ke.

12 turns No. 34 D.S.C.
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separation of 10 k.c. according to the above formula at
this wavelength. On the other hand, for receiving 5GB
only, C,, could be made 0.02 mfd. For general alterna-
tive programme ‘work the capacity value used, namely
0.01 mfd., is a good compromise. ‘

If a 0-50 or o-roo milliammeter is available for con-
nection in the positive H.T. lead, the ‘“ double-hump ’’
funing can clearly be seen as a double- kick down-
wards of the needle as a station above 300 metres is
tuned through resonance. The London Regional
Station, at whose wavelength the present filter provides
a peak separation of about 12 k.c., causes the two peaks
to be completed within approximately one degree on
the 0°-100° scale of the tuning dial; this is roughly cor-
rect sincé the whole tuning scale embraces about 1,000
k.c., one degree representing 10 k.c. if the condensers
had been of the S.L.F. type. The deviation from this
is only small when log. law condensers are used.
When reaction is pressed too far, one peak becomes
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much higher than the other. With the aid of a meter
it is easy to apply reaction correctly to tune accurately
to the slightly increased reading half-way between the
two "peaks..

When ganging the two variable condensers C, and C,,
first adjust the trimming condenser C; to minimum,
loosen the screws on one side of the universal joint,
bring the two rotors approximately in line, and tune in
a station of low wavelength. By tuning in a longer-
wave station, using the trimmer and reganging on

That the set is simple to construct’ is evident from this plan view.
The centre terminal is for the H.T + connection from the elimi-
nator. The H.T. negative lead is joined to the earth terminal.

the lower wavelength, ‘it will be found that the ganging
holds over the complete waveband. The small trouble

incurred is amply repaid with high selectivity and good

signal strength. -

A description of a set with a specialised detector woull
hardly be complete without an examination of the valve
characteristic under working rectifying conditions,
especially as excellent quality of reproduction is claimed.
In Fig. 2 is given a dynamic curve for the preparation
of which the writer is indebted to Mr. E. Y. Robinson,
of the Mazda Valve Laboratories. The prgl;)‘lgms in-
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volved are complex, and little help can be derived from
the ordinary anode current/anode volts curves so valu-
able for power output and distortion calculation with
a valve performing the single function of amplifying.
An intermediate step must be taken, assuming a resist-
ance-coupling in the output stage, and from the detec-
tion characteristics so obtained, a transformer or choke
coupling curve can be deduced. :

This somewhat roundabout method is rendered neces-
sary by the various depths of modulation which have to
be considered. The final curve (omitting the inter-
mediate stage) is given in the figure for a loud speaker
impedance of 8,000 ohms when 200 volts are applied to
the anode. The characteristic refers to the detection of
a five-volt (R.M.S.) carrier-wave which will swing to
a maximum of ten volts (R.M.S.) when the modulation
1s 100 per cent.

Calculation of Input, Output and Distortion.

If the degree of curvature be analysed it will be found
that the second harmonic distortion does not exceed 4.5
per cent., which is unobjectionable. For a six-volt car-
rier-wave the second harmonic distortion is 10 per cent.,
which is clearly inadmissible, thus establishing that the
largest input that can be accepted by an A.C./Pen as
power-grid detector without distortion is a wave of 5
volts R.M.S. modulated 100 per cent. The measured
power output for the safe input conditions just discussed
is 760 milliwatts, but as an' average modulation of” 70
per cent. is more likely to occur in practice, the mean
output will not exceed 400 milliwatts:

These figures do not conflict seriously with the input
and output constants prophesied in last week’s issue
from a consideration of the properties of a three-electrode
valve only, and before an examination had been made
of the curve reproduced herewith. It may thus fairly
be stated that the loud. speaker volume from *‘The
Regional One,” when the grid of the valve is fully
loaded from a local transmission, will be quite equal to
that developed by the P.240 type of valve when giving
of its best.

The construction of the
receiver should present no
difficulty whatsoever, for,
excepting the disposition
of the band-pass filter com-
ponents, the general layout
need not follow any special
plan, since in a one-valve
set intervalve couplings do
not exist! Each o0.0005
mfd. member of the ganged
condenser is of the single-
hole-fixing type, and relies

o

A

/

Bs)

28

w
1

0
N

(L

ANODE CURRENT CHANGE (mA)
2y

1 12|
APPLIED GRID VOLTS (R.M.S.

Fig. 2.—Dynamic detection
characteristic of the Mazda
A.C./Pen valve. The curve

on a vertical panel for sup-
port. A small rectangular
piece of }in. plywood is,
therefore, screwed to the
vertical metal scréen and
to the baseboard to hold
the secondary condenser.

Care must be taken to

agrrange a clearance

is for the maximum signal
carrier voltage (R.M.S.) of
5 which when modulated to
1009, will swing to 10 volts
(R.M.S.). The curvature
distortion does not exceed
4.5% second harmo nic
which is negligible. The
depression of mean anode
current should not he
greater than 15 mA. when a
loud signal is tuned in. The
undistorted output is nearly
: 400 milliwatts.
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RECEIVER.

2 Ebonrite coil formers, 6-ribbed, 2}in. dia. overall, 3Lin. long (Becol)-

1 Ganged coridenser, 2 members of 0.0005 mfd. log law, N.S.F-
No.335 (George Becker, Ltd., 39, Grafton Streel, London,W.1).

1 Gang coupler, N.S.F. No. 344 (George Becker, Lid., 39, Grafton
Street, London, W.1).

1 Slow-motion dial, Type R-204A (Ormond).

1 Neutralising condenser, 1.5 to 50 puF. (Type R-165, Orinond).

1 Fixed condenser, mica, 0.01 mfd. (Type B.775/1, Dubilier).

1 Fixed condenser, 0.0001 mfd. with grid leak clips (No. 620,
Dubilier).

1 Fixed condenser, 0.001 mfd. (Type No. 620, Dubilier).

1 Differential condenser, 0.0002 mfd. (Magnum).

1 Grid leak, vacuum type, 0.5 meg. (Ediswan).

1 Velve holder, 5-pin (Lotus).

.1 Resistance and holder, 15,000 ohms (Varley).

1 High-frequency choke, Binocular (“ Junior,” MeMichael).

1 Low-frequency Pentode choke, centre-tapped (““ Pentomite,” R.I.).

LIST OF PARTS.

2 Fixed condensers, 2 mfds., 700 voll D.C. test { Loewe).

5 Terminals, aerial, earth, H.T.-+, L.S., L.S. (Belling-Lee).
Terminal strip, 10 X 13 x Fin.

Plywood panel, baseboard, wire, screen, screws, elc.

ELIMINATOR.
1 Screening box, G} X 6} % Gin. (Magnum).
2 Fixed condensers, 4 mfds., 700 voll D.C. fest (Loewe).
1 Low-frequency choke (“° Hypercore,” R.1.).
1 Mains lransformer ; stale mains voliage and frequency when -
ordering (Type No. 27, Rich & Bundy). ‘ :
1 Valve holder, 4-pin (W.B.).
Flex and lamp adaplor, efc. :
Valve required for receiver, Maxda AC[/Pen,; for eliminafor, :
Philips rectifier, No. 1821.

Approximate cost of receiver (without valve), £4.
Approximate cost of eliminator (without valve), £3.

In the ““ List of Parts  included in the descriptions of THE WIRELESS WORLD receivers: are detailed the components

actually used by the designer and illustrated in the photographs of the instrument. Where the designer considers it

necessary that particular components should be used in preference to others, these components are mentioned in the article

itself. 1In all other cases the constructor can use his discretion as to the choice of components, provided they are of equal

quality to'those listed, and that he takes into consideration-in the dimensions and layout of the set any variations in
the size of alternative components he may use. i

%
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Dimensions and drilling data of the panel and terminal strip.
A = 7(16in. dia.; B = 5/16in. dia.; C = 5/32in. dia.; D = 1/8in.
dia. and countersunk for No. 4 wood screws.

between the common rotor spindle and the screen, for
should these two come into contact with one another the
coupling condenser C, would be short-circuited. The
differential reaction condenser C, is wired so that feed-
back is increased by a clockwise rotation. Should the
set not oscillate when this condenser is set at maximum,
the reaction winding L, can easily be slipped. along the
former towards the tuning inductance L., ; however, to
prevent alteration of tuning capacity with' change of
reaction setting, the reaction winding must be kept as
far away from L, as possible.

The eliminator, which is housed in a standard
H.F. screening box measuring 6%in. x 61in. % 6in., has
been made a separate unit, as it is felt that the reader
would not want to tie up this equipment P one-valve

A IT

set. Furthermore, if he has A.C. mains it is likely that

he already possesses such simple rectifying and smooth-

ing components. The extremely small space occupied
by the eliminator is due to the use of the new type of
high-permeability choke, which is little larger than a
matchbox aud yet has an inductance of over 20 henrys
when carrying 45 mA. D.C. It should be mentioned
here that the ‘‘Pentomite’’—a slight modification of
the same type of choke—is tused in the anode cir-

The separaté eliminator unit lioused in a small screening box
The very minimum of equipment is required for smoothing.
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cuit of the A.C./Pen and considerably assists in the
economy of space.

The smoothing condenser-C, which follows the smooth-
ing choke L, must not be less than 4 mfd., otherwise
slight hum will be heard. The condensers C;, C,, C, and
C,, must have been tested at 700 volts D.C., and there-
fore have a working pressure of about 300 volts. The
new inexpensive Philips 1821 rectifying valve has been
incorporated because ‘with the maximum 250 volts
R.M.S. applied to each of its anodes it will develop the
necessary 260 volts unsmoothed D.C. across a 4 mid.
condenser (C,,) when the load is 45 mA.

The extremely compact design of the eliminator may
suggest its use with sets other than ‘“ The Regional One."’
The mains transformer, without increase in overall
dimensions, can be supplied by the makers with a 4-volt
3.0 amp. winding so that a well-decoupled’ three-valve
A.C. receiver could be fed satisfactorily from the unit.

Operation.

Having completed the construction of the receiver,
which should only take a few hours, it remains to give
a few notes on operation. Connect the aerial crocodile
clip to, say, the tapping at the 18th turn from the earthed
end of the aerial coil, tune in the local station, and rotate

SCREEN

g Le

] 2 3 4 5 7 8 9 10 n 12
| {4 3 %

(IR (LS e ] O [l ] e Tl 1 e
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INCHES

General wiring plan. The smoothing condenser Cy, is held _vertically above C, by a small metal strap, The dimensions of the
vertical screen are the same as those of the panel.

As the smoothing choke L; has a D.C. resistance of
about 430 ohms, the voltage dropped is nearly 20, leav-
ing about 240 volts across C,. A further drop of 30 volts
is caused by the pentode output choke and the H.F.
choke giving 210 volts actually applied to the anode of
the detector. The eliminator components are screwed
to a wooden baseboard which can- be easily lifted out.
of the metal box. The earth terminal on the side of ‘the
latter, which is also the H.T. negative connection, is
joined to the earth terminal on the receiver, while the
H.T. + lead from the junction of C, and L, is taken to
the middle terminal on the terminal strip.

Construction.

~ The heater leads from the set are taken through a hole
in the. eliminator box to two' terminals, which in turn
are joined to the ends of one of the 4-volt 1.0 amp. wind-
ings of the mains transformer. As a precaution all metal
cases are earthed. The terminals of the primary of the
mains transformer are prevented from making accidental
contact with the metal container by the insertion of a
strip of empire tape, and heavy-duty rubber tubing is
used to avoid chafing of the H.T. positive and twisted
heater leads where they pass through‘the scregn‘igg box.’

the reaction condenser clockwise until the signal strength
is slightly increased, but not so far as to cause self-
oscillation. This will have the effect of neutralising the
negative reaction due to the inter-electrode capacity ot
the A.C./Pen and will not adversely affect quality.
If a milliammeter is employed in the position indicated
in Fig. 1 a decided double kick (downwards) should be
seen at resonance when tuning in stations with a wave-
length greater than about 300 metres. With the London
Regional transmission, for instance, the double hump
should be completed within one degree on the 0°-100°
scale of the slow-motion tuning dial. The depression of
the current in the milliammeter should never exceed
15 mA. (see Fig. 2) at the tune point. A trial should
be made with each aerial tapping to get the best com-
promise between signal strength and smooth reaction
control. The trimming condenser will require slight
adjustment for each change in aerial coupling.

The useful range of this receiver when an efficient out-
side aerial is employed can be stated to be about thirty
miles from the more powerful transmitting stations.

This. set and eliminator arve available for inspection by readers
at the offices of this journal, 116, Fleet Street, London, E.C.4.
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Measuring the

Flux=Density—

HE writer was surprised to hear recently,
reliable authority, that there had been an argu-
ment between two well-known firms concerned

with moving-coil loud speaker magnets. as to the actual
flux-density obtained in a certain type of magnet. It
appears that the argument was eventually settled by
a single magnet being tested by each of the firms in
question and then by-the National Physical Laboratory,
whose figures agreed closely with those of one of the
firms.

The usual methods of determining the flux-density
depend upon the quantity of elestricity passed through
a ballistic galvanometer when a test coil, connected
to the galvanometer, cuts the magnetic field. If the
coil is caused to cut across the magnetic tield quickly
in a direction at right-angles to the field, the de-
flection of the ballistic galvanometer will be pro-
portional to the total flux
cut, and this can be deter-
mined from the known
characteristics of the coil
and galvanometer.

-The flux-density can
then be determined from

on

—With the Aid of
Simple Apparatus.’

. LEDWARD.

50 mA., wili serve. The accumulator may be 2 or 4 volts,
and the variable resistance about 0 to 30 ohms. Asregards
the scales, the cheap type sold by photographic dealers
are quite suitable, but gramme weights are desirablé.
A single 5- ur 10-gramme weight is all that is required
if the o to 0.5 ammeter is available. If a 0 to 50-milli-
ammeter is to be used a smaller weight, say 1 or 2
grammes, will be required.

The method depends upon the fundamental principle
of the moving-coil speaker itself, namely, that if a
current passes through a wire placed in a magnetic
field the wire will tend to move in.a direction at right-
angles to the field. The force acting on the wire depends
upon the strength of the current, the length of the wire
and the field strength (i.e., flux-density).

If, therefore, we wind a coil of a known number of
turns and determine the pull exerted when this coil is
placed in the gap, and
a given current passed
through it, we can calculate
the flux-density in the gap.

The formula is:—

He g810F
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the dimensions of the gap.
1f care is not taken errors
may- creep in due to the
-stray flux external to the
gap if the test coil is al-
lowed to cut this flux,
and the most-reliable re-
‘sults appear to be obtained
by cutting a portion of the
flux only in the gap proper.

However, few amateurs
are provided with a suit-
able ballistic galvanometer,

5 TURNS OF 4435WG

TEST con | ENAMELLED WIRE.

I
where H=field strength
{flux - density)

in lines per
square centi-
0-30 oyms metre_
F=torce 1 n
grammes.
I=current in
arnperes.

=length of wire in
centimetres.

and the purpose of this
article is to describe a
simple and reliable means
of ‘making a test without the aid of such an instrument.

The method requires only instruments of the type
which most amateurs possess, namely, an ammeter, a
variable resistance, an accumulator and a pair of scales.

‘The ammeter should preferably read o to o. 5 amp.,
though a lower reading instrument, say, nefyless than o to
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=ndt, where d=
MAGNET UNDER TEST diameter of
Fig. 1.—The nr;'angement of apparatus for the measuremen CO]] and b=
* of flux-density. number of

turns.

The apparatus should be set up as shown in the
diagram Fig. 1. A suitable coil for most tests com-
prises 5 turns of 44 s.w.g. enamelled wire wound close
together on a suitable former. The coil former may be of
the type used for the actual speaker, but will require
means for suspending it from the scales, as shown.
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Testing Loud-Speaker Magnets.—

The 44 s.w.g. wire should be brought out at connect-
ing leads in two-lengths of about gin., as these will
need to be as flexible as possible.

One of the scale pans must be removed and the test
coil suspended in its place. The test coil should be a
trifle heavier than the other scale pan and afterwards
balanced carefully, before switching on the current,
by placing pieces of wire or anything available in the
scale pan.

Taking a Measurement.

This balancing should be done with everything in
position and the connecting leads anchored to a suitable
point. The height of the magnet should be adjusted
to allow the coil to be at the middle of the gap when
the system is in equilibrium.

All being ready, a weight (say 1o grammes) is placed
in the scale pan, the current is switched on and adjusted
by means of the variable resistance until a balance is
obtained. The flux-density is then calculated from the
formula already given, all the necessary figures being
available.

Tests made in this way on five magnets gave the
following results: —

TABLE 1.
Magnet Gap Gap Centre-pole | Flux-density
No. Width. Length. Diam. Lines per
8¢. cm.

mm mm. mm, .
1 2.0 11.0 38.0 7,340
2 1.5 12.7 47.5 6,750
3 1.5 6.4 39.0 5,860
4 2.0 9.5 50.0 4,825
5 2.0 9.5 50.0 5,510

The complete figures for Test No. 1 aré as follows ' —
diameter of coil, 4.15 cm.
No. of turns, 5.
Length of wire I=4.157 x:5=65.2 cm.
Current- I, 0.205 amp.
Force F, 10 grammes.

From which : —

Flux-density H= Qi1

0.205 x 65.2
=7,340 lines per sq. cm.

The magnet in this test was taken from a well-known
commercial speaker. It had an energised field and
consumed 5:4 watts at 6 volts. This was the nominal
rating, and by way of experiment further tests were
made at 2, 4, 8, and 10 volts. The figures are given
in the form of a curve in Fig. 2, which indicates clearly
that little would be gained by increasing the voltage
beyond 10, though there is a substantial gain by the
increase from 6 to 10.

As the power consumed at 10 volts is only 15 watts
and the magnet is a very substantial one there is' no
likelihood of overheating.

Magnet No. 2 was from a set of parts sold to amateur
constructors. This also had an energised ﬁeld,;bu_t was
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smaller and lighter than No. 1. Though it consumed
20 watts (at 230 volfs) and the gap was smaller, the
flux-density was less. This clearly indicates that energy
consumption alone is no guide as to field-strength.
The other three (Nos. 3, 4, ahd 5) were permanent
magnets.

Impromptu and Laboratory Methods Agree.

It is interesting to note that in the case of No. 5
the flux-density was measured by the manufacturers

of the magnet, Messrs. Darwins, Ltd., before despatch,

by a ballistic galvanometer method, and their figure
agreed exactly with the one obtained by the above

12‘000

10000 e

§000 — /

€000 %
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Fig. 2.—Curve showing the increase in flux-density by raising
the field voltage. .

method. In comparing magnets, the dimensions of the
gap and diameter of the centre pole should, of course,
be taken into-consideration. .

From the above formula it is clear that if we increase
the diameter of the coil or the length of the gap (the
latter enabling more turns to be used), the force for a
given current and flux-density will’ be increased due
to the greater length of wire. For direct current this
force is directly proportional to the length of wire under
consideration.

In considering the response to musical frequencies,
however, we must, of course, remember that the larger
coil would have a greater weight (tending to reduce
the response at the higher frequencies) and a somewhat
higher resistance. = A compromise therefore becomes
necessary.

It is beyond the scope of the present article to go
further into the question of the best dimensions for the
coil, but the latter- remarks are given as a hint in
comparing different magnets.

A 14
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Activities of the
Marconiphone

Training School
at Dagenham.

before
buying a rather complicated piece of apparatus—

HE average cautious citizen- hesitates

such as a wireless receiver—unless he himself
understands it and feels competent to right any faults
that may develop, or else is confident that someone is
available to do this for him efficiently and at reason-
able cost.

Naturally, every manufacturer worthy of any con-
sideration has some sort of service scheme in operation
at his works,” but the ordinary customer who avails
himself of it is, of necessity, faced with a fairly heavy
bill for transport, and, more serious still, by the need
for packing a somewhat fragile receiver with its acces-
sories. Factory service, in its way, is well enough,
but it should be supplemented by the efforts of some-
one “‘on the spot’’; clearly, the fit and proper person
to do minor repairs and adjustments is the local dealer.

One might reasonably

professional. Be this as it may, there is admittedly
room for improvement, and we are justified in looking
forward to a happier state of affairs now that many
manufacturers' have realised fully that the ultimate
satisfaction of their customers is vital to the foundation
of a stable business. A .
Prominent among these far-sighted makers of broad-
cast receivers is the Marconiphone Company, who have
just inaugurated a scheme which offers free technical
training to dealers (or their assistants) who handle the
company’s products.  Under existing arrangements

there are three distinct courses of instruction.
‘“A.”’ Standard short full-time coursé of one week
at the Marconiphone Works at Dagenham,

Essex.

‘“B.”” Comprehensive course occupying three weeks

(full time), also at Dagenham.
“C.”” Evening course of

expect that the average
reader of this journal,
who has sufficient technical
knowledge to help himself,
would display but a luke-
warm. interest in this
question of wireless ser-
vice. = Actually the con-
trary is the case, and a
deluge of letters expressing
views on the subject have
been received since atten-
tion was first directed to
the subject.

Perhaps some of our
readers’ laments are pro-

sixteen sessions,
taking place during

two evenings per
weelk at the Mar-
coniphone Head-
quarters in London.

We are primarily con-
cerned here with Courses
A and B, as, by the
courtesy of the company,
a representative of .. The
Wireless World was re-
cently given an " oppor-
tunity to wander at will
through the Dagenham
School and to see exactly
how instruction

voked by the fact that they was im-
are growing weary of re- parted and what progress
ceiving a succession of was being made by
S O S calls to act as students.

amateur and unofficial re- The students themselves
pairers . to friends and deserve a word, if only

acquaintances, in the ab-
sence of a competent local

A 15

Theory is linked with practice at every stage. The principles
of H."_&)z}_xtery eliminators are being explained.

because we generally re-
gard those engaged in the
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Radio Servieing. : ‘ :

pairiful process ‘ of assimilating’ knowledge with some
sympathy—which in. this' case would seem to be mis-
placed. They range from middle-aged. proprietors of
well-established businesses to assistants still in their
teens ; there are no restrictions as to age or-even as
to sex.” A cheerful atmosphere of keenness pervades
the place, and must go a long way towards instilling
confidence "in those who feel diffidence in beginning
their schooldays over again.

The first day of Course A is devoted to study of the
fundamental principles of radio, including sound repro-
duction. Even at this early stage the students are
introduced to the theoretical circuit diagram, and to
the conventiopal symbols used in .drawing it.  The
functions of individual components are explained and
practical methods of testing

Wireless
- World
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It was. interesting to stroll around the test benches

-and to see how quickly some of the more difficult faults
“were traced. A large proportion of ‘‘dud’’ valves and

batteries are “distributed, so nothing can be taken for
granted, and the wily student, particularly if he is
fairly well advanced; does not even ‘‘go through the
movements’’ of trying vainly to obtain signals before
checking circuits and accessories for continpity and
insulation.

Simple apparatus is advocated for use in the location
of troubles, and a great deal of work is done with the
help of ’phones’ and dry batteries. Voltmeters .. and
milliammeters are used whefe necessary.

Students seem to take a pride in clearing their allotted
quotas of faults without assistance, but, as they work
in quite small groups, an instructor is always at

them are discussed. The
tedium of this rather terri-
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fying day’s work is relieved
by a tour round the adjoin-
ing factory.

On the following day the

e

first subject to be treated is
that of wvalves, including
practical applications and
testing, which is followed by
an explanation of the
principles of typical receiver
circuits,

After this groundwork
has been covered the
student passes on to actual
Marconiphone receivers, be-
ginning with the Type 39, a
comparatively simple three-
valve H.F.-det.-L.F. set.

He listens to a lecture on
this imodel, during the
course of which he has an
opportunity of examining its component parts and also
of seeing receivers in various stages of assembly. From
the lecture room he goes straight to the benches for
practical work on this type of set, and is faced with
the task of tracing faults that have been deliberately
introduced.  This is the keynote of the system of
instruction ; no time is wasted in allowing the students
to apply their newly acquired knowledge.

Faults, and How to Find Them.

When the writer tip-tced into the lecture room the
subject under treatment was the Type 55 Portable, a
five-valve self-contained set on fairly conventional lines.
The lecturer. was dealing with its {wo-stage aperiodic
H.F. amplifier, explaining the functions of H.F. chokes,
coupling  condensers, and leaks, and then ‘going on to
possible faults, their effects, location and cure. Indi-
vidual grid and" plate citcuits were traced out; it was
shown that the coupling condenser was common to
both, and that this fact should be taken into account
when making systematic tests. It was reassuting to
see that haphazard or purely mechanical rule-of-thumb

methods were not recommended. vor

Problems of fault inding; a preliminary demonstration.

hand to prompt them with suggestions as to procedure.
The syllabus of the three weeks’ course is rather more
extended in every direction but is on similar lines,
although it embraces extra. subjects, such as elementary
electricity and magnetism. The evening classes, mainly
intended for dealers in the London area, are arranged
to cover the same ground as Course A.

Superior people may scoff at the idea of gaining
sufficient knowledge for ‘‘servicing’’ domestic broad-
cast receivers in one week, three weeks, or even in three
months, but they would modify their views after visit-
ing the Marconiphone School and seeing the successful
work done by its students. It would be idle to suggest
that everything connected with the subject can “be
learnt in the limited time available, but, at the worst,
those who have been through the courses can fairly
claim to be specialists with regard to several types of
sets. In addition, they have acquired the foundations
on which -a deeper knowledge of radio technique can
be built by studying text-books and technical journals.
The success of the training scheme cannot be questioned,
and all who have the interests of broadcasting at heart
will congratulate those responsible for its inception.
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Events of the Week in Brief Review.

IDEAS FOR WIRELESS POSTERS.

Original poster designs for wireless
sets “and . loud speakers are among the
items displayed at the Royal Society of
Arts Exhibition, now being held in con-
nection with the 1930 Competition of In-
dustrial Designs. The exhibition, which
is- being held at the Imperial Institute
{East entrance), South Kensington, Lon-
don, S.W., will remain open daily from
10 am. to 5 p.m. until August 3lst.
Admission is free.

0000
PRIZES FOR ITALIAN RADIO
MANUFACTURERS.
To stimulate the home radio industry

the Italian Government 'is imstituting an’

annual competition among manufacturers
for the production’ of the most suitable
sets for public.use. The winner of each
competition will be awarded a one-year
contract for'the supply of 1,000 three-
valve sets and 400. smaller instruments
each month. These are to be made avail-
able to the public on the instalment plan.
o000
B.B.C.'S INCOME TAX.

The Sword of Damocles hangs over the

head :of the B.B:C. in the shape of an

enquiry regarding-  the . corporation’s
liability to mcome tax. In a written
answer in the House of Commons Mr.

Pethick-Lawrence, Financial Secretary to
the Treasury, has stated that the matter
is at present sud judice.
A 0000
TRANSPORTABLE BROADCASTING
STATION.

What -locality will -be chosen for the
new Radio-Branly broadcasting station
in France is a question which has been
agitating the minds of many Irench lis-
teners, according to our Paris corre-
spondent. Early reports that the station
would be situated in the Eure Depart-
ment are contradicted by an apparently
authoritative announcement that Radio-
Branly will flourish either on a motor
car or a yacht. The station will be owned
by the well-known perfumer, M. Francois
Coty.

o000
GLOBE-TROTTING

PORTABLE.

How the obstacles to the use of a port-
able set in a ship’s steel cabin were over-
come, with striking results, are related in
a letter received by Messrs. Whittingham
Smith and Co. from a user of one of

WITH A

their Portadyne S.G.4 receivers in a
voyage from Australia to England.

The screening effect of the cabin
necessitated ‘the use of an aerial. This

was of the ‘L’ pattern with a span of
16ft., a down lead of 21ft., and a hori-
zontal lead-in of 8ft.

At Brisbane the Melbourne station, 700
miles distant, was heard at nearly full
loud speaker strength without the use of
reaction. In the Australian Bight
signals could stil be heard from Sydney,
1,440 miles- away, and Perth had not
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entirely faded out when the ship was 800
miles away in the Indian Ocean. These
resulls were achieved after sunset. In
the Mediterranean the set picked up Rome
at good strength at a distance of 1,100
miles, and at Marseilles good reception
was obtained from Daventry, 5XX. The
British programmes were received com-
fortably all day in_tgle Bay of Biscay.
o] [ee]

NO PRIZES OFFERED.

Last week a Clerkenwell reader received
from a customer the following order,
written on a piece of scrap paper :—
50,000 dome wire round resilence.”

Whit does it mean?
> oooo

HOW THEY LISTEN.
Licénsed listeners in Denmavk at the
end of _June numbered 374,445, In
Sweden the total was 461,616. Switzer-
“Tand has nearly 92,000 licences in force.
0000

NEW MARCONI AIRCRAFT SET.

A new. type of recéiver employing a
screened grid H.F. amplifying valve s
“incorporated in the Marcon: Aircraft set,
Type AD6m, which the Afi’ Ministry has
now approved for use. The transmitter
is of 150 watts power and can be used for
either telegraphy or telephony.

The new model meets’ the requirements
of the Washington Convention with
regard to. covering the wavelengths
allotted to aircraft, the transmitter and
receiver” being ‘adjustable to any wave-
length between the.approximate limits of
550-1,650 metres on machines having a
normal electrical capacity. The wusual
transmitting - wavelength of 900 metres

and alternative wavelengths of 870 or 930
metres, or any two other wavelengths
differing by approximately 3-per cent., can
be selected at will by means of a remote

control unit.
0o0oo0O0

RADIO SHOW IN BUCHAREST. ,
Rumania’s Second .International Radio
Exhibition will be held in Bucharest from
September 7th to 28th next.

o000
R.C.A. SECURES KAROLUS CELL
'PATENT.

Patent rights in'the U.S.A. in respect
of the Karolus light cell have been
assigned to the Radio Corporation of
America, according to- a Washington
report. Dr. E. F. W. Alexanderson
regards the Karolus valve as the latest
advance in television, since it is able to
produce clear figures on a screen six feet
square. The Karolus device displaces
the neon tube as the light source, making
it possible to project the received light
impulses at the rate of 40,000 per second.

o000
GERMAN APPARATUS IN BELGIUM.

German trade supremacy in the cheaper
grades. of wireless apparatus on sale in
Belgium is referred to in a report for 1929
issued by the. Commercial Secretary to the
British- Embassy, Brussels. Components
of British manufacture have very little
sale at present, and: it is stated that no
British receiver quite meets the needs.of
the Continental buyer. On the other
hand, . cheap German sets are abundant,
together with inexpensive loud speakers.

‘High-grade loud speakers of British make

are in fair demand.

TELEARCHICS IN THE NAVY. A wireless-controlled motor boat which created a
stir at Portsmouth during Navy Week. This photograph will recall to many readers

the ‘exploits of *¢The Wireless World'’ radio.ship ¢ Telearch I,”
issue of October 27th, 1926.

[ %
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TWO NEW AMPLION
LOUD SPEAKERS.

T'ype 4-£.8.~—Known as. the Amplion
Two-guinea Cone, this model displaces
the older type A.C.4 Junior Cabinet
Cone. It is of compact dimeusions {134
x123 x 6%in.) -and simple design, and is

Amplion Two Guinea Cone, Type A.C.8,

available in standard oak finish. In
spite of its small size the reproduction
in the bass and lower middle register
is excellent. . Actually the highest output
is between 300 and 400 cycles, but there
is - little diminution’ up- to 1,500, after
which''the response continues at a lower
level up to 4,000 cycles, and then falls
away rapidly up to 6,000 cycles. The
unit has the following impedance values

at ~various frequencies under working
conditions :—
Frequency. Impedance (ohms).
50 1,260
100 2,500
200 2,430
400 3,820.
800 7,270
1,600 12,100
3,200 22,300
6,400 18,460

The sensitivity is above the average,
and the A.C.8 is admirably suited for use
in conjunction with simple two- or three-
valve sets with, say, a 2-volt power or
super-power valve in the last stage.

Type A.B.41 Senior Balanced Armature
Cabinet Speaker.—Of similar construc-
tion to the type A.B.6 Standard Balanced
drmature speaker, the unit in this model
is designed to handle still higher power.
The unit is adjustable, and during the
course of the tests handled 1,150 milli-
watts at 100 cycles without overloading.
This power was the highest measurable
with the instrunents available, but the
indications were that considerably more
power could be used if necessary.

Terminals are provided to give two
vanges of impedance as follows :—

Wireless
- World
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New Apparatus

Reviewed.
Impedance (ohms).

Frequency. Low. “*High.
50 547 2,260
100 926 3,490
200 1,430 5,430
400 2,560 9,200
800 4,180 15,700
1,600 7,000 29,500
3,200 12,100 52,900

6,400 10,700 =5

The reproduction in the bass is excel-
lent, and at 50 and 100 cycles is com-
parable to that of a moving coil. The
output increases still further as the fre-
quency is raised to 200 cycles, and then
falls to the 100-cycle level at 500, and
maiuntains this up to 1,500 cycles. At the
latter frequency there is an appreciable

Amplion Senior balanced armature
cabinet loud speaker, Type A.B.41.

drop, but the output continues at the new
level without further diminution up to
6,000 cycles. The general effect is to
give a low-pitched quality to speech, but
the ‘reproduction of music is satisfactory.

The cabinet: is of similar design to that
used in the: “Lion’ range of loud
speakers, and the price of the complete
instrument is £5 15s. in oak and £6 6s.

in mahogany,
) cooo

LISSEN “ HYPERNIK”
TRANSFORMER.
The core of this transformer is con-
structed from a new nickel-iron alloy, a
‘featwﬂg:pf which is.a high. permeability,

AUGUST 13th, 1930.

and as a consequence it has been possible
to effect an all-round reduction in the size
of the compouent. Its dimensions are

2in. X 24in. x23in. In spite of its diminu-
tive size, it has a ratio of 4 : 1, and shows
a comparatively high primary inductance
when passing’small values of D.C.

e s

Lissen * Hypernik '’ L.F. transformer
with nickel-iron alloy core.

The inductance is affected considerably’
Ly the value of the steady D.C. flowing
in the primary, and for best. results it
would be advisable to keep this as small
as possible. The measured inductance of

the primary at 50 cycles, and with dif-

ferent values of D.C. flowing, was found
to be as follows :—

Inductance ‘| Superimposed
D.C. in mA. | in Henrys. | A.C.inmA.

0 80.7 0.48
1 63.3 ' 0.6

2 52 f 0.73
3 44 0.86
4 37.4 1.0

5 32:7 1.11

As the inijiedance of the primary at 50
cycles and with 2 mA. of D.C. flowing is
of the order of 19,000 ohms, a suitable
valve to precede the transformer would
be one having an A.C. resistance not
greater than 20,000 ohms, Little advan-
tage will accrue by using a valve of lower
A.C. resistance, as the anode current will
rise, and this will result in a considerable
reduction in the impedance of the primary.
At 5 mA. the impedance is approximately
10,000 ohms at 50 cycles.

Since an inductance of 80.7 henrys is
available when no D.C. is flowing in the
primary, it would be worth while to use
the resistance-capacity feed circuit, in
which case the primary and secondary
windings might be connected in series,
thus forming an auto-transformer with a
step-up ratio of 5:1.

The price of this component is 12s. 6d.,
and the makers are Lissen, Ltd., Lissen-
ium Works, Worple Road, Isleworth,

.Middlesex.

A 18
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KIT CONSTRUCTORS

NOTES

Next' Season’s Osram Music Magnet.

E have just had an opportunity of examining

the new four-valve Osram Music Magnet,

which replaces the popular three-valve home
constructor’s set of the same name. The outstandmg
difference between the old and new.receivers. is that the
latest model has two H.F. amplifying stages instead of
one. In explanation of this sweeping change, the
manufacturers state that the conventional H.F.-det.-
L.F. set is insufficiently selective for present-day con-
ditions if reception of distant stations is desired. They
are probably right, and in any case a minimum of three
tuned circuits—either as intervalve couplings or as parts

of a filter—is now considered as almost essential for a .

receiver intended for long-range work.

In essentials, the circuit arrangement of the ‘‘Music
Magnet Four’’ is as given in the accompanying dia-
gram, from which such complications as wave-range
switching and filament connections are omitted. Double-
wound transformers are used as intervalve couplings,
their medium- and long-wave sections being connected
in series in the conventional manner, with a shorting *’
switch in shunt. The aperiodic aerial-grid coil is similar.

A grid detector is followed by a%mgle transformer-
coupled L.F. stage; this part of the receiver is similar
to the old model, but the reaction circuit is entirely
changed by the substitution. of a special system which
employs a differential condenser with earthed rotor. An
input volume control is in the form of a variable series
aerial condenser, which also serves for adjusting selec-
tivity to meet varying conditions. Single-knob control

for tuning the three circuits is provided, the variable
condensers being mounted as a single assembly ; each
unit is fitted with a built-in trimming plate, which is
operated through a disc protruding through the screen-
ing case in which the assembly is housed. A friction
gear for rotating the condensers is worked by a knob
projecting through the side of the containing cabinet,
which, incidentally, is supplied with the kit in parts
ready for assembly.

Externally, the new set is rather similar to the old
in appearance, but its front panel has been ‘‘cleaned
up’’ by mounting most of the control knobs on the
sides. Inter-circuit screening is provided by three
pressed-metal covers which fit closely over trays in
which each group of H.F. components is mounted.

Direct Catibration for Fasy Operation.

In addition to the normal 100-degree condenser scale,
a dial strip is provided with the names of all the more
popular stations printed on it, thus affording direct
calibration when its position has once been determined
after tuning the set to a known transmission.

Assembly and wiring would appear to be easy, par-
ticularly as the chart supplied is printed in such a way
that the destinations of leads passing through the base-
board can be readily traced by holding the sheet against
the light.

Anode current consumption is stated to be in the
neighbourhood of 17 or 18 milliamperes; special bat-
teries capable of sustaining this rather heavy load are
being produced by the G.E.C., although ordinary cells
of reasonable capacity. would serve. It is pointed out
that the-receiver can be fed from an eliminator, and
an examination of the circuit diagram suggests that this
source of supply should be entirely satisfactory.

It is hoped that a detailed review of this most in-
teresting set will shortly be published in this journal.

Y
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Simplified circult dlagram showing essential feptgg,es of the new recelvez;.
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Trimming condensers are drawn in dotted lines.
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—SIMPLIFIE

(Continued from

page 125
of previous issue.)

=

The Three=electrode Valve as a Voltage Amplifier.

T has been explained that when a small alternating
voltage V, is applied to the grid of a three-electrode
valve with the anode voltage and mean grid poten-

tial adjusted so that the valve operates on the straight
parts of its characteristic curves its effect on the anode
current is exactly the same as would be produced by
an alternating E.M.F. of uV, volts introduced into the
anode circuit, with the grid maintained at constant
potential. As before, the symbol u stands for the
amplification' factor of the valve. We know also that
the resistance offered to the alternating component only
of the anode current is more or less coristant, being
the A.C. or differential resistance R, of the valve.

Knowing thesé facts, we may look upon the anode

circuit of a valve as being equivalent to a simple A.C.
circuit provided we take into account only those con-
stants and factors which apply to the alternating com-
ponents of current and voltage in the anode- circuit.
The D.C. components in the actual valve circnit only
play an indirect part ; they

in the circuit ct Fig. 1 () no effects other than the
mere presence of the alternating component of current
will exist in the external part of the anode circuit.
Now, in an actual receiving circuit a valve is normally
employed to- fulfil one of three different functions,
namely, (a) to act as an amplifier or intensifier of
electrical voltage variations, passing the amplified varia-
tions on to the grid circuit of a succeeding valve, which
itself may be performing the same function or either
of the other two; (b) to act as a detector or’ rectifier
of high-frequency variations; or (¢) to operate a loud
speaker or other electro-mechanical device: To effect
any cne of these three actions it is necessary that the
alternating voltage applied to the grid of the valve
shall cause a corresponding variation of the voltage
across some part of the anode circuit external to the
valve. This means that under operating conditions an
impedance of some kind must be connected in series
with the anode circuit, and the nature of this impedance

depends on the function

merely serve to put the
valve in the right condition
so that it will respond in
a suitable manner to any
voltage variation at the
grid.

Fig. 1 shows how the
anode circuit of a valve

.

which the wvalve is to
perform.

So far we have con-
sidered the behaviour of
the valve under conditions
where the anode potential
is maintained constant.

A But when an impedance is
with no external ‘‘load,” L J ]" connected between the
that is to say, with no i H.T. battery and the
impedance connected ex- Eg (2) anode any change in

ternally to the valve, can

anode current will cause a

be represented by a simple
closed A.C. circuit comsist-
ing of a source of alternat-
ing voltage nV, and a
fixed resistance R, chms. The alternating component
of current in the anode circuit, or the alternating current
round the equivalent circuit of Fig. 1 (b), is simply

applied to the grid.

a

equal to —li{v— amperes. This expresston® ignores alto-

gether . the D.C. ‘components, and in the equivalent
A.C. circuit the H.T.-battery voltage and,space-charge
effect within the valve are not represented.

Series Impedance in the Anode Circuit.
But current in any part of a circuit where there is
neither resistance nor impedance of any kind has no

effect whatever—there is no generation of heat, and
no potential difference is set up between it%%ra}is. Thus

Fig. 1.—(a) A three-electrode valve with zero impedance in the
external anode circuit and with a smaHl alternating voltage Vg
(b) Simple circuit equivalent to the anode
circuit in so far as the alternating components are concerned.

change in potential
difference ~between " the
ends of this impedance,
with a consequent change
in voltage at the anode itself.” Thus the static charac-
teristic curves which have been explained will not apply
to the valve under working conditions ; but they enable
us to determine the constants of the valve, and, knowing
these constants, we can predetermine the performance
of the valve under any new but known conditions.

Suppose, then, that we consider the simplest possible
case where a pure resistance (inductance and capacity
negligible) is connected in the anode circuit between
the H.T. battery and the plate, as shown in Fig. 2 (a),
where R represents the added resistance. Our imme-
diate object is to find how the voltage between the ends
of this resistance -vary as the: grid voltage is changed.

If I, denotes the value of the current in amperes
A 20
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round the anode circuit for some particular value of
grid voltage, the potential difference between P and Q
will be, by Ohm's Law, E,=I,R volts, and if E denotes
the voltage of the H.T. battery it is clear that the
actual potential of the anode relative to the cathode
will be E —~I,R volts, because P is at a lower potential
than Q. The fall of potential I,R in the series re-
sistance is commonly referred to as the ‘‘ voltage drop *
across the resistance or in the resistance.

|

Fig. 2.—(a) A three-electrode valve with a resistance R in the
anode circuit. The voltage E, developed across R is proportional
to the anode current. (b) Equivalent circuit relating to the A.C.
components in the anode circuit when the grid voltage has an
alternating component. -V, is the A.C. componesvt of voll‘tage

developed across R. Voltage amplification n = —v—; = ﬁ.

On changing the grid voltage slightly the value of
I, will change in response, thereby causing the voltage
drop across the resistance R to alter, with consequent
change of anode potential. Obviously, then, the in-
clusion of the series resistance has converted what was
a constant quantity in the circuit of Fig. 1 (a) into a
variable one, namely, the anode voltage; so now we
have both the anode voltage and the anode current
dependent on the grid voltage. A change in grid volt-
age towards a more positive value causes a rise in anode
current and at the same time a fall in anode potential,
which partly offsets the change of anode current; in
other words, the rise of anode current is less than it
would be if the series resistance R were not present.

Although, as will be shown later, the variation of
voltage across the resistance R can be expressed in
terms of the grid voltage variation, the constants of
the valve (amplification factor and A.C. resistance) and
the value of R itself, it is instructive to draw a set of
static grid voltage/anode current curves for the valve,
with different values of resistance connected in the
"~ anode circuit. Such curves can either be measured
experimentally or deduced from the grid voltage/anode
current and the anode voltage/anode current. charac-
teristic curves of the. valve.

In Fig. 3 the grid voltage/anode current curves are
given for the same valve as considered previously, but
with different values of fixed resistance connected in
the anode circuit, as indicated on the curves them-
selves. The curves are those corresponding to a con-
stant high-tension battery voltage of 200, so that the
upper curve with zero resistance in the external circuit
is the same as that of Fig. 4 on p. 109, July _39}h issue,

A 21
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being the normal anode characteristic curve of the
valve for a fixed plate voltage of 200: The ‘A.C.
resistance of the valve was found to be about 13,400
ohms, and the two lower curves of Fig. 3 give the
anode currents for external resistances equal to the

.A.C. resistance of the valve and three times this figure

respectively.
The Dynamic Characteristic.

These curves provide us with important information
regarding the action of the valve under operating con-
ditions. In the first place, the insertion of resistarnce
results in a reduction of the anode current for any
given value of grid voltage, this effect naturally being
expected because the voltage at the anode is less than
that of the H.T. battery by the amount necessary to
drive the current through the added resistance.
Secondly, all the curves reach the zero line at the same
negative -value of grid voltage.  This must be so
because when the grid voltage is sufficiently negative
to make the plate current zero there is no current in
the resistance R and therefore no voltage drop associated
with it, so that the full H.T. voltage exists at the anode.
This is a very important point, because it means that
the negative grid bias required to operate the valve
just above the bend of the particular curve in use is
the same for all values of added resistance in the anode
circuit. The necessary grid bias is determined alone
by the voltage of the H.T. battery or battery eliminator
(except when a decoupling resistance and condenser
are. provided).

A |
Z [

ANODE CURRENT IN MILLIAMPERES
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Fig. 3.—Curves showing how resistance inserted in the anode

circuit affects the anode current of a valve. The A.C. resistance

of the valve is 13,400 ohms and its amplification factor 36. The

curves correspond to 200 volts H.T. supply throughout. The

numbers attached to the curves indicate the resistance connected
in the anode circuit.

It is also evident that the greater the value of the
series resistance in the anode circuit the less steep
becomes the anode current curve and, further, that
the bend in the curve becomes less pronounced; the
adding of resistanee has a straightening effect on the

curve.



. — e K s

152

Wireless Theory Simplified.—
Numerical Example.

As explained above, the anode voltage is.given by
E—I,R where E is the H.T. battery voltage and I,
the anode current in amperes. Now, in the particular
case under consideration E=200 volts and we have
chosen two different values of anode series resistance,
namely, R=13,400 and R=40,200 ohms respectively.
Thus, taking one of these at a time and reading off
from the approptiate curve of Fig. 3 the values of
anode current for different values of grid voltage we
can calculate the actual

Wireless
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or 30 volts with 40,200 ohms. Thus if an alternating
voltage whose R.M.S. value is one volt is applied to
the grid of the valve the voltage across the resistance R
will have an alternating component roughly zo times
or 30 times as great respectively. These figures give
the actual voltage amplification obtained with the cor-
~esponding anode resistances in circuit and provided
the valve is operated over the straight portions of its
characteristic curves. This amplified voltage variation
can be passed on to the grid circuit of a succeeding
valve for further amplification if necessary.

It is evident from the

voltage at the ~anode for

relative  slopes of .the

corresponding values of T 1 1
grid voltage.. For instance, H.T.
with 13,400 ohms in the
anode circuit and — 2 volts 180
on the grid the anode cur-

BATTERY VOLTAGE

rent (from the middle 160
curve) is 4.4 milliamps, or
0.0044 amp. The voltage

140—

straight parts of the two
curves of Fig. 4 that with
the higher anode resistance
the actual voltage amplifi-
cation is greater. It will
be remembered that -the
amplification factor of the
valve was found to be
about 36, and now we see

VOLTAGE

drop across the anode re-
sistance is therefore
0.0044 % 13,400=59 volts

from our graphical con-
sideration that the actual

100
approximately. The actual

ANODE

voitage amplification is
somewhat less than this,

voltage at the anode is 80

thus 200—59=141 volts.

but approaches closer to it

60,

By repeating this process
for different values of grid

as the added anode resist-
ance is increased in value.

40

voltage and plotting the

With no anode resistance
in circuit there is no volt-

tained against' the grid

anode voltages thus ob- 20_4*

age amplification at all,
l because there is no voltage

voltage for each of the two 0
anode resistances we ob-
tain the curves-of Fig. 4.

From these curves we

GRID VOLTS

variation produced in any
part of the anode circuit.
The voltage amplifica-

can obtain some really
practical information re-
garding the action of the
valve as an amplifier of
voltages when a given non-inductive resistance is con-
nected in the anode circuit. First of all, we see that
the curves are straight for grid voltages ranging between
—3 and zero, the same range over which the grid
voltage/anode characteristic curve for the valve with
200 volts on the plate was seen to be moderately straight.
The significant point is that over the straight part of
either curve the change in anode voltage is exactly pro-
portional to the change in grid potential. Thus, if a
small alternating voltage is applied to the grid so that
the Jatter varies about some mean value determined by
a grid-bias battery, E, in Fig. 2 (a), the anode voltage
will vary in exact accordance with the variations at the
grid: 'Since the potential of the positive terminal of
the H.T. battery in Fig. 2 (a) is constant, it follows
that- the variations of voltage at the anode of the valve
are equal to the variations of voltage between the ends
of the resistance R, that is, between the points P and G.

in the anode circuit.

Actual Voltage Amplification.

From Fig. 4 it will be seén that a change of one volt
in grid potential produces a change of 18 or 20 volts

in anode voltage with 13,400 ohms in circuit and 28
J [ XY

Fig. 4.—Curves showing how the anode voltage varies with grid

voltage when two different values of resistance are connected

The varidtion of anode voltage for 1 volt

change of grid voltage gives the actual voltage amplification
obtained.

tion obtained with a given
valve and anode resistance
can be simply calculated
in terms of the wvalve
constants and the value of the anode resistance. The
formula is most easily obtained {rom a simple circuit
equivalent to the anode circuit of Fig. 2 (a), as shown
at (b) in the same figure, where R, represents the A.C.
resistance of the valve and R the added resistance. The
equivalent circuit at (b) is that which applies to the
alternating components only of the current and voltages,
as in the case of Fig. 1. If V, is the alternating
voltage applied to the grid of the valve an equivalent
voltage pV, is brought into action in the anode circuit.
This in turn produces an alternating component of
current equal to uV,/R+R, amperes (by Ohm’s Law)
in the anode circuit or round the equivalent A.C. cir-
cuit. This alternating current flowing through the re-
sistance R sets up between its ends an alternating
component of voltage equal to the product of current and
b ; Vv, R
resistance, being therefore V,= RIR, XR= 'UV"R+RG
volts. The actual voltage amplification » obtained is

times.

.V, -
the ratio v, Ok e

(To be continued.)
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By Our Special Correspondent.

Summer Programme Difficulties.—¢ Proms’’ Broadcast Nightly.—Interference by

““Proms ”’ {o the Rescue.

" The holiday hush is very noticeable at
Savoy Hill just now. Half the familiar
faces are missing, and the other half are
so buried in extra work that the news-
seeker liesitates to rush in where angels
fear to tread.

. Probably the greatest strain is being
felt in the Programmes Department, but.
a blessed relief is at hand in the 'shape
of the Promenade Concerts, which fill up
many. yawning gaps.

[> NN« No)
A Nightly Feature.

During the present month listeners can
tune in a Promenade Concert every
night, either the National or the Regional
transmitters being linked up with the
Queen’s Hall at every concert. I wonder
whether this fact will be appreciated by
the majority of listeners? Time was
when two ‘“Proms’ a week was the
maximum that the indulgent authorities
were inclined to bestow on the vulgar
multitude outside the hall.

Qo000

Stabilising the B.B.C. Symphony Orchestra.
No permanent. conductor has yet been
appointed by the B.B.C. to direct its
season of symphony concerts which opens
at the Queen’s Hall on October 22nd, but
it is expected that the concerts will be
arranged in series of two or three under
the same baton, instead of having a
change of conductor at each concert. This
will enable -the orchestra to . become
‘“ stabilised ’’ under a few of the greatest
conductors of our time.
cQoo0

A Hopetul Chorus.

Rumours that the proposed Proba-
tionary National Chorus will never
materialise are strongly denied at Savoy
Hill. Indeed, I hear that the autumn will
see this aspiring body well on its feet—
probably on tiptoe.  Each of its 100
members will serve in the joyful hope of
a summons to join the yegular National
Chorus.

0000
Interference by Amateur Transmitters ?
‘I'he complaint of certain listeners in the

West of England that their reception is

being interfered with by amateur trans-
mitters s distressing in one sense, but it
is also a striking reminder of the rarity
of such complaints. Transmitters as a
body are very jealous of their privileges,
and are not inclined to jeopardise the
rights conferred on them by the P.M.G.
Not Proven. =0

Bristol is the district in which the
offences are sald to occur, and certain

A 23

Amateur Transmitters?

transmitters there are accused of using
the ether during broadcasting hours for
the purpose of boosting their radio wares.
But the case is not proven, and I con-
tinue to hope that the charges are un-
founded.
QooCco

‘“Say I’m Out.”’

As a class; wireless ‘“ pirates '’ are fairly
resourceful. when confronting the magis-
trates ; not often, however, does one come
across such sheer audacity as that of a
Yeovil listener who was vecently fined for
operating his set without a licence. After
inveighing against the Post Office for their
methods of detection, he declared that
listeners should be informed as to the date
on which the P.0O. men intend to call.

Qo0

A Relay from Ostend.

Two artistes who are famous on the
Continent will be heard in the symphony
concert to be relayed to British listeners
from the Kursaal, Ostend, on Sunday
next, August 17th.  The vocalist is
Marcel Journet, of the Paris Opera and
La Scala, Milan, and the solo violinist is
Henry Gadeyne. B

X ©000.0
“Ingredient X.”’

Probably one of the finest examples of
microphone technique was ** Ingredient
X,” by L. du Garde Peach, a *thriller "
which was written specially for broadcast-
ing, and first produced in a Londou studio
a year ago. It is to be heard again by
National listeners on September 9th, and
by London Regional listeners on Sep-
tember 8th.

The story concerns a new Synthetic
Rubber Company, whose fortunes depend
upon a mysterious ingredient known as

““X,” and the changing scenes, from.the
board-room of the company’s London
offices, to a Mayfair mansion, to African
forests and the deck of a tramp steamer,
are amazingly realistic. On several occa-
sions since the first broadcast listeners
have asked for repeat performances.
coQQ

A False Impression.

An article in the provincial Press re-
cently drew attention to the immense sum
which the B.B.C. are putting down for
the purchase of °¢ Broadcasting House.”
Readers of The Wireless World will shed
no tears on behalf of the broadcasting
anthorities, being already aware that
house purchase will cost the B.B.C.

exactly nothing.
Qo0

B.B.C. as Tenants.

‘* Broadcasting House *’ will remain the
property of the syndicate which is build-
mg it, and the B.B.C. will pay rent for
the new premises just as they now pay
the Duchy of Lancaster in respect of
their tenancy of Savoy Hill.

0QQ0

An Unlikely Event,

What would happen if the ' B.B.C.
moved out of ‘ Broadcasting House !
No doubt the owners are not overlooking
such a possibility, however remote it may
seem, and are wondering what other uses
could be found for a building ‘designed
on the ‘principle of a thermos flask.
Although in outward appearance the struc-
ture will resemble several of London’s
new ‘‘modern’ buildings, its interior
will be, to say the least, peculiar. The
sound-insulated central tower might pro-
vide a silent retreat for jaded listeners,

CAR WIRELESS FOR FIELD-DAYS. Mr. Maurice Child’s D.F. receiver mounted
on his' car at a recent field-day held in Epping Forest by the Golders Green and
Hendon Radio Society in conjunction with societies from Muswell Hill, North Middle-
sex and other London districts. "The receiver incorporates a screened grid H.F. stage.

[ SN
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CORRESPONDENCE.

The Editor does not hold himself responsible for the opinions of his correspondents.
Correspondence should be addressed to the Editor, “ The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address.

EMPIRE BROADCASTING.

Sir,—Mr. McInnes, in his letter in your issue of July: th, has
rather unkindly segregated from its context one phrase in my
letter. The question arose out of the proposal that the
“ Empire '’ short-wave station should not be financed out of the
funds provided by licence payers in Great Britain. In other
words, the idea is that such a station, the desirability of which
is admitted, should be paid for directly or indirectly by Overseas
listeners.

Now I, as a resident abroad, disagree with this, and what
my letter was intended to convey was that licence payers at
home already get, in the shape of P.C.J., Zeesen, etc., a quid
pro quo for apything they may contribute towards the cost of
G5SW. 1If, on the other hand, we abroad are to support the
“ Empire *’ station, then the home listeners will be gelting some-
thing for nothing. Perhaps I can make my contention clear
by stating the case in another way.. If a Britisher resident in
Germany or Kenya, say, is to subscribe to G5SW as well as
pay for his local licence or subscription to Zeesen or TLO
respectively, what will then be the relative position of the
listener at home who ‘‘reaches out’ to those stations? One
would have expected that instead of the niggardly objections
raised against the outlay of something less than £50,000 on an
Empire station, English listeners would have desired to seé
Great Britain ahead of other nations, instead of behind the
times, especially as it is not intended to increase the price of
the licence. Captain Ian Fraser’s recent letter to T'he Times
expressed the case very clearly, except for this point of the
desirability of Great Britain having a short-wave station without
asking someone else to pay for 1t. Personally I pay both a
Spanish licence and an English licence, so my conscience is cleax
either way. G. L. BOAG.

Aguilas, Spain.

SALESMANSHIP.

Sir,—I observe in your issue of July 23rd that one of your
correspondents writes : ‘“ The man who knows little or nothing
about wireless is the best salesman for the general public.” I
am of opinion that the exact opposite is the case, namely, that
the best salesman is he who knows his subject best.

‘Hindhead. ARTHUR HOARE.

BROADCAST PROPAGANDA.

‘Sir,—Mr. Bertram Munn’s bombshell in your issue of July
30th made my cone chatter like the deuce. But then I re-
member Mr. Munn is a supporter of the exponential, and he
will be glad.

His Vitaline miniature is too awful to contemplate.- He
accuses the B.B.C. of soporific programmes, and imagines that
Vitaline and Co. are going to put out such a lively programme
that their nightcap will not work.

It can be asswned, nevertheless, that the sponsors will set
out to please the largest public. That means that, with slight
variations, the programmes will be very much of a muchness.
Now as a rule I hate great pianists, lady warblers and farm-
yard imitators, but I see no earthly reason why those who
enjoy them shonld not be pleased occasionally. If Vitaline and
Co. included my pet aversicns I would rather eat a condenser
thun choke on their products.

Let us bring Guinnesz back to. the subject. Tet us assume
he broadcasts chamber music because it is good for us; will
not the majority of listeners switch over to Bass because they
prefer it ? JBass is probably vaudevilling. h

And, what will Guinness get out of that? Not much—he
would vaudeville also. :

If we are to’ matntain programmes that please everybody
some time, and not those that please somebody all the time,
then we must exclude advertisers altogether. .

I heartily agree with Mr. Munn, however (cheers!) when he
says that the B.B.C. need more money. Incidentally 1 disagree
with you, sir, on the saine point - For proof we have N. Ginea’s

Dq,'

letter in the same issue, where he remarks on our so-called
alternative programmeés. They certainly are a farce; indeed
(they are not much to boast about anyway. But more money
must come from the P.M.G., and from a source I shall indicate
presently. 'The best method of economising is by relaying—I
think an unnecessary amount of fuss is.made ahout this.
Admitted that certain relays are entirely spoilt, from the
quality point of view, by fading, atmospherics, land-line loss,
land-line noises ahd by other causes, but they should be over-
come ; they ought to be overcome. It is up to the B.B.C.

As regards the Empire transmitier, the members of the Home
Country must pay for its upkeep—for their own benefit. That
the Empire Marketing Board should bear part of the cost is
an excellent suggestion. It might be a good thing to introduce
sponsored programmes here—later on, when the station is iIn
full and continuous working order. But in the meantime it is
vital to acquire a certain amount of * caste.”

When the regionial scheme is completed there should be a
larger amount of money available for programmes, and an
additional amount from tha large number of new listeners that
nay confidently be auticipated. Of course a lot of money will
have to be put by for some new scheme, while the race for
“ power ”’ will draw considerable quantities. ILet us hope we
have the courage to ignore it.

Would that T had the coarage to ignore Mr. Munn’s letter!

But no! I think of the lonely bachelor returning to his
humble flat and baked beans; I think of the criminal confined
to bread and water; I think of the shipwrecked and the vege-
tarian by compulsion ; all listening! And then I think of the
announcer and the artists preparing to go home to their seven-
course dinners,

They sing of Epicurean delights,, and then the announcer
arises. He quotes portions of Charles Lamb’s famous essay
on Roast Pig—‘‘ and just as it was then so it is to-day.” He
portrays vividly the glories of tha Pig and Pig Co.’s Pork, done
nicely to a turn. . . .

Suddenly he-stops—the criminal has escaped.

Mr. Munn’s exponential will do nicely for a coffin.

Shortlands, Kent. HUGH A. RAMPTON.

Sir,—May I quote a paragraph, for the benefit of Mr. Munn,
from the inaugural address of Dr. Lee de Forest, president of
the Institute of Radio. Engineers, delivered at New York on
January 8th last :—

‘“ As the so-called ‘ Father of Radio Broadcasting,” I wish
again to raise my voice in most earnest protest against this
revolting state of affairs (advertising over the air). The
present all too marked tendency of the broadcast chains and of
many individual stations to lower their bars to the greed of
direct advertising will rapidly work to sap the lifeblood and
destroy the greatest usefulness of this magnificent new means
of contact which we engineers have so laboriously toiled to up-
build and to perfect. If this stupid venality is not suppressed,
if this reptile of stheric advertising is not scotched, we :may
well resign ‘ourselves to a rapid decadence of a noble institu-
tion. Frankly, and in all seriousness, I attribute a part of
the present undeniable slackening in radio sales to the public
as actually due to this one cause. The radio public is, I
believe, becoming nauseated by the quality of many of the
present programmes. Shortsighted greed ot the broadcasters,
station owners and advertising agencies, is slowly Xilling the

. broadcast goose—layer of many golden eggs. . . . We should,

I maintain, take active steps (in Washington if need be) io
rid ourselves. of this stupid, this killing avarice, which is
destroying the most splendid and potent means for entertain-
ment, culture, and education which mankind has yet devised.”

In view of these weighty words we can, as a nation, indeed
be proud of our British Broadcasting Corporation, and grateful
in the fullest degree to those farsighted men who ordained

that advertising ~should never be allowed.
Dorking. E. T. SOMERSET.

A 24



AUGUST 13th, 1930

Wireless
Worldl

155

READERS’

PROBLEMS.,

———

T

“The Wireless World”” Supplies a Free Service of Technical .Information.

The Service is subject to the rules of the Deparlment, which are printed below; these must

be strictly enforced, in the inferest of readers themselves.

A seleclion of gqueries of general

inferest is dealt with below, in some cases al greafer length than would be possible in a lelfer.

Negligible Voltage Loss.

In calculating values for voltage-absorbing
resistances in an eliminator, is it
necessary to take into account the
losses due to the presence of H.F.
choke in 1ie anode circuits of high-
frequency amplifying valves?

J. H. P.
D.C. voltage losses in H.F. chokes can

almost always be ignored. Taking your
own case, 1t can be assumed that an H.F.
valve is most unlikely to pass much more
than 3 mA. in its anode circuit, while the
choke resistance will certainly not be in
excess of 500 ohms. Working on these
figures, we see that the loss amounts only
to 1.5 volt.

(oo} )

Series for Safety.

Although I realise that a series connection
would be more economical, 1 find it
convenient to run the filaments of my
H.F.-det.-L.I'.  three-walve set in
parallel from my 100-volt house-light-
ing battery. 1'he arrangement aworks
quite satisfactorily, but I am told that
1t would be much safer to join the
filaments in series.  Will you please
say if this is correct, and, if possible,
give @ simple explanation as to why
the parallel connection is likely to be
dangerous? E. C. M.

If we can assume that your filament
circuit is arranged in the conventional
way, with a single resistance for ° break-
ing down’ the supply voltage to that
at which the valves are rated, it is true
to say that the series method of connec-
tion is much safer than the alternative
parallel scheme.

The danger of damaging parallel valves
when connected in this way to a high-
voltage source of filament current supply
is made obvious by applying Ohms Law
to a circuit such as that shown in Fig. 1,
which represents what we presume to be
your own existing arrangement. We will
imagine that you are using two-volt
valves, V, consuming 0.15 amp., V, 0.1
amp., and V, 0.25 amp., totalling 0.5
amp.

Under normal conditions the resistance
across the battery input comprises R,
which must be of 196 ohms, plus the
parallel filaments, which have an effec-
tive value of 4 ohms, equal in all to
200 ohms.

A 25

Now imagine that the filament of V,
is broken, or even that this valve is
merely removed from its socket. Effec-
tive resistance of the filament circuit now
rises to 8 ohms, but R remains constant
at 196 ohms, giving a total of 204 ohms.

|

Fig. 1.—Illustrating the danger of over-

running filaments when they are connected

in parallel across a high-voltage source
of supply.

The 100-volt battery will now drive a
current -of %:0.49 amp. through the
remaining filaments; this is nearly 100
per cent. in excess of their combined
rated consumption of 0.25 amp., and so
serious damage will be done to them.

RULES.

The free service of THE WIRELESS
WORLD Technical Information Depart-
ment is only available to registered readers
and subscribers. A registration form can be
obtained on application to the publishers.

(1.) Every communication to the Informa-
tion Department must bear the reader’s
registration number.

(2.) Only one question (which must deal with
a single specific point) can be answered. Letlers
must be_concisely worded and headed *“ Injor-
malion Department.”

(3.) Queries must be writlen on one side of
the paper and diagrams drawn on a separute
sheet. A4 self-addressed stamped envelope must
be enclosed for postal reply.

(4.) Designs or cirewit diagrams for complele
receivers or eliminafors cannot ordinarily be
given ; under present-day conditions justice can-
not be done to questions of this Irind in the course
of a leder.

(5.) Practical wiring plans cannot be supplied
or considered.

(6.) Designs for components such as L.F.
chokes, power transformers, complex coil usseni-
blies, ele., cannot be supplied.

(7.) Queries arising from the construction or
operation of recetvers wmust be confined to con-
structional sets described in ** The Wireless
World ” ; to standard manufactured receivers :
or tt]o “Kit” st;ts that I:lave tbeeni, r:im:ewed %sed
in their prigy form and not embodying modifi-
cations. m}w

Output Transformer Alterations.

I have been using a pair of parallel output
valves ‘in conjunction with a low-
resistance moving-coil loud speaker,
which, of course, is coupled by a step-
down transformer. I am now think-
ing of changing over to the push-pull
method of amplification, and should
like to know if it will be possible still
to use'the existing output transformer
if I add a centre tap to its primary
winding. It seemns that it-should be
quite an easy matter to do this, as the
primary is wound in two sections,
and the junction between them is
easily accessible when the metal
shroud 1s removed. C. R. L.

We take it that you propose to use
vour existing output valves in the push-
pull amplifier, and if this is so we fear
that your present transformer will no
longer serve, even if it is modified in the
way suggested. As compared with your
present arrangement,” the anode circuit:
impedance of the push-pull amplifier will
be four times greater, and so the load im-
posed by the transformer primary is un-
likely to be adequate.

We make this statement, of course, on
the assumption that the transformer is at
present properly matched to the outpnt
anode circuit; if it so happens that its
impedance is unnecessarily high, there is
a possibility that your scheme would work
quite well, and it would perhaps be worth
while to try it.

oooo

Calculating Condenser Reactance.

In choosing resistance and capacity values
for ¢ decoupling >’ purposes, I believe
1t is esseniial that the by-pass con-
denser should have a wvery low re-
actance (over the band of frequencies
to be dealt with) when compared with
the value of its associated feed resist-
ance.  Will you please tell me how
the reactance of a given condenser
may be uscertained? L. J R.

The reactance of a condenser. (in ohms)
is given by the formula :
108
27rfc

where f is frequency in cycles per second

and ¢ is capacity of the condenser in

microfavads.
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Double-humped Tuning.

I have just completed the construction of
a four-valve 1-v-2 réceiver with a
capacity-coupled aerial input filter (of
which both tuning condensers are
ganged ), and with a separate-control
for tuning the H.F. inter-valve coup-
ling.  .Great care has been taken in
adjusting the filter, and I believe that
it 18 working correctly, but I am puz-
zled by the operation of the H.F.
tuning condenser.  When the com-
bined input circuits - are accurately
tuned to a transmission, it seems that
there are two distinct points,
separated by two or three degrees, on
the H.F. tuning dial, which give mazxi-
mum sigrals. Is there a simple ex-
planation for this puzzling effect, and
does it indicate - any fault in the
apparatus? A C

An effect of this sort is by no means

uncommon, and if the separation between

the tuning peaks of the intervalve cir-
cuit is not unduly great, we do not think
there is any reason to suspect that your
filter is not working properly.

RELATIVE H.F. VOLTAGE

CARRIER FREQUENGY;

—«—KILOCYCLES OFF TUNE—>

Fig. 2.—Resonance curves of a filtér and
of a single-circuit intervalve coupling.

What is-taking place is indicated  in
Fig. 2, in which the tuning curve of the
combined filter circuits is shown by a
full line, while that of the H.F. coup-
ling is shown by a dotted line. When
the latter cireuit is adjusted to a fre-
quency corresponding with either of the
two resonant points of the filter, it is
natural that signals would be at a maxi-
mum. -The correct procedure is to tune
midway between these points.
~ Of course, there exists the possibility
that the peaks of your filter tuning curve
are too widely separated, and it would
be worth  while trying the experiment
of loosening, the coupling between its in-
dividual circuits by connecting an extra
capacity across the existing mutual con-
denscy..

[sNeN-N-]

Galvanometer Tests.

I have just bought an ex-Government
 detector galvanometer.” Is this in-
strument suitable for use in testing
fixed: ‘condensers, wnd, if so, how
should it he used? T. P. R.

A fairly sensitive galvanometer of this
kind, vsed in conjunction with a battery
of sufficient voltage to give -a full scale

Wireless
Werld

deflection, is a useful aid in testing the
insulation of fixed condensers. It is
merely connected (in series with a bat-
tery, of course) across the terminals. of
the component under suspicion, when any
leakage will be indicated by a deflection
of the needle. ‘It should be emphasised
that the needle will fenerally move when
the testing circuit is first completed ; this
movement is due to the flow of charging
current, and will be most pronounced
when dealing with large capacities.

After having made the first test, an
additional check may be obtained by join-
ing the condenser directly across the gal-
vanometer terminals; if the charge has
been retained (due to good insulation)
another flicker of the needle will be pro-
duced. This effect will only take place
when dealing with capacities in the order
of microfarads.

©o000

More Economical Power Grid
Detection.

By using a choke in place of a resistance
in the anode circuit of a power grid
detector coupled to a succeeding L.F.
amplifier by a parallel-fed trans-
former, it should be possible to oper-
ate a rectifier of this Lind from a
fairly normal source of H.T'. voltage,
as the heavy potential drop which
normally occurs in a feed resistance
would not take place.. This matter
has been touched upon in your pages,
but no practical details have been
given; is it Likely that information
on the subject will be published in
the near future? W. D: M.

The question of using choke feed for
the detector-L.F. intervalve coupling
transformer is not quite as simple as
would first. appear, but the scheme has
obvious attractions, as it would allow ad-
vantage to be taken of the benefits of
power grid detection in cases where un-
usually high anode voltages cannot con-
veniently be obtained. Incidentally, the
same applies to the use of directly con-
nected L.T". transformers, specially de-
signed for carrying a heavy primary
current, which are now being produced
commercially.

It is hoped that the subject will be
treated at length in the near future.

cco0o

The “ Wireless World Five 22
Up to Date.

My recewer is the *‘ Wireless World
Five,” as described in January, 1927.
In spite of its relative antiquaty, this
set gives an excellent performance,
ceven when judged by modern stan-
dards, but I should liké, if possible,
to replace the existing battery valves
with those of the indirectly heated
A4.0. type. Do you consider that it
would be possible to do so success-
fully? I can hardly expect you to go
to the length of qiving detailed sug-
gestions for this conversion, but any
hints would be welcomed. L. D. H.
We ourselves have not attempted to
modify this receiver for use with. modeyn
valv;?;but with great care it should be
possible to do so. After having made
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the obvious modifications to filament-
cathode circuits, we advise that you
should next remove two or three turns
from each of the transformer primary
windings.

It would certainly be wise to insert
decoupling resistances and condensers in
each anode feed lead, and, in addition,
we strongly recommend you to omit one
of the existing L.F, stages. There is no
reason why a pentode should not be used
as an putput valve.

In the event of H.F. instability it may
be found necessary to remove an even
greater number of primary turns than
suggested above; in any case, the neu-
tralising winding must be réduced to the
same extent as the primary.

0000

Long-Wave Inductances.

I have a quantity of No. 30 gauge
enamelled twire, and, if possible,
should like to use it for making sec-
tion-wound coils for the long wave
band. The windings would be carried
in slots cut in ribbed ebonite formers.
Would you advise me to use this wire?

. D. B.
Enamelled wire is not usually specified
for windings of this sort, because there
is a very real risk of introducing short
circuits hetween adjacent turns. Double
silk-covered wire 1s generally recom-
mended.

FOREIGN BROADCAST GUIDE.

MADRID (EAJ7)
(Spain).
Geographical Position : 40° 25" N. 3° 43" W,

Approximate air line from London: 800
miles.
Wavelength : 424 m. Frequency : 707 ke,
Power : 2 kW.

Time : Greenwich Mean Time.

Standard Daily Transmissions.
14.00 BS.T. orchestra; 18.15 dance music ;

20.15 news, concert; 22.15 main evening
programme ; 24.00 dance music, ‘concert,
opera or relay of dramatic performance.
Transmissions are frequently extended to

00.30 and 01.00.

Time signal and chimes from the Home Office
Buildings at 13.00, 19:00 and 23.00.

At irregular dates relays -of programmes are
taken from Barcelona (EAJ 1) and also
from foreign stations. -

- Male announcer only. Call: EAJ 7 (pho-
netic : Ay-ah-rhofa-see-ett-ay) Union Radio
Madrid. Transmissions open with "the
playing on a piano: of Siegfried’s- Bugle
call (Wagner), as under:

Closes down with usual Spanish formula:
Buenas Noches Senores, hasta manana,
followed by the National- Anthem.
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‘Tobacco that Counts

A
good item
on any
programme

It’s the

THREE NEW
CHARTS

Showing  the
ATLAS Patent
Detachable

Knab,

of mains units,
radiogramophones,
all-electric sets ?

Here is the idéal resistance control
for volume, decoupling, and ‘all
other purposes when a smooth and
noiseless variation is required.

u CLARRES

ATLAS
RHEOGRAD

Continuously variable from
almost zero to 2 megohms
and capable of carrying
fully 10 watts. One-hole
fixing. Patent Knob—no
set screws.

Keen prices for quantities.
Send your enquiry without de!ay.

H. CLARKE & CO. (MANCHESTER) LIMITED,
ATLAS WORKS, OLD TRAFFORD, MANCHESTER.

—

e —
e —

FERRANTI
‘HT.
SUPPLY UNITS,

CONS TRUCTIONAL
TYPES 7 & 8.

Constructor’s Chart for bulldng H.T. Supply
Unia empioying FERRANTE campaneats In con-
Juncuom with the Weatinghonse Metal Ractiiar, .

types HT3 and HT4.

Suitabie for use w Reciver of good
e

Build your own

FERRANTI

H.T. SUPPLY UNIT

The Ferranti H.T. Supply Units are accepted as the
standard by which all such apparatus should be'

judged. They are designed to afford adequate
power, silent power—and completely safe power.
Constructional charts are available from which it
is easily possible to build a unit exactly suited to
your needs: a unit which will conform éntirely
with the requirements of the Institution of
Electrical Engineers.

Here are given brief details of the three latest charts. Make you:
choice—or write to us stating requirements—and put an end once
and for all to the H.T. battery bugbear.

Type No. 1. Describes a unit for use on A.C. Mains of 200/250
volts 40{100 cycles. Incorporates a Westinghouse Metal Rectifier.
Capable of an output of up to x00 milliamps at 200 volts (at lower
milliamp outputs the voltage is higher). Designed for use with
the most powerful receivers and amplifiers that can-bé used in the
home, The instructions show that by the omission of certain
components the unit can be adapted spécially for-feeding all sets of
the Screened Grid Three type.

Type No. 2. This has a similar performance in every way to
Type No. 1, except that it-employs a Valve Rectifier which is
lower in price, but may need replacement from time to time. The
output is up to 8o milliamps at 200 volts.

‘Types 7 and B. This chart describes two units. One is suitable
for three-valve receivers calling for not more than rzo volts, zo
milliamps, and the other is for use with similar receivers having a
rather larger Super Power Valve in the output stage, It gives 180
volts 30 milliamps.

FERRANTI Ltd. HOLLINWOOD LANCASHIRE

a27  Advertisements for *“ The Wireless World ** are only accepted from firms we believe to be thoroughly reliable.
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MISCELLANEOUS ADVERTISEMENTS.

NOTICES.

THE CHARGE FOR ADVERTISEMENTS in ‘these

columns is
12 words or less, 2/- and 2d. for every
additional word.

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

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

ADVERTISEMENTS for these columns are accepted np
to FIRST POST on THURSDAY MORNING iprevious
to date of issue) at the Head Offices of *‘ The Wirdless
World,” Dorset House, Tudor Street, London, E.C.4, or
on- WEDNESDAY MORNING at the Branch Offices,
19, Hertford: -Street, Coventry ; Guildhall Buildings,
Navigation Street, Birmingham ; 260, Deansgate, Man-
chester ; 101, 8t. Vincent 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.
advertisements in this section must be strictly prepaid,

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

.Postal Orders and Cheques sent in payment for adver-
tisements should bemade —g—Gg,  payable to ILIF
& SONS Ltd., and .crossed << ——"— Notes being
nntraceable if lost in transit should not be sent as
remittances. i

All letters relating to.advertisements should quote the
pumber 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 printess’
errors, although every care is taken to avoid mistakes.

NUMBERED ADDRESSES.

_For the convenience of private advertisers, letters may be
addressed to numbers at * The Wireless World " Office.
When this is desired, the sum of 6d. to defray the cost of
gegistration and to cover postage on replies must be added
to the advertisement charge, which must include the
words Box 000, cjo “ The Wireless World.” Only the
number will_appear in the advertisement. All replies
should. be addressed No. ooo, c¢/fo “ The Wireless World,”
Dorset House, Tudor Street, London, E.C.4. ~Readers who
reply to Box No. adverlisements are warned against sending
vemiltance through the post except in regisiered envelopes ;
w1 all such cases the use of the Deposit System is recommended,
and the envelope should be clearly marked *‘ Deposit

Depairtment.”
D&~ DEPOSIT SYSTEM.

Readers who hesitate to send money‘to unknown persons
may deal in perfect safety by availing themselves of our
Deposit System. 1f the money be deposited with * The
Wireless World,” both parties are advised of its receipt.

The time allowed for decision is three days, counting
from receipt of goods, after which- period, -if buyer
decides .not to retain goods, they must be returned to
sender. 1 a sale is effected, buyer instructs us to remit
amount to seller, but if not, selier instructs us to return
amount to' depositor. Carriage is paid by the buyer,
but in the event of no sale, and subject to there being no
different arrangernent between buyer and seller, each pays
carriage one way. The seller takes the risk of loss or
dainagein transit, for which we take no responsibility. For
all transactions up to £10, a deposit fee of 1/- is charged ; on
transactions over £10 and under £50, the fee is 2[6; over
£50, 3/~. AH deposit matters are dealt with at Dorset
House, Tudor Street, London, E.C.4, and cheques and
money orders should be made payable to liffe & Sons
Limited.

SPECIAL NOTE.—Readers who reply to advertisements
and receive no answer to their enquiries are requested to
regard the silence as an indication that the goods advertised
have already been disposed of. Advertisers often receivé so
many enquiries that it ‘is quite “impossible to ‘reply to
each one by post.

RECEIVERS FOR SALE.

S’(?OT’I" SESSIONS and Co., Great Britain's Radio
Doctors.—Read advertisement = under  Miscel-
laneous. {0264

l IIRE a McMichael Portable Set, by day or week,

L from Alexander,Black, Wireless Doctor and Con-
sultant, 55, Ebury St., S.W.1., Sloane 1655. [0328

ARCONIPHONE &8-valve Type 81 Receiver, Wwith
brand new Magnavox Xecore moving coil speaker;

£12 the lot, bargain.—Thompson, Crammere, 'l‘avist[ock.2
118

BEL»CANTO Outfit, complete H.T, and L.T. genera-
tor, 220 volt input, amplifier, twin turntables,

2. loud-speakers and accumulators, splendid eondition;
£70, or ofter.—Mile End Cinema, 44, Mile End R‘E'l'lgli
L ARCONI All-power Unit, A.C.1, perfect eondition;
. would accept £4/10, or good vest pocket camera.—
Box 7034, c/fo The Wireless World. [1161

Mention of *“ The Wireless World,” wher wy

/

WITHOUT FEAR—

Send your material for credit—
where radio part exchange began,
A service ruled only' by economics,
i above bargaining or petty gain.

Particulars from the Secretary,

omMNIA APPLEBY'’S,
Chapel St., Marylebone, London

HONOR

SUPER

TANNOY

MainsUnilr

1’

| INCORPORATING Q
WESTINGHOUSE 7/)6\
RECTIFIER .

make your <

RADIO

“ALL ELECTRIC’

 The Secret ofecits
PERFECT CONTACT

The Powerful grip of
the Belling-lLee
Wander Plug and its
adaptability to any
size battery socket
are due to the long
prongs made of
special spring metal.
15 Engravings, side
entry. Wire, rubber
and braiding firmly
gripped.

Write for Belling-Lec

Handbook
 Radio Conncctions.”

Price 3d.

7-way Baitery Cord with
Belling-Lee Wander- Plugs
and Spade Terminals for.
Orgola and othersets 5/9

o BELLING-LEE |

FOR EVERY RADIO CONNECTION

Adut. of Belling & Lee Ltd., Queensway Works,
Ponders End, Middlesex. )

BOOKS on WIREL MRS

. Write for complete list to

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

W.W.1,

Receivers for Sale.—Contd.
APPLEBY’S.

HERE Radio Part Exchange Began; a gcrvice
under the patronage of notabilities and men ‘of
consequence all over the world which has accurately
handled the requisitions of over 25,000 peaple, 84% of
whom have repeated their first transaction.
THE Service is as Follows: We can supply prac-
tically all the leading lines of radic apparatus on
the market at current list prices; if so desired we can
accept in part exchange the reputable makes of the
following apparatus: Receivers (domestie and" port-
able), radio-gramophones, loud-speakers (cone and
moving coil); cone units and chassis, battery eliminators
and mains equipment components, battery chargers,
remote control equipment, pick-ups and carrier arms,
electric gramophone motors, H.F.,, L.F., and power
chokes, condensers (variable, reaction, , by-pass and
smoothing), measuring instruments (high grade), L&\
iransformers, slow motion dials (kigh grade), modern
miscellaneous components; valves a):u:lg tuning coils
cannot be accepted in part exchange except by special

L arrangement

IN View of the Difficulty of Making Fair and Definite
- Offers for Material that we have not inspected; it
is requested that apparatus tendered ior part exchange

be kindly forwarded to us for valuation; no business -

can be proceeded with in conpection with part ex-
change until material tendered has been examined; in
this cornection there need be no ifear, material is sent
to us from all over the world, not a single item of
customers’ property has ever been lost or mislaid; re-
jected offers from Xmas last amount to only 3.
N Order to Furnish a Guide, the part exchange
allowance may be gauged as approximately 507
of the list price of the article or articles tendered; for
some articles the allowance will be more, and_for others
somewhat less; the allowance is entirely determined
by the demand for individual articles, considering also
their -condition and production age; amateur "con-
structed receivers cannot be accepted in part exchange
as receivers, thaeir value lying wholly. in the com-
ponents contained in them; only modern apparatus in
good condition is accepted in part exchange; material
cannot be purchased by us for cash.
ERMS of Part Exchange Business: A minimum
of 50% of the value of an order, plus carriage
charge where due, is payable in cash, unless the value
is below £1, when a minimum of 10s. is payable;
should the part exchange allowance exceed 50% of the
total value of new requirements, the difference will be
credited against future orders; material may be de-
posited against a credit note, which may be utilised
at a later date; tse maximum amount allowed to
stand to the credit of any one individual is £200.
THESE Terms Have Been Made to the Lowest Eco-
: nomic Minimum, to give the customer the best
value possible, while enabling us to maintain the
standard required of this business.
SPECIAL. Notice is drawn to the fact that by stipu-
lating a minimum of 50% cash payable on part
exchange. orders, which is the same as stating that
the part exchange allowance is credited to -an order
for not less than twice the allowance, you are ensured
always of the best offer, as obviously the more we
allow you the more you ultimately spend with us, to
utilise” your credit, if for mo cther reason; mnote also
the facility of depositing material against a credit note,
it can be drawn upon as required, wherever you may
be; credit notes worth imany thousands of pounds have
been duly honoured upon presentation; a credit note
on Appleby's is saleable, should the necessity arise,
providing notice of transierence is lodged with us at
the time of sale.
AS Soon as Apparatus is Discarded from Use, dis-.
A poge of it, don’t keep it; it is not only wasteful,
but expensive; the longer you keep it the older it ig,
and the older it is the less value it is; exchange it
for a part exchange credit note, the value of which is
constant, and can be disposed of if necessary by the
nolder with greater ease and facility than an article
or collection of articles can_ever be.
QU Will Do Well to Deal with Agpleby's; there
is more in part exchange than the mere allyw-
ance; there is that something which begets confidence,
that care that makes for efficiency; in the recent
words of an old customer : Quite an embarrassing aloof-
ness of purpose and an almost monotonous. accuracy;
you will know that it is all British—British capita
and British behaviour; you will know also by dealing
there that you are hefping,t,o employ British people.
SINCE the Day This Service Started it has Steadily
Grown, not on rash advertising or subscribed
capital, but on-the volume of attainment only; and in
these days husinesses do not grow by that means for
nothing, therefore we are privileged to invite you to
utilise this service, wherever you may live; if you send
your material by a carrier, pack it well, carriers are
only human, and it is better to be safe than sorry;
if you live in London, call to see us, you will like the
atmosphere, it savours more of sport and art than
the searing curriculum of commerce.
APPLEBY'S, Chapel St., St. Marylebone, London
(opposite Edgware Rd. Metropolitan Station,. or
4 minutes from Marble Arch;, Oxford 8t.). Tel.:
Paddington 8828 (3 lines). [0340

ELLOWS 4-valve Pedestal Set, complete installation,
marvellous tone, cost £16, as new, £8; alio- £6

kit parts for super 2-valve short wave experimental
receiver, with valves, coils, etc., bargain £4/10.-72,
Hohnewood Gardens, S.W.2. [1166

iting to advertisers, will ersure prompl attention. A28
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MuMICHAEL Transportable, as new, _fitted ultra-
chrome speaker,- really first class receiver; private
owner; 20 guineas.—Box 7035, c/o The Wireless Wﬁldz.

6

BERCLIF D.C.2 All Mains Receiver, 200 to 250

volts D.C.; price £14/10; with valves and royal-
ties, suitable for M.C. speaker; particulars free; trade
inquiries specially invited.—Simmounds Bros., Shireland
Rd., Smethwick. [8734

YOUR Old Receiver or Components Taken in Part
Exchange for New; write to us before purchasing
elsewhere, and obtain expert advice from wireless en-
‘gineer of 25 years’ professional wireless experience;
serd a list oi components or the components - them-
selves, and we will quote you by return post; thou-
sands of satisfied clients.—Scientific Development Co.,
57, Guildhall St., Preston. [0226

STRAIGHT Five Portable, makers’ 12 months’ guar-
antee; 8 guineas, complete.—Mosby, 507, London
Rd., Sheffield. [1169

2-VALVE‘Set, very selective, 200-2,000 metres, com-
plete with Osram valves; cost £10, gell £3: brand
new.—Priestley, 8,
London, N.10.

ACCUMULATORS— BATTERIES.

ZINC .—Best quality (wired), No. 1, 8d. per doz.;

4 No. 2, 9d. dper doz.; order valued 5/- €arriage
raid, otherwise 6d. for postage.—British Buttery Co.,
Clarendon Rd., Watford, Herts, [0258

ACCUMULATOR HIRE,

DON’T Buy Dry Batteries, join our .service; we keep

you continuously supplied with fully charged
C.A.V. high tension accumulators by regular exchanges,
anywhere within 12 miles of Charing Cross, for less
than the cost .of unreliable dry batteries; nothing to
buy—no deposit, Payment on each delivery or by
quarterly subscription; if your dry batteries have been
in use for one month or more, we definitely guarantee
that accumulators will give better and more selective
reception; we also give the same service with low
tension accumulators or maintain your own at equally
advantageous terms, from the smallest portable size
upwards; over 10,000 satisfied users.—Write or ’phona
now to London’s largest, most eficient and complete
wireless accumulator service, for their interesting folder
B2, post free.—Radio Service {London), Ltd., 105, Tor-

riano Ay., Camden Rd., N.W.5 'Phone: North 0623
[8751

{3 lines).
CHARGERS AND ELIMINATORS.

TANTALUM and Lionium for A.C. Rectifiers; for

Inexpensive chargers; blue prints for H.T. and
L.T., 1/- each; Lionilum electrodes, 2-3 and 5.8 amps,
—Blackwells Meatallurgical Works, Ltd., Garston,
Liverpool. (8298

LIMINATOR Kit Ready for Wiring.—The Westing-

louse 20 millinmp, 120 volt model kit consists of

transformer, choke, Westinghouse rectifier, 8 mfd.’s of
condensers, 2 Tesistances for S, G, and detector.

Grosvenor- Gardens, Muswell Hill,
[1204

ELIMINATOR Kits, transformer, choke, condensers,
valve, valve holder, resistance, terminals; 36/-,
post free.

UPPLIED, screwed to baseboard and safety plugs
and_sockets mounted.

RACELE-ENAMELLED Metal Case
Ready to Screw to Baseboard.
ONLY Requires Wiring to Drawing Supplied, and

can be used within 15 minutes.
100 Metal Cases, suitable eliminators, blue crackle
enamel, size 995X 7x5%,in., 4/-, post free,
JUARANTEED for 12 Months,
approval against ecash;

and sent on 7 days’
) i no risk whatever; the
postage ‘is paid, and the whole outfit ready to wire is
60/-—Fel-Ectric Radio, Garden St., Sheffield. [9963
HILIPSON'S Safety High Tension Supply Units for
A.C. and D.C. Mains, 200-250 volts 40-60 cycles,
also 230 volts 25 cycles.
10/_ Down and Small Monthly Payment Secures
the Finest H.T. Supply Available.
PHILIPSON'S Safety H.T. Units are Guaranieed for
12 Months Against All Defects.
ALL Models Sold on 7 Days’ Approval to Ensure
Complete Satisiaction.
PHILIPSON'S Safety H.T. Units are the Cheapest
to Install and the Cheapest to Run; £1/17/6 to
£6

is  Supplied

: RITE for Our Booklet, * Radio Power,” which
gives illustrations and full particulars.
PHILIPSON'S Safety Loud Speaker Qutput Filters
for All Receivers, power valve, or Pentode; a re-
markable output filter at a very low price; 16/6.
PHILTPSON and Co., Ltd., Radio Engincers, Astley
Bridge, Bolton. 'Phone; 2038 .Bolton. [0318

COMPLETE Kits of Components for Making Your
[4]

wn H.T, Eliminator, output 150 volts 30 mA,, |

suitable for almost any 3-valve set, kit comprises
transformer, choke, Philips 1801 valve, 7 mfd. con-
denser block, resistograd, etc., and inll instructions;

price, including royalty, 50/-; state your mains volt- |

age when ordering; we can also make any special
transiormer with ocutputs up to 1 kW' for all pur-
poses; send us your enquiries; very keen prices for
quantities. —Ellison Manig. Co., Ltd., Dragon Works,
Harrogate. I1190

A29

What do you look for

in a Wireless Set ?

Performance ? Appearance? Low
Running Costs ?

On each of these points, the
Lotus 3-valve S.G.P. All Electric
Receiver scores - full marks. Un-
equalled for width of range, giving
perfect trouble - free reception
under all conditions -~ ample
volume, highly developed sensi-
tivity and selectivity (enabling
unwanted stations to be cut out
with ease} and crystal clarity of
tone.

In appearance, an elegant piece
of furniture of which you can be
proud—not merely a cabinet.

Running costs practically nil. No
batteries needed—all power being
taken direct from the electric light
mains.

Price, {21 cash or 1z monthly
payments of f1:19:9.

Ask your dealer for a free demon-

siration, and full details of this
remarkable set.

OIS

"ALL ELECTRIC

RECEIVER

Garnett, Whiteley & Co., Ltd.
(Dept. W.W.10)
Lotus Works, Mill Lane, Liverpool.

Chargers and Eliminators.—Contd.

CHESTER BROS.—AIl types of mains transformers
and chokes to any specification.—Chester Bros.,
244, Dalston -Lane, Loadon, Es8. [9798

PHILIPS 450 Charger (200 A.C.), 1.3 amp.x2-8
volts, as new; 30/-, or nearest.—l'aulkner, 175,
Station 8t., Burton-on-Trent. [1168

SAVA_GE'S Specialise in Wireless Power from the

Mains; reliable apparatus at reasonable prices.
AVAGE'S.—Transformer 'laminations and Balkelite
. bobbins; intending home constructors should write

for list.
AVAGE’'S,—Reliable smoothing condensers, 1,500
volt D.C. test, 1 mid., 2/-; 2 mfd., 3/-; 4 mid.,

5/f3; 5:’5)/()9 volt D.C. test, 3 mid., 1/6; 2 mid., 2/3; 4
mfd., L
AVAGE'S.—Super “smoothing and output chokes,
many types available; write for list.
AVAGE'S.—Mains transformer for Westinghousa
H.T.4 unit, with additional winding, 4. volts
centre tapped 3 amps, 23/-; transformers for other
Westinghouse units available.
AVAGE’S.—Mains equipment new Foreign
Listeners  Four, transformer, N.F.L4, 33/-;
szltr)loothmg choke, C32G, 20/-; output choke C320,

for

AVAGE'S.—Mains equipment for Power Pentode
Two transformer, P.P.2, 33/-; output choke, L.C.
36P.G., 19/6; smoothing choke, L.C.36G, 18/-
AVAGE'S.—Mains transformer B.T.4, 500-0-500
volts, 120 m. amps, 7Y% volts 3 amps.,, 6 volts 3
amps, 4 volts 2 amps., 4 volts 1 amp, 4 volts 1
amp., all centre tapped, specially developed for auto-
matic bias; 57/6.
SAVAGE'S.—Mains transformers and power chokes
are carefully and irndividually constructed trom
first class materials, with an exceptionally generous
margin of safety.

AVAGE'S, 146, Bishopsgate, London, E.C.2.

‘Phone : Bishopsgate 998. [2165
CABINETS.

CABINETS for All Requirements.—F. W. Ramsey,

63, Shaitesbury St., London; N.1. Clerkenwell

7139. [9736

DIGBY'S Cabinets.—Table models in solid oak and
mahogany; from 11/6 to 71/-.
DIGBY’S Cabinets, fitted with Radion or Resiston
ebonite if required
IGBY'S Cabinets.—Pedestal model, with separate
battery components; from 56/- to £12.
DIGBY'S Cabinets Made to Customers’ Own Designs.

DIGBY'S Cabinets.—Write for new 16-page art cata-

logue.—F. Digby, 9, The Oval, Hackney Rd., E.2.
'Phone : Bishopsgate 6458. [o128

COILS, TRANSFORMERS, ETC.

RANSFORMERS and Chokes for Battery: Elimina-
tors.--Chester Bros., 244, Dalston Lane, London,

T

E.8. [9706
6 0 and 1,000 ohms Decoupling Resistances,
specified for the largest and most  im-

portant ' Wireless World " receivers; 1/6 each, post
free.—Groves Brothers, S8t. Mary's Place, Shrews-
bury. [1088
ILO-MAG Four Formers; slotted, ready for winding,
12/6 set; 1930 Everyman Four, 8/6 set, post free.
—Groves Brothers, St. Mary's Place, Shrewsbury.

[1089

ERRANTI P10 Transformer, 230-250v. 50 cycles,
secondary 4v. 4 amps, 6v. 3.5 amps., 45v.; 23/- —
Gleaves, Curzon Rd., Stockport. [1180

RANSFORMERS and Chokes, every description.—
Enquiries ‘ Stolys,” 125, Eswyn Rd., “Tooting,
S.W.7. [1172
AND-PASS Four, Coils, complete, 80/-; Ideal
Home receiver coils, complete, 43/-; gsuperhet.
adaptor coils and base, 24/-; 8.G. S.W. Three, 4 coils,

34/-; 4 additional, 46/-; Berclif coils from stock

for all popular scts; trade supplied —Simmonds

Bros., Shireland Rd., Smethwick. [9941
DYNAMOS, ETC.

YNAMOS and Motors, Rotary converters and motor
generators, 2,000 in stock at bargain prices.—
Electradix Radios, 218, Upper Thames St. [1125

GRAMOPHONES, PICK.UPS, ETC.

.M.V. 105, oak table, latest model, cost £7/10,

as new, £4/10; Gambrell Novotone, £2/10.—77,
Hartland Rd.,, N.W.6. [1195

LOUD-SPEAKERS.

AKER'S SELHURST RADIO 36-page Booklet,
B ‘“Sound Advice is Yours for the Asking''; wrile
now for new edition; see displayed advertisement on
page 12. [0231

ARCONI M.C, Speaker, 240 D.C.; cost £6/6, as

new, £3.—L. Ashley, 9, Bramshill Rd., Harles.
den, N.W. [1192

OVING Coil Speakers, made by Radio Corporation
M of America, 8,000 ohm field, 200-350 volts, 25-45
milliamps, input transformer,

PS %-\, auston

unused, £4 each; also
Magnavox, 200 volt field, in cabinet.

£3.—16, Denbigh
St., 5.W.1. Victoria 7705. i [1187

Advertisements for *“ The Wireless World ™ are only accepted from firms we believe to be thoroughly reliable.



10 - ADVERTISEMENTS.

AUGUST I3TH, I030.

Loud-Speakers,—Contd.

EI’OCH Moving Coil Speakers are Masterpicces, de-
signed and produced by master engineers.
FPOC}_i Moving Coil Speakers are the Standard by
4" yhich other Speakers arc' Compared.
EPOCH Moving. Coil Speakers are jn Use in Many
Editorial Offices.
EPOCH Moving Coil, Speakers are in Usc in Several
Famous Laboratories.
POCH Moving Coil Speakers are in Use in Many
4 Broadcast 1g Stations.
EPOCH Moving Coil Speakers are in Use by Most
Prominent Musicians.

EPOCH Moving Coil Speakers Bring Unbounded Joy
to Thousands upon Thousands of Homes.
E.POCH Moving Coil Speakers, the only speakers

that give clear, uncoloured reproduction.
POCH Moving Coil Speakers do Render Speech
Perfectly and Music Correctly.
POCH Moving Coil Speakers Provide the Perfect
Iliusion o1 the Artist's Presence.
EPOCII Moving Coil Speakers Represent the Finest
Intrinsic Value® Ever Offéred.
POCH Moving Coil Speakers are Guaranteed for
a Year, but last for ever.
EPOCH Moving Cool Speakers Bring the Grand
5 Concert out-of the Most Modest Set.

POCH.—You can hear a hundred moving coil
speakers, but Epoch is different.

JPOCH.—If you own the best set, only by Epoch )

can you confirm it.
POCH.—Away with the tin can and: eracked banjo
4 reproduction, and install an Epoch.
‘POCH.—Away with the drumminess, droniness, and
buskiness of the average moving coil speakers.

EPOCH.—TThe clearest, sharpest, cleanest, reproduc-

tion—a marvel of accuracy and beauty.
EPOCII Moving Coil Speaker Models from #£2/10
1o £30.
EPOCH Moving Coil  Speakers.—Models {fdr every
requirement and taste.
EPOCH Permanent Magnet Moving Coil Speakers.
© _Nine models from £3/15.
POCH Permanent Magnet Moving ,Coil Speakers
Require no Mains or Batteries.

POCH Permanent” Magnet BSpeakers are more
E Gensitive than - most Energised Moving Coil
Speakers. E

POCH Energised Models are the Finest ever” put
E on the Market.

POCH Super Cinema Speaker has Created the
E Biggest Semsation for Many Years.

EPOCH. Super Cinema Model is many times .as

Sensitive as the so-called Supers.
POCH Super .Cinema Speakers. give Enormous
E Volume ifrom a 1-watt Amplifier.
El’OCH Super Cinema Speakers are used .on many
! 100-watt Amplifiers and never ' rattle.”
E‘POCH Super Cinema Model is Standard on several
Talkic ‘Equipments.
EI’OCH Super Cinema Model is already in use in
over 200 Cinemas. -
EPOCH Super. Cinema are the only Moving - Coil
‘Speakers used in Large Theatres, unaided.

EPOCH Super Cinema Speakers provide alone the
Upper as well as the Lower Register.

EPOCH.—Other Moving Coil Speakers require the
~ help of exponential horns to provide depth.

EPOCH.—A list of many prominent cinemas using
the Speakers supplied on request.

~NPOCH Speakers are not Made of Tin, or Alu-

]fJ _njinium Stampings, but are sound, solid, engin—l

eering jobs.

EI’OC}I Heartily Invite Comparison, on all counts,
with any make, regardless of price or claims.

;' POCH.—Don’t. accept our quality claims without
verification, but don't accept any other maker's

. either.

POCH.—Order. cne.on 7 iays’ approval, and. test
with a switch-over; the only real test.

EPOCH Moving Coil Speakers may be heard in our
2 Demonstration ‘Room Daily. -

POCIL—Our demonstration room is in the heart
oi London.

EPOCH.—:ILS accessibility. bas been studied for the
convenience of callers.
POCH.—I{ you cannot call, write for booklet W'8.3,
and approval terms.

FOCH RADIO MANUFACTURING Co., Ltd.,
7 Farringdon Av. (near Ludgate and Holborn Cir-
wuses). 'Phone: Central 1971 [8983

Mention of “° The Wireless

THE WIRELESS WORLD

BONA FIDE TRADERS’ GUIDE.

Send for our comprehensive Illustrated List,
QUICK SERVICE., QUICK SERVICE.

THE QUALITY HOUSE.

PERSEUS MFG. CO., LTD. (Dept. W.W.).
BRANSTONE RD., BURTON-ON-TRENT.

METAL CABINETS

for all Wireless World sets from 22/6.

Aluminium screening boxes, all sizes, to

crder, Standard size from .stock,
6% 6% 8}, price 4/~ edch,

W. H. PARKER, Sheotmetal Workers,
Back Autumn Terrace, Leeds . Tel. 52859.

P REPAIRS

Any make of L.F. Transformer, Loudspeaker
or headphones repaired and: disPatched within
£3HOURS—TWELVE MIONTHS' GUARANTEE
with each repair. &/« Post Free.

Terms 10 Trade.

TRANSFORMER REPAIR C9.,
: Dept. W.,
ksss, Garrett Lane, Tooting, London, S.W.17 ‘

“TILTRACK?

2

For the Wireless Experimenter, Factory,
Factor and Retailer,
Full Particularsfrom Sole Manufacturer and Palentes® —

BERTRAM THOMAS, ¥o5%ichrsces

WANDER PLUGS

Actual size, nickel plated, 6 colours. 2pw
8tandard size, 2IFW or Midget, 2d. each.

Wrile for List X105,

J. 1. EASTICK & SONS,
118 Bunl?ill Row, London,E.C.1

A 2id. Stamp
brings you Post Free a
POLAR TUNING GRAPH
which enablés you to recordand
identify any station by its wave«

length.
Dept. ' W.”

WINGROVE&ROGERSLtd.
188-9,Strand,London, W.C.2.

A Splendid Opportunity

for amateurs. Sale of surplus stock of
components,

10 a.m. to 6 p.m.
15, Windsor Street, Essex Road, N.1.

(3 minutes from Agricultural Hall.)

EVERY
FRIDAY,
FOURPENCE

Fhe.

VALVES.

MPLIFIER Valve.—If you require power you can-
not do better than one of these (or matched in
pairs il required). £
FILAME_NT Volts 6, plate volts 400 (maximum),
grid bias 84 volts {approx.), impedance 800 obms,
amplification factor 3.8, mutual conductance 4,35
m.a./volts; price £5/10; see article ' The Wireless
World,” 24th July, 1929, then send to North London

| Valve Co., Ltd., 2214, Cazenove Rd., Stoke Newington,

London N.16. [1143

4/ , 2 Cossor R.C., 2 Mullsrd LF. P.M.1 H.F.;

7/-, Cossor 230X.P., Mazda P240; 10/-, Cos-
sor §.G.220, rectifier S.P.42/U; 5/-, Tungstram.—
“ Drince of Wales,” Westbury, Bristol. [1177

T.H. P615;, new, 10/-; Bll, 5/6; Cossor 6 volt
0.1 H.F. det, 4/6; write list.—Upton, Langtons,
Alrestord,” Hants. {1111
IATRON American Tubes; write for prices.—Agent,
Perry Company, 32, Dawes Rd., Fulham. - [1203

COMPONENTS, ETC., FOR SALE.

ELLING-LEE Panel Fittings are designefl to give
an expert finish to any home-constructed set;

catalogue post free.—Belling and Lee, Lid, Queerfs\siag

Works, Ponders End, Middlesex.

COMPONENTS Leént on Hire.—Details from Alex-
) “ander Black, Wireless Doctor, 55, Ebury St.,
8. W.1. S8loane '1655. {0329

ARCONI TUniversal OQutput Transformer, 12/6;
Loewe pick-up, 10/-; valves {unused}, P.X.650,
'7/6; A.0./S.G., 12/6; A.C./H.L, 8/6; A.C./P., 8/6;
Amplion choke filter output unit, 7/6.—Durrant, 15,
Red Lion St., Norwich. [1183

IRELESS Parts, 6 months old; ridiculonsly cheap.
—Write to Surplus, Lansdowne, Guildford. [1181

RETAILERS’ Bankrupt Stock, all genuine, Polar Ideal
slow wmation variable condensers, 0.0005; 7/6 each.

OSSOR 'Transformers, 13/-; Mullard, 13/-; Fer-
ranti A.¥.3C, 17/6; Osram L.8.5 valves, 17/6; Mul-
lard D.¥.A.7, 17/6; Phillips full wave rectifier valves,
300v. 75 m,a., 4v. filament, 14/6.
RAHAM FARISH Resistances, cariy 10 m.a., suit-
able decoupling, ete., 2, 3, 4, 5, and 30, 100,
150, 250, 350, 500, 1,000 ohms; 1/6 each.
ULLARD Grid Ieaks, 0.25 and 2 meg, Sd. each;
Toewe 2 meg., 9d.; Ediswan vacuum grid ‘leaks,
1’ meg., Ediswan anode resistances, catry 1 m.a. at
180v. 30 and 250 thousand ohms, 9d.
GARRARD D/8 Motors, No. 104, 33/6; Hydra fized
condensers, 2 m.f., 650y, test, 2/2; Hydra 4 mf,
350v. working, 4/6 each; ditto, 500v. test, 3/6 each;
Iydra 0.01 Mansbridge, 9d.; Polymet mica 0.0003,
moulded ease, 7d. each.
SECOND-HAND Goods, Osram musie magnet, perfect,
70/-;. Lewcos triple ceil unit, 35/-; L.S.5, 10/6;
Osram P215, 5/6; Peto Scott H.E. coile, 10/- pair;
T.C.C. olectroylitic condensers, latest type, 9/-; Harlie
wave trap, 4/6.—G. A. Ryall, 182, Kennington Rd.,
London. [1179

.GECOPHONE Portable Case, marcou, with fret, good

condition, 25/-; Climax choke, unopened, 4/-;
Ormond var. 0.0005, 2/6; ditto 0.001, 3/6; 2 Formo
var., 0.0005, 2/6 each; ditto, 0.00035, 2/6; 2 Burndept
S.M.. dials, 3/- each; 1 large Ormond ditto, 2/-; 2
Wearite d.p.d.t. barred switches, 2/6 each; 1 2-coil
holder, 1/6; 2 Igranic 30 chm var. resistunces, 1/- each;
1 Mullatd permacore, 10/-; 1 Wearite choke, 2/6;
1 Marconiphone R.C,C., 3/-; Gambrell neutrovernier,
2/:; Talisman coil, 4/6; Lissen L.S. unit, 7/6.—W. D.
Bell, Glenrock, Brough, E. Yorkshire. {1178

BA‘RGAINS in Components.—See. new sale list;
gwitchgear and resistances huilt to order; slider
wire -wound, 2,300 ohms, iron eclad; 17/6.—Electradix
Radios, 218, Upper Thames St [1126

ORTABLE Parts, comprising moroceo covered case,
Amplion speaker, and frame aerial_in lid, va]ves,

2 P.M.3s, P.M.4D. P.M.24, Polar 2 H.F. aperiodic
unit,. 4 volt C.A.V. Jellyacid accumulator; £2 lot
for quick sale.—Sayers, 32, Larnach Rd., Hammersmith,
W.6. [1165

ALE of Wireless Components.—Large quantity of
valves, condensers, coils, switches, chokes, trans-
formers, rheostats, valve holders, resistances, fuses,
grid leaks, phones, etc., many new, guaranteed working
order; going cheap; send for price list.—Upton, Lang-
tons, Alresford {Tel.: 23), Hants. [1110

ADIQ HOUSE, HUDDERSFIELD, issues the Reli-
abilily Wireless Guide, which will be sent- post

free -upon request by Messrs, J. H. Taylor and Co,,
15, Macaulay St., Huddersfield. [7823

ART Exchange.-See our advertisement under Re-
ceivers for Sale.—Scientific Development Co., 57,
Guildhall St., Preston. {0228

OVOTONE: 50/- 4v. 5a. Met-Vick Translormer,
20/-; Pye chokes, 2 heavy duty, 20/-; 7 32H,
7/- each; 2 B.T.II. 15-1 10-1 step down, 9/- each;
2’ megastats, -1 megobm, 3/- each; Cyldon dual syn-
chratune, 0.0003, 16/-; Hypermu, 12/-; all brand
new.—Box 7086, ¢/o The Wireless World. {1198

YPOCH 66 6-volt winding . high resistance .coil,
£2/10: A3 rectifier, 15/-; T.C.C. '4,000 mid.
electrolytic condenser, 15/-; Gambrell Novotone,
£2/10; Woodruffe pick-up, £2; all periect and-as new;
post extra.—4, Princes St.,, Southport. {1191

World,” when writing to advertisers, will ensuve prompt attention.
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Lion;pox;ents, Eltcd, for Sale.—Contd. E Specified | WANTED.
s ew.—Dua; rum control, 5/-; Formo T I 3

0.0005, 3/-; Orgola coils, pair 10/-; Amplion for the W S o Dnt fSe oy reloss World.” for October (1174
AU.4 horn unit, new, 5/-; Formo transformer, 3/6; 66 7]

Pye differential, 2/6; Lissen H.F. choke, 3/-; fine BAND PASS M-L Converter, input 6-12v.,: output 250-450v. 300

radio-gramo cabinet, 20/-; valves: P.M.3, P.M.4D, F ‘JR ui.a.—Knights, ‘Harleston, Norfolk. [1170

P(.)M.Z,T;)uﬁo ?.P. and H.‘P%}, all 3/- each; PM1146 0 . “ZANTED Burndept short wave set.—Particulars to

10/-— artland Rd., N.W.6 [119 Box 7036, c/o T'he Wireless World. [1163
Tni. MAGNUM

I IAVE You any Apparatus to Dispose Of?

versal Radio Exchange Services will either sell
it for cash or make a generous allowance against new
or second-hand apparatus; we have a large stock of
second-hand components in guaranteed condition; let
us know your requirements, lists free; this_ week’'s
special bargains: 500 volt test 7 mid, eliminator con-
densers, tapped 4-2-1, at 5/-; L.F. transformers, 3/-
to 12/6; Becol coil formers, have been slotted, 1/-
each; large selection of main transformers; large
assortment of modern valves, A.C. and battery; fixed
condensers, resistances, speakers, gramophone motors,
hand and electric, rectifiers, sw1tches, tuners, coil
holders, coils and other components; send us your en-
quiries and let us know what you have to dispose of,
to Universal Radio Exchange Services, 15, Princes St.,
Harrogate. [1193

BARGAINS amateur's surplus; Atlas 220-240 volts

C. super eliminator, 60 mA. at 180 volts, 2
variable tappings and one fixed, £4/10: R.C. 'units,
Mullard, 8/6; Ediswan, 3/6; Dubilier,” 4/6; 0.0005
variable cundensexs, Ormund Wlth vernier, 6/-; Lotus,
4{-; Clarion anode dual coil, 6/-; Lissen L.T. trans-
former, 5/-; Lotus D.P.D.T.,smtch 2/6;.Climax choke,
5/-; 100,000° ohm anode  resistances, 5/-; neutralising
condenser, 1/6; 400 ohm resistance, 2/-; T.C.C. 0.01
mid. Mansbridge, 1/-; all guaranteed perfect —Withers,
17, Torrington St., Grimsby. [1186

MISCELLANEOUS.

SCOTT SESSIONS and Co., Great Britain's Radio
doctors, officially approved as wireless repairers
by Radio Society ot Gieat Britain and Wireless League;
old sets of every type repaired, rebuilt, modemised;
send set for immediate quotation.
JCOTT SESSIONS and Co.—New sets constructed
with your or our compunents, guaranteed finest
workmanship; we specialise in ** The Wireless World
circuits; remember, we have satisfied customers
throuﬂhout the ‘British Isles and in three Continents;
if you so desire, we will design and construct high
grade apparatus to suit your especml circumstances for
quality, range and selectivity.—Tel. : Tudor 5326. Mus-

well Hill, London, N.10. [0262
ALEXANDER BLACK,
HE Original Wireless Doctor, will call (London

and Home Counties) and cure your set.
ONSULTATIONS by Appointment without Obliga-
tion; sets installed, maintained and brought up
to date; components and McMichael portable sets on
hire; purity reproduction specialists.
55, Ebury St., Victoria, S.W.1. Sloane 1655.
[0277

EASY Payments.—We supply, by easy payments,
components, accessories, and sets, any make; 10%
down, balance spread over 11 months.—Send list of
requirements to London Radio $upply Co., 11, Oat
Lane, London, E.C.2. [ 337

ENGINEERS, novice or expert, £300, £400, £500
per year or more is within your grasp. In our
handbook ¢ Engineering Opportunities,” Lrof. A. M.
Low explains where the good posts ebound. This hand-
book has shown the way to better things to over 20,000
of your fellows; it contains details of A.M.I.Mech.E.,
AMILEYE, AMICE., AMIAE, AMIStruct.E.,
Matrie, C. and G., G.P. 0. etc., exams., outlines home
study courses in all branches of electrical, mechanical,
motor and wireless engineering, and shows the unique
advantages of our appointments department; why stay
in the Hammer and File Brigade? Send for our: free
handbook at once, stating branch, post or exam. which
interests you.—British Iustltute of Iingineering Tech-
nology, 87, Shakespeare House, 29-31, Oxford B8t.,
London, W.1. [1185

PATENT AGENTS.

ATENTS and Trade Marks, British and foreign.—
Gee and Co. (H. T. P. Gee, Member R.8.G.B. and
AMIR.E.), 51-52, Chancery Lane, London, W.C.2.
'Phone : Holborn 1525. [0001

REPAIRS.

SCOTT SESSIONS and Co., Great Britain’s radio
doctors; read advertisement under Miscellaneous
column. [0263

HE BARNES RADIO SERVICE.—Repairs, re-
building, demonstrations, radio gramophones and
scratch filters; reproduction speclahsts any distance.
—53, High S5t., Barnes, 8.1v.13, Plospect 5633. [9705

OUR Transformer Rewound or Repaired and re-
turned promptly; 3/6, post free—James,
Bitterne Rd., Southampton. [1189

GUARAN’I‘EED Repairs by Experts.—Loud-speakers,
headphones, cone units, pick-ups, any type, re-
wound, remagnetised, and adjusted post free 4/-; trans-
formers. from -4/-—Howell, 91, Morley Hill, Enﬁeld
Middlesex. [9555

190,

A
SCRE

Similar to Hiustration, size 4}" x 6}" x 6"

PR

or set of 5, including baseboard, 25/-.

We speciglise

supply as a constructional kit, ready wired and tested,
or parts separately.” Full pamculurs and tnteresting

BURNE-JONES

AND COMPANY LIMITED,
Magnum ** House, 295 Boro’ High street London, 8.E.1

LUMINIUM
ENING BOXES

Frosted ﬁmsh.

icE 5/- Eacu

inthe **BAND PASS " FOUR and can

Uterature free on request.

Telephones: Hop 6267 & 6258.

m I

The Ideal

21, flhwy

PUBLIC ADDRESS

large Outdoor or Indoor Audience by
Loudspeaker through Valve Amplifier
or L.F. Stages of Wireless Set, and
for making Announcements through
leads of Gramophone Pick-up.

HAND TYPE.

)
I

This Microphone can be uséd with or witkout the sound
collector ‘shown in tllustration.

Microphone Transformer for the above Instrument, 6/~
Full Directions and Diagram of Connections Free.
FREDK. ADOLPH, Actual Maker,

NEW
CROPHONE

Instrument for addressing a

Powerful Loudspeaker
Reproduction with
perfect Purity.

Highly sensitive Miero-
phone, guaranteed entirely
free from distortion or
microphonic noises, abso-
lutely silent background
far superior to ordmary
Microphone Transmitters
and obsolete Government
surplus; for use with Valve
Amplifier or Wireless Set,
at  Opep-air  Meetings,
Sports Grounds, Garden
Fetes; in. Cmema Theatre,
or Dance Hall. Operates
from 2 volt tapping of L.T.
Accumulator, through
Microphone Transformer.
Current consumption one-
tenth Ampere. Provided
with detachable sound
collector and a ¢ ft. silk
connecting cord; every
metal part nickel- plated,
black polished Erinoid

handle, as illus- 16/6

tration -

'PHONE ;

Street, London, W.1. Museum 8329,

ANTED, A.C. kit set, cabinet und eomponents.—
34, Leyburn Rd., Darlington. {1173

NIVERSAL RADIO EXCHANGE SERVICES
Want Your Second-hand Apparatus in Exchange

for Cash or Other Apparatus, new. or second- hand
write now for particulars of our original scheme fur
a better exchange and sale service.—Our addxesT:, 15,
1194

Princes St., IHarrogate.
ANTED, A.C. 200 eliminator, or parts; also
chargers,—43, Ramsden St.; ITuddersfield. [1188

FINANCIAL PARTNERSHIPS.

'MANUFACTURER of High Class Wireless Receiv-

ing Sets would consider Co-director with Capital,
or amalgamation with wireless manufacturers of repute,
to extend well established business; investor must he
experienced, and acquainted with latest development.
in . radio; capital secured, interest, salary; highly
gualified party only could be cun51dered —Box 7096,
cfo The Wireless World. [1205

BUSINESSES & PROPERTY FOR SALE,
TO BE LET, OR WANTED.

YOR Sale as a Going Concern, well established radio
business, main road, City of London; part purchase
price can be. repaid out of profits if 1eq1ured good
opportunity for .young man wanting fo start up in

business; partnership cousidered. —Box 7079, c¢fo Ths
Wireless World. [1176
IRELESS and Ilectrical Business, main road,
Croydon, well established, low rent, must sell;
bargain, £125, including stock.—Box 7037, e/o The
Wireless World. [1164
STABLISHED Wireless School. furnished living

accommodation inclusive, excellent reasons for

digposal, with proof; excellent income; large operative
area; £500, or nearest offer; partnership suggestions
possibly considered.—Box 7090 c/o The Wireless
World. [1202

SITUATIONS VACANT.

“IANTED young manu, with good knowledge of large
amplifier and public address work, abls to build
and design high class receivers; South Counties district.
—Send age, experiencs, salary, to Box 7078, ¢/0 The
Wireless World. (1175

EPRESENTATIVE.—An opening occurs with

almost unlimited opportunities, for a representa-
tive of a large, well established motor and radio
wholesale huuse, applications are invited from .young
men between the ages of 23 and 28 who possess ability,
enthusiasm, personalily and good ' mixing ™ qualities
necessary to a successful travelling career; while ex-
perience is an advantage only applicants possessing these
qualifications will receive consideration; applications
must state age, .school, hobbies, plekus employers,
capacity in which you served them, length of time
employed, reason for leaving, and state if car owner.—

Write Box 7085, c/o The Wireless World. [1197
SITUATIONS. WANTED.
IRELESS Engineer, Dutch (28), 12 years’ experi-

ence, desires position a8 constructor-designer of
all mains receivers, gramophone, microphone, and public
address amplifiers, sound knowledge of large amplifiers,
especially sound movies; can speak 6 languages.—Box
7061, c/o The Wireless World.” (1171

REQUIRED post as Assistant, wireless and gramo-
phone shop, Ly keen, energehc young man, 12
vears’ experience Marconi Co.—Write Box 7089, c/o
The Wircless World. [1201

ELL-EDUCATED Man, 24, seeks position \in radio
laboratory or large stole 7 years’ experimenter
and sales.—Box 7088, c¢/o T'he Wircless World. [1200

RADIO Engineer, public school, 10 years’ experience
in the radio business, radloarams public address

equipment, and recording amplifiers, seeks position

giving greater scope for advancement; preferably re-

search work.—Box 7087, cfo The W :releu World.
{1199

BOOKS, INSTRUCTION, ETC.

TEP by Step. Wireless.—A complete course of in-
struction for wireless engineers; send 1/- for
first 4 weeks.—Clifford Pressland, A.M.I.LE.E,, Hamp-
ton-on-Thames. [0195

REE: Inventor’s Guide on Pafents.—T. A. A., 253,
(W), Gray’s Inn Rd.,, London, W.C.1. 6373

IRELESS MANUAL?” (1930 edition). By Caw
tain J. Frost.—A popular, practical, non-technical
guide to choice of:set, installation, use and maintenance-
learn how to. secure perfect reception.—Iilustrated 5/-
net, from a bookseller,” or litman’s, larker 8t., Kings
way, W.C.2 1145

Adnevtisements for *“ The Wireless World >* are only accepted from firms we belzeve to be thoroughly reliable.
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« SOUND S k : A\ M = take tull advantage of the im 3=
ADVICE.” pea ?r in ﬂ MODEL 34 Ea B { proved method of contact ]
the World o Designed for the - = Resil“is::“;: clg'ockets Furd =
PERFECT BAND PASS FOUR”|/= and Soli u
olid Plugs
RECEPTION FOR as specified in the June 25th issue. = TheNockots, IDSITE pla.ced%eh]nd =
MUSJE. LOVEDS PrIcE £2 .5.0 = Bt u
o [ i |
greater degree of resilience, certain SOLDER

B AI(E% Please state Mains Voltage & Frequency. = contact end tong life are assured. CaodiE’) =
Manufactured by ] No. 22 Long Uninsulated Resilient - ]

¢ C Socket for use with insulated panels +1BA
Sethunst RICH & BUNDY, LTD. = w4 B Hh moutng g W

i rice 0. or n.insa-
N | Ww&gw 13, New Road, msoni‘n?‘;lsd ‘757'"1 Middlesex. = N;’;f«" lated pauelsPnceld No. 25 Clix Ao ) =
Solid Plug. Maximum Tensile Pro. Pa

Super Power Moving o izﬂoa:vood gEh%d City Retail Stockist: i etrengéh 4. |
Coil Speaker. orks' 42, Cherry Orohard ||| £°G. WOOD, 2. QueeaSteost, E:C4. - ‘Phene: cieys16s. | | B | EGTRO LINX LTD., 25, Vauxhall Bridge Rd., SW.1 [
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RADIO DATA CHARTS

A SERIES OF ABACS

providing most of the essential Data required in Receiver Design.

By R. T. BEATTY, M.A,, B.E., D.Sc.

Reprinted from ** The Wireless World.”

* Radio Data Charts” provide designers of wireless apparatus with a
ready and convenient means of solving problems without having
recourse to complicated formule and mathematics.

By the use of the charts it is possible to tackle all the more familiar
problems in radio receiver design; such as, for example, finding the
relationship between inductance capacity and frequency, and working
out the design of high frequency transformers. All keen amateurs
will appreciate this helpful book.

Price 4’6 net. By post 4/10.
(39 CH:ARTS and more than 50 Diagrams.)

From all leading booksellers or direct from the Publishers.
Published from the Offices of “ THE WIRELESS WORLD.”

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

S e o e e o e e e e S I S e e e s
o o el o o e B el e B S e M s e e e e

W.W.g3
xw-:xx:-::-::-:x:-:x:-c:-:x:-:x:-::-:x:-:x:-c:-:xxx:-:x:-::ﬁc&kx:-::-cxx:-::-:x:-::-:x:-:m-::-:x:-:x:-:x:-::-cxx:-cx:-::-:x:\-::-::-::-::-::-::-::-::-::-:xx:\-::-::-::-:x
Mention of ‘* The Wireless World,” when writing to adverilisers, will ensure prompt attention. A32
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WESTINGHOUSE RECTIFIERS
FOR LOW TENSION MAINS UNITS

9 volts 1 amp. WEST'NCHOU E 9 volis 2 amps.
METAL RECTIFIERS

represent the most convenient and satis-
factory means yet devised for obtaining
direct current from an A.C. Supply,
and are used in large quantities on
‘account of their reliability, durability
and efficient performance by the leading

Type A3. 23/6  manufacturers. Type A4, - - 39/6

Full details of these Units and how to use THE WESTINGHOUSE BRAKE &
them are given in our 32-page book * The SAXBY SIGNAL COMPANY, LTD.

All-Metal Way, 1930”" which tells you all 82, York Road, King’s Cross, London, N.1
you want to know about A.C. Mains Units.

Send 2d. stamp with your name and
address.

Telephone : North 2415-6-7-8.

—

PATENTS

STANDARD TELEPHONES AND
CABLES LIMITED

Beg to announce that they are the owners of more than
60 patents relating to wireless broadcast receiving sets.

These include amongst many others ;—
Superheterodyne
Push~pull
Split Loop
Hartley Oscillator
Mains Receivers
Free Grid Bias
Gang Condensers
Volume Control with

Constant Impedance
Folded Exponential Horns

d B
(en congunction with Electfigal Research Products Irc.) ‘ CELESTIO N LOUD-SPEAKER
Combined Gramophone | Model C.12

and Radjo RADIO’S RIGHEST VOICE
AND THAT they are willing to grant licences | For over four years the Celestion C.12 Loud-Speaker

; p has remained the supreme standard for the finest radio
under these patents and future inventions of A "
their own and their associated Companies to

reproduction—** The Very Soul of Music.
See and hear it for yourself at any radio dealers!

|
approved British manufacturers,who areinvited to l QOak £5:12:6 Mahogany £5:17:6 Walnut £6:6:0
I

apply for further particulars and conditions to -—

STANDARD TELEPHONES & CABLES LTD.
Roqm 7117, Bush House, Aldwych,}.!y}C.Z

CELESTION LTD. Kingston-on-Thames.
London Showrooms: - - 106, Victoria Street, S.W.1.

o 3
- Advertisements for ** The Wireless World ™ are only accepted from firms we believe to be thoroughly reliable.
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PROGRESS

T is not until we inspect the great modern

lifeboats of to-day that we realise what
great progress has been made in the last
century. Our lifeboat service — perhaps the
finest in the world—is built upon many years
of hard endeavour.

Similarly it is the result of years of research
and experience which has placed the Pertrix
so far ahead of any other battery. There is

NO SAL-AMMONIAC

in the Pertrix—that is why you have 609,
longer life entirely free from crackle or faulty
reproduction. See that you buy a PERTRIX
battery—the result of Modern Progress.

Pertrix batteries for flash lamps are also
available. Wprite for Leaflet B, which will give
you full particulars of all fypes.

PRICES.
DISCHARGE 12

STANDARD. MILLIAMPS. GRID BIAS.
. Size in inches.
Volts. L. B. H. s. d.

60 55 X 6} X 34 8 0

100 83 x 6} x 34 13 0

120 108 X 6} X 3% .-.... 15 6

AR

PATENT

DRY BATTERY

PERTRIX, LTD., Britannia House, 233, Shaftesbury Avenue, London,

w.c.2

-

(1h.C.123)

- -3
4
Printed for the Publishers, ILirre & Soxs Lrp., Dorset House, Tudor Street, London, E.C.4, by The Cornwall Press Ltd., Paris Garden, Stamford Street, London, S.E.1.

Colenial and Foreign Agents:
Uxitep StaTEs—The International News Co., 181, Varick Btreet, New York. FraxceE—W. H. 8mith & 8on, 248, Rue Rivali, Paris; Hachette et Cie, Rue I¢aumur, Parie.
BELGIUN—W. H. Smith & Son, 78, Marche aux Herbes, Bruseels. Ixpia—A, H. Wheeler & Co,, Bombay, Allahabad and Caleutta. Sourm Arpica—Central News Agency, Lid.
AvSTRALIA—Gordon & Goteh, Ltd., Melbourne (Victoriay, Sydney (N.S.W.), Brisbane (Queensland), Adelaide (8.A.), Perth (W.A.), and Launceston (Tasmania).
CaNaDA—The American News Co., Ltd., Toronto, Winnipeg, Vancouver, Montieal, Ottawa, 8t, John, Halifax, Hamiltcn; Gordon & Gotch, Lid., Toronto: Imperial News Co.,
Toronto, Montreal, Winnipeg, Vancouver, Victoria. NEW ZEsLAND—Gordon & Gotch, Ltd., Wellington, Auckland, Christchurch and Dunedin.
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LYONS “BA.T” 750.WATT )| |
““Q.M.B.” POWER SWITCH £

NOW DOWN TO 2 /-
(TYPE 730-Terminals—22/3)

j Latest Model: easily breaks 3 Amps @
250 V. *“Q.M.B.” Action: Indicating:
Live Parts Insulated from Lever : One Hole
Fixing : Nickel Finish. Small: Neat :
Efficient : Guaranteed fully,

Send a postcard to-day for our free and post
FREE free Art Sooklet—12 illustrations—20 Circuits

L.F. TRANSFORMER

- s CAuLCR
WS C pit
Have acquired a worw-
wide reputation
Quality. and Value.
Bullt by Bpecialists in
Transiormercopstruction
they have set a Quality
of Performance above
reproach. Your Bet will
work better with a Telsen
Transformer - - - - Fit

- one pow |

diogrand 18/6 TELSEN ELECTRIC
l?:n:)sgg 1&6-1  CO.LTD., Miller 8t..
Radiogran «_ 7-1 Birmingham.
Ratio Price 1776,

R T

L e — =T ST

describing uses of this and our many other
AC Snap Switches. Many problems solved.
All types ready for delivery.

CLAUDE LYONS, LIMITED,

Head Office :—76 OLDHALL ST., LIVERPOOL.
LONDON:— 40 BUCKINGHAM GATE. S.W.1.

'

BIEI’TON ¢
.-... SELF-LOCATING V ALVE ,ﬂ .I
HOLDER || | |

l/- each fl

....

e

)

EREREEEE ||
pentoce W || 1
Pentode |
=Valve - . 5
Holders | =
TUNGSRAM 1/6 each |8 =
ELECTRIC LAMP n I
WORKS (GREAT Patent No, |M i
i 8RITAIN) LTD. 316708 ] il
Radio Dept., ) . e
72, Oxford Streer. b MANUFACTURED BY PROGRESS WORKs | it
Lontens iy ' C.F. & H. BurTon WALSALL, ENG. |8 |
2 | T T T T T T LT (T TL] llllllllllllllllllj

» ey . § gl - - .
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B NATURAL

—1s the keynote of the ideal speaker. The designer’s aim is to
2 A create an instrument which shall, in an acoustic sense, be
jeserscascesmnamas PRICES pe-senseeseseseasas  strictly neutral. It should be immediately and equally respon-
CHASSIS MODELS .. f9 10 o sive to all audible frequencies, giving preference to none, and it

TABLE CABINET MODELS: should maintain the same high level ot attainment throughout a

Oalc . 3 . f15 5 0 litetime’s service.

Walnut or Mahoguny g4 .. £16 iy o . . . .

Metal, wvlcjl;ed in leatherette, in Ideal, perhaps, but in the IFerranti Magno-Dynamic Speaker the
P;’Srlo)‘g'&‘»Tr\cEr((‘r\el);INEJ .ME)II,'LXESO ideal has been approached more nearly than many would think
Oak . 0 . 418 1% o possible. .Il may be operated _l)y any good receiver, aqd. requires
Walnut or Manogany .. .. L0 o0 o no energising current from mains or battery. In sensitivity and

Gradual payment terms if desired. Ask for

L5t WV 08, power it is equal to the highest class of Electro-Dynamic Spealer,

and in fidelity of reproduction is unsurpassed.

ehSmsssEbanammmsm s aae
Trasssanannssrssessrasmcnsaans

FERRANTI

MAGNO-DYNAMIC SPEAKER

FERRANT! Lto. HOLLINWOOD LANCASHIRE

At Advertisements for ** The Wireless World ** are onlv accepted from firms we believe to be thoroughly reliable.
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A

Iways ask your dealer for Dario.
guarantee of all that is supreme in Radio Valves,
and you are perfectly safe in buying Dario at all
times. The following notice to the Trade proves

It

Dario worth.

INDEMNITY BY

IMPEX ELECTRICAL LTD.

Messrs. The Mullard Radio Valve Co. Ltd.
have recently published notices in the
trade press intimating that they intend to
takelegal proceedings against retailers and
others who may infringe certain Letters
Patent owned by them, amongst which
are Letters Patent No. 283,941.

We are satisfied that the construction of
our well-known Dario Valves is not such as
to constitute an infringement of Letters
Patent No. 283,941, and we desire to give
notice to our trade friends that we under-
take hereby to indemnify any person who
may be sued for infringement of Letters
Patent No. 283,941 by the sale of our
Dario Valve in respect of any costs and
damages which may be awarded against
him provided that our Solicitors Messrs.
Philip Conway, Thomas & Co., of 80,
Rochester Row, Westminster, London,
S.W.1, shall have the conduct of any
action brought to recover such damages.

For the purpose of enabling any retailer
conveniently to avail himself of the benefit
of this indemnity we are depositing with
our Bankersin England in the joint names
of ourselves and our Solicitors a large sum
of money to be utilised for the purpose of
making this indemnity effective.

In future, should any claim be made
against any customer of ours for infringe-
ment of Letters Patent No. 283,941 by the
sale of our Dario Valves, the document
containing the claim should be sent
immediately unanswered to our Solicitors
at the above address in order to obtain the
benefit of this indemnity and relief from'the
trouble of conducting legal proceedings.

is a

ARI

VALVES

Ask your dealer or write for Free Folder to :

IMPEX ELECTRICAL LTD., Dept. C, 538, High

Road, Leytonstone, E.I1.
Telephone : Wanstead 2722.

194

Mention of ** The Wireless Wonrld,’

A

Contractors
i to the
i Air Ministry,

' The British
: Broadcasting
' Corporation, '
i The General
:Post Office,

etc.

M-L MAGNETO
SYND. LTD.
Radio Dept.
COVENTRY,

Telephone:  soor.

aed

posted to-day wili
bring you by re-
tyrn particulars
of how you can
operate an

All-Electric
Recelver
from a

supply main,
by using
the

D. C.

A, C.

ROTARY
TRANSFORMER

Write for Pamphiet 596/1.

Can be supplied to run from any voltage
12-250 V.D.C. 40 watt model £13; 85
watt model £19.

Recommended and used by Philips Radio,
Kolster-

+o

Marconipbone, Burndept,
Brandes, M.P.A., etc., etc,

PRICES

Supplied at the
following prices with
3° Vernler Dial :

Cat. No. Cap. Price
w.200 -0001 8/8
W.199 -0002 9/-
W.198 -0003 9&6
W.197 -0005 10/-
With Drum Dial (as
illustrated):

Cat. No. Cap. Price
W.203 -0002 10/6
W.202 -0003 11/~
W.201 0005 11/6

Also supplied as
Ganged Units with
or without Dials.

www.americanradiohistorv.com

when writing to advertisers, will ensure prompt attentian.

CONDENSERS | 1
—for Value |

All high-class dealers stock -

¢« Utllity " Condensers — better

value 1is unobtainable. The J
‘¢ Mite' illustrated offers maxi- :

mum efliclency in a very small
compass. It is designed on low
loss principles and the centre
spindle rotates on ball bearings,
Perfect contact between spindle
and single end plate is ensured
by phosphor-bronze springs. A
great space economiser and fully
guaranteed. Send postcard for
latest illustrated *+ Utility ** List.

Wilkins & Wright Ltd. _
Utility Works, Holyhead Road,
BIRMINGHAM. ]
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A . .. over 200 years, this
fine old building, on
which Sir Christopher
‘Wren worked for thirty-
five years, has truly
stood the test of time.
The Telegraph Conden-
ser Co. have spent 25
vears cntirely on mak-
ing “The condenser in
the green case”—and
this, too, has stood the
test of time. The name
T.C.C. ox a condenser
is the undisputed hall-
mark of accuracy and
dependability. For this
reason it will pay you
to use T.C.C. Conden-
sers in vour next Set.

’ICK-UP
& TONE ARM

Fitted with new swivelling Tone Arm |

]

ONDENSERS

To avoid undesirable resonances it is
necessary to impose a certain amount of
damping upon the armature ot a pick-up. It
this is overdone, record wecar will be
appreciable. .

Our engineers have by ingenious design
arrived at the exact balance, where repro-
duction is the finest and record wear is at a
minimum. Two very sound reasons why
you should use the B.T.H. pick-up.

The condenser illustrated is
the 0003 mfd. T.C.C. flat
mica type . . ...... 1/3d.

THE EDISON SWAN ELECTRIC CO.,LTD.
Radio Division,
tan Newman Streer, Oxford Strecr, W.1
Showraoms in all the Principal Touns

EDISWAN ..

ADVERT. OF THE TELEGRAPH )
( ONDENSER CO. LTD~ N. ACTON. W.3
5492
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Ilﬂ.'!ﬂ...l.......l
R.G.D. RADIOGRAMOPHONE
s =S fOl’ AoCo or
This sort ey D.C. MAINS
of thing oLYMP with SC N
MPIA
is out of AL
dage — as  described in
“Wireless World,”
WHY NOT STORE March 26th.
YOUR GOODS
WHERE THEY CAN A ENNEDE
BE FOUND ? u n
g b ok g fklond magten [ SHeR A highly |n
Rave Time, T-e“;pelr('i:“d(g: ri)e‘;—t:tgﬂtnl;ug'l;‘:l% f. . h d
:(?(:‘t;a i’;:o}l' ’lx“ile,’l‘(}]{o.‘\c{(lsf' There are many - lﬂls e [ n
tvpes—some for the ~l*)xperimenh:r and some ‘
for the Mnnufactu'rel. ‘ [ ] lnstrument 3
Write for Lists. a y -
of quality. ||
= |
We shall be pleased u
THE “BENCHRAGCK " o Mahogany Oak to supply literature
" P on application. Trade
(Tiltrack Principle). m £80 XTS5 agencies vacant: ol
A rfnl h';lp h:r s:,orlNug Hlll\l:;“ l;:”“ - -
‘i;.‘i.h::’m:';“u‘."{:&ad‘é‘faaz:*,‘,ff;' ¥ The Radiogramophone Development Co.,
.‘,;:”;:,2‘:5’:::1‘:.‘;;!}‘,2“,22‘?:‘.iLL";;“Jl B 72, MOOR STREET, BIRMINGHAM. |m
to be stored where they are im-
e Gk o Ut e B a2 SNEEESNERNEEEREEENE
can be seen at a glance, and the -
ront facee ofthe trays are rounded . —— — —— i
£0 that the smallest parts can ba e
swept up the slope with the fingers
of one hand. Lachtray is provided
with patent hiuglng partitions *
which can be moved quickly to
make larger or smaller compart- 9
ments. Being so accessible these
racksgreatly facilitate stocktaking, / II \
and belug all steel theye isno dup- RAD][@ DA A
ger of tire. The Experimenter wil)
do his jobs much quicker and with
greater pleasure, und the Factory
will save many pounds per year by
installing this Benchrack. C II |I % R‘ |I ‘S
A SERIES OF ABACS
aene providing most of the essential
o Data required in Receiver Design
“TILTRACK JUNIOR ”
This all-ste¢l rack is desizned to By R. T. BEATTY, M.A,, B.E.,, D.Sc:
hang against a wall or other
i;?é‘svf'é'.fé‘e‘ue’ﬁ‘is'ﬁ;‘é'?: ik dsu'fm,Z * Radio Data Chart:.s ** provide designers_ of
small parts. It is supplied wireless apparatus with a ready and convenient
complete with Wthltek F0YE means of solving problems without having
pratectve cover [to s LTs recourse to complicated formul® and mathe-
tited and have movable matics.
[EEATE: By the use of the charts it is possible to tackle
? POST all the more familiar problems in radio receiver
= 30 ® CFREE. design; including, for example, finding the
relationship between inductance capacity and
frequency, and working out the design of high
THERE ARE MANY frequency transformers. All keen amateurs
MORE STYLES will appreciate this helpful book.
OF “TILTRACKS.” 3
L EAsE e Price 4/6 net. By post 4/10.
: FOR LISTS. From all leading booksellers or direct from the publishers.
. S ~—u Published from the Offices of
Particulars from Moaonufacturer & Patentee :— worsley Street, Hulme ‘* THE WIRELESS WORLD,"
BERTRAM THOMAS, MANCI!ES'I:ER. | Dorset House, Tudor Street, London, E.C.4.
L.ondon Officc & Showroom :—28, Victoria Street, S.W.1. W.W.93 - BY
Mention of ' The Wireless World.” when writing to advertisers, will ensure brompt atlention. A4
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A | oy, f{'ﬁ—J L. Lo Lo
Simple b [ 2 ol O
Circuit g Ll [

for a battery eliminator for A.C. Mains

which will give 120 volts, 20 m.a. D.C., sufficient for the majority
of modern 3-valve sets (excluding those using pentode valves).

THE

(PWESTINGHOUSE] @)
METAL RECTIFIER

TYPE H.T.3

is used in this circuit. This rectifier has nothing
in it to wear out—no filaments, moving parts,
or chemicals, and consequently does not require
periodical replacement.

Price 21/"

Full particulars of this and other

circuits are given in our 32-page . .
book ** The All-Metal Way, 1930.” The Westinghouse Brake & Saxby Signal Co. Ltd.,
Send a 2d. stamp for a copy. 82, York Road, King’s Cross, London, N.I.

It Woul be

It requires the accuracy ‘
and sensitivity of a Weston I
|
|

Mil-Ammeter to tell you
exactly at which particular
stage in your receiver
distortion begins.

Try itin your H.T. leads
in turn. Should the needle
kick strongly either back-
wards or forwards when

signal strength varies it
indicates transformer dis—
tortion, over—-saturation of

the valve, incorrect grid | Barb.cd wire—trenches——dug-outs—a held set and
bias,filament temperature | @ thin strand of wire.

or H.T. Potential The difference between control and lack of control
D I STO RTI o N ' L | may spell life or death to an entire brigade.
A Weston Mil-Ammeter lt's a far cry from No Man's Land to the comforts

sufficiently accurate to be
of any value to you when
making readings. Weston '

But even in your radio set . . . contro! plays a
vitel part . . ., and it has been the privilege
of CENTRALAB to furnish the volume controls

of millions of radio receivers.

Is your radic-—CENTRALAB equipped?
Weston Model 506 Mil-Ammeter

Price 35/= &n

|

! :

| - 2
w E s T o N i THE ROTHERMEL CORPORATION LTD.,

|

l

s the only instrument ' of your home.

Write for free Booklet,

“Volume Controls,

Voltage Controls,
their uses.”

Instruments are standard
the world over, and since
1888 have been unrivalled
for scientific precision,
uniformmn  accuracy and
unvarying reliability,

ELECTRICAL INSTRUMENT 24, Maddox Street, London, W.1,
CO., LTD,, "Phone : MAYFAIR 0578/9.

. Continental Sales Office :
gt U LU R 27, QUAI DU COMMERCE, BRUSSELS, BELGIUM.

Bt Advertisements for ** The Wireless World ** are only accepted from firms we believe to be thoroughly reliable
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CONSISTENT LONG RANGE
MARCONI MS4 GIVES DEPENDABLE AMPLIFICATION

Whether the station comes in at the top or the bottom of the scale, on the long
or medium broadcast wavebands, it will be at its clearest and steadiest with
Marconi MS4. So low is the inter-electrode capacity that full advantage can
be obtained from the high magnification factor of 550 in any standard circuit.
No neutralising or extra screening is -called for—Marconi MSyq is the reliable
choice for all-round performance.
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Note also the generous spacing of the electrodes which allows for rapid radiation
of the cathode heat, thus avoiding excessive temperature rise and emission from
the grid. This feature is a definite step to longer life and freedom from ** back-
lash.”

Marconi MSy4 is designed for operation entirely from A.C. Mains, In battery«
driven receivers use Marconi' $215 two-volt, Sq10 four-volt, S610 six-volt.
And they are ALL BRITISH.

For the best results in A.C. Mains Circuits‘use
with Marconi MSyq :

Marconi MH4—High magnification,
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THE B.B.C. MACHINE.

\ VISITOR from the Continent, giving us his im-

[& pressions of our broadcasting organisation

recently, described it as an extraordinarily effi-

cient machine which turned out high-class programmes

as monotonously as tunes on a hurdy-gurdy, but was,

m fact, as inhuman and soulless as the most ideal of
red tape Government Departments. ’

We thought this rather a scathing comment to
make on broadcasting, because the microphone is
generally regarded as providing a much more human
atmosphere than can be attained through the medium
of books or mechanically reproduced music. But
apparently it was not this aspect of the question which
our friend had been considering. He had a high
opinion of the programmes and of the material used in
their composition, but he contended that there was no
individuality in the B.B.C. constitution. This prob-
ably arises from the fact that the B.B.C. is not anthorised
to comment officially on current events; that is to say,
there must be no equivalent to an editorial introduction

s

WEDNESDAY, AUGUST 20TH, 1930.

VoL. XXVII. No. 8.

to programme items which might be construed as an
official expression of opinion by the Corporation. Is
there not, however, some means of compromising with
this stipulation?  Cannot something be devised to
give the B.B.C. a soul; that is to say, to bring it more
into sympathy with the listener, and remove from the
microphone - the impersonal and almost mechanical
atmosphere in which it is being slowly enveloped?

We believe that if Sir John Reith and members of
the Governing Board would come to the microphone
from time to time and talk to listeners on such ques-
tions as the aims and policy of the B.B.C., it would
produce a very good effect. The talks could also pro-
vide the opportunity for sympathetically replying to
well-meaning current criticisms levelled at the Corpora-
tion. These talks would have the effect, as it were, of
taking the listener into confidence, and might do much
to assist listeners to realise that, after all, the B.B.C.
is a human organisation rather than a programme-pro-
ducing machine.

0000

ULTRA SHORT WAVES.

T is generally conceded that it is to the amateurs
J_[ that we are indebted for hastening the development
of the use of short waves for practical communica-
tion, for it will be recalled that at a time when the
short waves had been allotted for amateur use because
they were considered to be of little use for commercial
communication, amateurs in this country, in Australia
and America, astonished the world by establishing in-
ter-communication on low power on short wavelengths.
That is some five or six years ago, and since that time
considerable attention has been focused on wavelengths
of a still lower order, particularly between 5 and 2.5
metres, and although much remains to be learned con-
cerning this band, there is already sufficient evidence
to indicate that it has great possibilities.

Previously The Wireless World has had the oppor-
tunity of acting as a medium for bringing into touch
those amateurs who were undertaking short-wave ex-
perimental work, and we feel that we should like once
more to act as the means of assisting amateurs working
on the new wavelengths to co-operate. Naturally, a
transmitting licence is necessary before transmitting on
these wavelengths can be undertaken, but reception can
be carried out by a large number of observers, and the
results obtainable from such observations would be of
the utmost interest in establishing data on range, screen-
ing, and other effects. We shall welcome correspond-
ence from any amateurs interested in experimental
work on this band.
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Batteryless Three=Valve Receiver with
Rejectors.

BOUT six months ago the writer discussed in these
pages a few of the more economical methods of
deriving the filament current for a receiver from

the D.C. mains,! and concluded by giving a theoretical
diagram of a set embodying the principal features men-
tioned. As a number of readers have expressed a desire

— 9

1 The Wireless TWorld, February 19th, 1930.

AUGUST 20th, 1930.

| TIRET

By H. B. DENT.

for more detailed information, especially as regards
values for the various components required, it was
thought that these could best be supplied by submitting
the design of a complete three-valve set embodying the
main features discussed at that time, and also any new
developments that may have come to light. more
recently.

So far as the fundamental principles are concerned,

A

i -
L =3

Ry

il

16 29 3

FUSES

)

Rg Rg CHy mA 'Sk

Theoretical circuit. Values are as follows :—C,, Cs, C;, C3, Gy and Ciy=1 mfd.;

C, and C; semi-variable with maximum of 0.00

=0.1 mfd.; Gy, Cyo and C;> = 0.0005 mfd. variable ;.

C
mfd.; Cig and Cy7 =2 mfds. ; Cyy = 0.0002 mfd. ; Gy = 0.0003 mfd. semi-variable

Ci; =8 mfds.; R, and Ry = 600 ohms: Ry =2 megohms; R, = 25,000 ohms variable; Rg = 0.25 megohm; R.=4 ohms; R;= 54
ohms: Ro= 30 ohms total: R, = 50 ohms variable; R, = 160 ohms total.

B¢

WWW.americanradiohistorv.com



www.americanradiohistory.com

AUGUST 2oth, 1930.

All D.C. Three.—

the article mentioned above may be regarded as a
theoretical treatment of this particular set, so that it is
unnecessary to repeat them here. The space available
will be devoted entirely to practical matters, but in cases
where there has been any material deviation from the
theoretical conception, a
few words of explanation
will be given.

From the theoretical
diagram of the receiver
illustrated here, it will be
seen that the H.F. and de-
tector valves, V, and V,,
have their filaments con-
nected in parallel, and that
the power valve filament is
in series with these. The
grid bias resistances are
suitably disposed in series
with the valve filaments.
This particular scheme has
been illustrated and dis-
cussed fully in the earliex
article. In the present version, however, it has been
thought advisable to adopt the leaky-grid method of
detection on the grounds of sensitivity, and to enable
reaction to be employed. This is followed by a 7: 1
ratio L.F. {fransformer feeding into a three-electrode
power valve of the 6-volt 0.25 amp. filament class. The
combination gives ample L.F. amplification, and dis-
penses with the slight additional complications involved
by the use of a pentode.

One other feature has been introduced, this being the
inclusion of a rejector circuit in lieu of a separately
tuned aerial circuit, as by its aid the effective selectivity,
when relatively close to a
powerful broadcast station,
can be enhanced without
adding to the complication
of tuning.

Provision is made for re-
ception over the whole of
the present broadcast wave-
band, switches being in-
cluded to short-circuit the
loading coils associated with
each circuit. By suitably
disposing the reaction coil,
and carefully adjusting its
turns, reaction can be ob-
tained over the whole of the
waveband covered without
the need for two separate
coils. This simplifies the
switching on the intervalve
H.F. transformer.

One other point ot inter-
est regarding the design is
that all the metal work, and
exposed conducting parts,
are isolated from the D.C. circuit by large-
capacity condensers. Thus there is prac-

B 5

their current from D.C. mains.
ensures freedom from hum.

the complication of tuning.

friode output valve.

Grid Bias obtained
resistances.

Wireless
Worla

SPECIFICATION,

A selective receiver in which both filaments and anodes derive
A specially designed L.F. choke

Rejectors are included. The effective sclectivity can be enhanced
when working close lo a powerful station without adding fo

Single Screen Grid H.F. Stage with transformer coupling.
Leaky Grid Detector coupled by 7 :

Reaction applied to intervalve coupling.
automatically from vollage dropping

Waveband Switching is incorporated.

Metal Screening isolated from mains, thus preventing shock
when posilive mains conduclor is earthed.

159

tically no danger from electric shocks, even when the
set is used on a supply main in which the positive con-
ductor is earthed at the gencrating station.

A little thought will show that, to comply with these
conditions, the tuning condensers C, and C,, should be
insulated from the metal boxes, which would entail
bushing the fixing holes
with insulating material.
Although this is not really
troublesome to effect in
practice, it was decided to
fix them in the usual way
and to insert r-mfd. con-
densers, shown at C, and
C,, which would achieve
the desired result in a more
simple constructional man-
ner. Condenser C, has
been included in the earth

[ L.F. transformer to

lead to complete the
scheme, and to isolate
fully the wireless earth

from the lighting system
should the turns on the
aerial-grid coil inadvertently short-circuit.

The output end of the set has been similarly treated
and the additional feed condenser C,, included to isolate
totally the loud speaker terminals from the mains. A
I: 1 output transformer would serve the same purpose
from this point of view, but it might encourage L.F.
instability unless certain precautions were taken.

As there seems to be little more to be said about the
general features of the set, attention can now be

Rear view of the receiver with valves

in position, taken from the output

end and showing the position of the
ventilating holes.
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Wireless

World

below this would not put up a high enough impedance
to the lowest ripple frequency likely to be encountered,
which was adjudged to be of the order of 50 cycles.
Unfortunately, the writer was unable to trace a
commercially made article complying with these speci-
fications, and as a consequence attention was given to
the question of designing one for this particular set.
It is a relatively simple piece of apparatus to construct,
albeit a little tedious, perhaps, but, as it is virtually. the
key component in the set, the need for the exercise of
care in its construction is essential and cannot be too well

All D.C. Three.—

directed to the construction of the tew special parts that
cannot, to the best of the writer’s knowledge, be pur-
chased at present. These include the special L.T.
choke, CH,; the resistances R,, R,, R,, and R, ; the
aerial-grid coil, and the high-frequency transformer.

Vo %V

{MILD STEEL
{ STRIP

a3
e A/8 ——

5%, -

Dimensional data of the L.T. smoothing choke giving about
5 henrys when passing 275 miiliamperes of D.C,

The smoothing choke is of particular interest, as its
function is to smooth out the superimposed ripple, thus
rendering the D.C. suitable for both filament heating
and H.T. Expériments have shown that, unless the
filament supply, which also provides grid bias, is en-
tirely free from ripple, no amount of smoothing of the
H.T. will give a silent background. Furthermore,
having acquired a satisfactory L.T. supply, it is quite
unnecessary to include further smoothing equipment in
the anode supply. Having arrived at this conclusion,
the next step was to find a choke that would carry the
total current—about 270 milliamps—and also show an
adequate inductance. It was found that an inductance
of not less than 5 henrys was necessary, as anything

stressed.
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The core is built up from the No. 4 size transformer

stampings—familiar to most readers
have been used from time to time in
transformers described in this journal.

is carried on one of the special bakelised

by W. Bryan Savage,
and listed as the sjze
No. 4F. On
this bobbin is
wound 3,000
turns of No.
28 enamelled
wire with con-
secutive turns
touching, and
wound in

layer form throughout. Be-
tween each second or third
layer is interposed a turn
of thin paper to maintain
an even winding surface.

by now, as they
the small power
The winding
formers sold

The L.T. smoothing choke,

The wire must be kept
fairly taut throughout the winding process, as otherwise
there may be some difficulty in accommodating the

requisite number of turns.

The casual method of wind-

ing in which the turns are run on in no particular
sequence is definitely not advised, since this takes up
too much space for the given number of turns.

30DIA.

AERIAL GRID COiL

H.F. TRANSFORMER

Winding detalls of the aerial-grid coll and H.F.

transformer,

WWW.americanradiohistorv.com

To obviate
saturation of the iron, an
air-gap must be left in the
core, so that it is not prac-
ticable to assemble the
laminations in the order de-
scribed for the small power
transformers mentioned
above. It will be recalled
that in these each pair of
stampings—a pair compris-
ing one ‘“T"- and one
“U’’-shaped piece—were
assembled, so that the joint
in oue pair did not coincide
with the joint in the con-
secutive  pairs. In the
present case all ““T '’ pieces
are inserted into the bobbin
from the same side, and this
applies to the ‘' U’’ pieces
also, so that the joints come
together. - Actually, there

B6
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H LIST OF PARTS.
i
3 Variable condensers with dial, 0.0005 mfd. (I'titity ** Mite’’ 1 No. £ F. bobbin (Sa-aye).
i 2 Change-over swilches, 2-pole, lever patiern (Wearite 1.12). 11b. No. 28 enamelled irire.
3 Valve holders (Benjamin ' Vibroholder '), 80z 'No. 28 Eurela_wire. (L.L.IV.).
H 1 L.F. transformer, ratio 7 : 1 (Ferranti 4.F.6). Quantity No. 28 D.C.C., No. 32 D.S.C.. anil No, 40 D.S.C.
5 I L.F. choke (Igranic * F '), 2 Fired condensers, 4 mfds., 400 volt D.C. test (Dubilier B.1.).
§ 1 lJ.F. choke (Igranic). 2 Fized condensers, 2 mfds., 100 volt D.C. iest (Dubilier).
1 Porcelain rheostat, 60 okms. (Igranic P56-F). 6 Fized consdensers, 1 mfd.. 400 rolt D.C. test (Dubilier).
1 Qrid leak, 2 megohms. 1 Fized condenser, 0.1 mfd. mica (Dubilier B.775'1).
1 Grid leak, 0.25 meyohm. I Fized condenser 1with elips, 0.0002 mfd. (Dubilier No. 620).
1 Poreelain grid lesk holder. 2 Terminal mownts (Junit).
4 Ventilation windows (Bulgin). A Terminals, I.S.. A and E. (Belling-Lee). Ebonite shrouded.
2 Mial indicalors (Bulgin). 1 Pazolin panel, 21in. X 7in, X Jin.
2 Screening boxes, 6% 6y < Gin. aluminivm (Magnum). 1 Milliammeter, 0-500 md, ([Tunt 144F).
2 Coil farmers, 9-ribbed, 3in. dia. » din, length (Becol 9a). 2 On-off switches (Wearite).
1 Variable resistance, 25,000 ohms. (Rotor-ohm). 2 Sema-fixed condensers, 0.00017-001 mfd. (R.I. * Varieap,” No. 5).
1 Push-button mains switch, 2-way, 5 amp. (G.E.C. S.2304). 1 Semi-fixed condenser, 0.00006-0003 mfd. (R.AL. * Varicap,” No. 3).
i Lseudeheon plate for abore (G.E.C.). 1 Sheet aluminium, 27in.x9in.
2 Cut-outs, b umps, (G E.C. S.845). Material for cabinet and resistance formers.
2 Decoupling resistances, 600 ohms (IWearie). Systoflex, wire, screws, plug adaptor, elc.
100 Pairs No. 4 xtamnpings (Sarage).
i Approximate cost (excluding material for cabinel)) £12.
} In the ** List of Parts” included in the deseriptions of THE WIRELESS WORLD reccivers are detailed the components actually used by

the designer and illustrated in the photographs of the instruments.

should be used in preference to othiers, these components are mentioned in the article itself.

Where the designer considers it necessary that particular components

In all other cases the constructor e¢an use his

diseretlon as to the ehoice of components, provided they are of e jual quality to those listed and that he takes into consideration in the
dimensions and layout of the set any variations in the size of alternative components he may use.

are three joints i the core—one in the centre limb
and one in each of the side members. There is one
little matter that has to be seen to before finally clamp-
ing the stampings and filling 1n the gaps with the posi-
tioning pieces used for fixing their width.

When the stampings are

paxolin, mica, or other non-magnetic material should
be inserted in the gaps in the iron core.  These
should be o.ozin. in thickness, which is approximately
No. 24 S'W.G. The core can then be hammered up
so that the iron beds down firmly at all points on to

assembled 1n this manner
there is sometimes a {en-
dency for the two halves
ot the core to {wist so that
the tails of the “T"’ pieces
stightly overlap the “U”
pieces, and, should this
occur, it will introdiice a
much larger air gap than is
desirable or necessary. As
a means of obviating this,
a“T"” and a ““U"”" of the
same size as those forming
the core should be cut out
of thin Paxolin sheet—
about 4in. thick-—and in-
serted 1n the centre of the
iron, but put in trom the
opposite side from their re-
spectively shaped stamp-
ings. This positions the
stampings and overcomes
the trouble mentioned
above.

In all, about 100 pairs of
stampings are required, and
when they have been as-
sembled in the core they
can be secured together by
the specially shaped iron
clamps shown in the draw-
ings and illustrations. Before fixing them in position
place a strip of thin paxolin between the core and each
clamp, as otherwise the iron will short-circuit the air
gaps. The fixing bolts may then be inserted and the
nuts run up finger-tight, after which the pieces of

B 7

The plinth and cabinet, giving general dimensions.

the air-gap retainers, and the clamp nuts tightened up
with a spanner. The measured inductance of the choke
built to this specification works out at 5.25 henrys at
50 cycles when carrying 275 milliamps of D.C., and
with 5 mA. of A.C. superimposed.
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All D.C. Three.—

The next job to tackle should be the coils, which
follow closely the general lines of those used in the
certain Wireless World sets. A Becol nine-ribbed
former 1s used in each case, and the various windings
are carried in slots, the positions and dimensions of
which can be obtained from the dimensional drawings.
On the aerial-grid coil, four sections, each wound with
15 turns of No. 28 D.C.C., form the medium-wave
coil, while for the long-wave loading coil six slots are
used, each carrying 30 turns of No. 32 D.S.C. wire.
The aerial winding 1s split into two parts, one coupling
with the medium-wave coil, and the other with the load-

Wireless
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in the case of the aerial-grid coil, the secondary sections
can be put on first, and care should be taken to see
that where the wire passes from one slot to the next it
is made to follow the contour of the former so as to
leave room for the primaries. It might be well to place
a strip of mica along the length of the former, so as to
ensure that these inter-slot connections do not touch the
primaries. Similar care should be given to the carry-
ing-over turn linking together the primary sections. In
this case the wire is taken over the top of the secondary
sections, and a strip of mica might ‘well be placed so
as to afford good insulation. The fact that the primaries
are at high D.C. potential with respect to the second-

ing coil. A single slot cut in the space between the aries should be borne in mind when winding the coils.
!- TR e — 8l 8Y, 1%'——.‘
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Panel drilling. A = 7/16ln.; B = 516in.; C

1/8in. countersunk for No. 4 wood screws; D — 1/8in. countersunk for

No. 6 B.A. screws; E = 1/8in.; F = 3/32in.

two end sections at the low potential end of each carries
8 turns of No. 40 D.S.C. in the case of the medium-
wave portion, and 20 turns of the same gauge wire for the
long-wave section. Both aerial and grid-loading coils are
short-circuited when receiving on the 200- to 600-metre
band. Spaced }in. from the low potential end of the
medium-wave grid coil is a single slot carrying 20
turns of No. 32 D.5.C.; this is the wave-trap. The grid
windings should be put on first, and where the wire
passes from the top of one slot down to the bottom of
the next, it should be laid well down on to the former,
so as to leave a clear space for the aerial coil.

The H.F. transformer is likewise divided in sections,
tour wound with 15 turns each forming the medium-
wave grid coil, and six sections each with 35 turns, in
this case of No. 32 D.S.C., form the long-wave loading
coil. The primary windings are carried in shallow
slots sandwiched between the low potential end sections
of each grid winding. For the medium-wave primary,
two sections, each with 15 turns of No. 40 D.S.C., are
required, while for the long waves there are three sec-
tions, each wound with 35 turns of No. 40 D.S.C.

Located between the two banks of windings is the
reaction coil, which is wound in one slot spaced Tin.
from the low potential end of the medium-wave portion.
This slot carries 30 turns of No. 32 D.S.C. wire. As

The plinth, which houses the mains equipment, and
serves also as a baseboard for the wireless components,
measures 23in. x 11in. x 3fin. outside. Any kind of
hard wood may be used for this, and the thickness can
well be left to the constructor. The essential dimension
is the depth inside, which should not be less than 33in.
The model illustrated was built up from three-ply wood,
iin. thick, and oak-faced, for the sides, while the
top was a piece of hard wood fgin. thick. Strengthen-
ing pieces are glued in the four corners, also at inter-
vals along the sides to facilitate fixing the rather thin
sides to the top. There is no objection to the use of
thicker material for the sides if this is desired.

The top of the plinth is covered by an aluminium
plate measuring 21in. x gin., and this is held in*posi-
tion by the screws fixing the various components to
the base. Its object is to afford a measure of screening
between the unscreened portions of the detector and L.F.
circuits and the mains equipment. Next drill the ven-
tilation holes and holes to take the mains switch, the
meter, and the vanable resistance in the plinth.

When the paxolin panel has been drilled according
to the details given in the drawings, it can be placed
in position and the corresponding holes in the aluminium
boxes marked off, using the panel as a template.

(To be concluded.)
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{Determination of Response Curves.

An Experimental Method of Approximate

Accuracy.
By PROFESSOR C. F. JENKIN.

for the various articles published early this year

on filter circuits and their response curves, and
particularly for the advice as to the best ways of arrang-
ing the coupling so as to get the results desired; but
most experimenters will wish to know what response
curves they are actually obtaining when they have made
up the circuits recommended. A simple method of
experimentally  measuring
the response curve for any

&_ LL readers of The Wireless World must be grateful

particular receiving set 1s A mentally the response curve of a particular receiving
therefore rather urgently sel. The response curves so obtained show the effect pro-
needed. The method de- duced when certain constants of the circuit are varied or

scribed below has been
successfully used by the
author; it is simple, but it is only applicable to sets
which use the type of anode bend detection recom-
mended in The Wireless World (e.g., in an article by
W. I. G. Page, March 27th, 1929) and are fitted {or can
be fitted)-with a milliammeter in the detector plate cir-
cuit, as recommended in that article. It cannot lay claim
to great accuracy, but appears to be amply accurate

SIMPLE method is described for r;reasuring experi-

ad justments made.

enough for most purposes, and to be devoid of compli-
cated measurement.

To make the measurements it is necessary to rig up
an oscillation generator to induce oscillations of the
desired frequency in the aerial. The circuits are shown
in Fig. 1. On the left is the generator with tuned grid
circuit; on the right 1s the receiving set; the ilter,
H.F.S.G. valve and detector valve only are shown, the
other parts of the set do not
concern us. The filter is ar-
ranged in the way A. L. M.
Sowerby recommended in
The Wireless World of
February 26th, 1930, and
shown in his Fig. 4b, the
two tuned circuits being coupled by a small coil M.
Coils with 10, 11, 12, 13 and 14 turns, Iin. diameter,
have been made and can be plugged in as desired.
The generator is loosely coupled to the aerial and induces
in it currents of any desired frequency. The response
of the set is shown by the milliammeter. Thus we can
read the response as the frequency changes, i.c., we

HT. + HT. +

Al

-
I

FILTER
RECEIVING SET (SIMPLIFIED)

)
L
zlI 4
u
i
[+ 4
ol
]
! »
| |
’ ¢ i !
a5 | !
AUX.  [MAIN | il
L 1o Lo L
S
H
OSCILLATOR GENERATOR
L
B Y

Fig. 1.—Circuit used for the measurements.
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Response Curves.
obtain the co-ordinates of the response curve. No special
apparatus is required, but the main condenser used in
the oscillation generator must be calibrated ; a condenser
with circular plates (straight line capacity) is the most
convenient. The auxiliary condenser should also have
circular plates; it can be calibrated from the main con-
denser during the test. It should have a capacity of
about one-tenth that of the main condenser.

Tests can only be made when the B.B.C. is silent.
The procedure is as follows. In the evening leave the

13—
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Fig. 2.—NATIONAL. Various filter couplings.

set tuned to, say, the National programme. Next
morning (or after the B.B.C. shuts down) switch on the
generator and tune it till it gives the maximum response
as shown by the milliammeter (loosening the couplings
till a convenient reading is obtained). The generator
frequency is now known, viz., 1,148 kc. Next vary the
frequency by small amounts up and down, by means
of the auxiliary condenser, and note the corresponding
milliammeter readings for each position of the auxiliary
condenser. Plot the milliammeter readings as ordinates
and the dial readings of the auxiliary condenser as
abscisse. The curve so obtained is the response curve
of the set for the National programme frequency, but
to use it we must add proper scales. The vertical scale
Is to read from o to 100 per cent. response. The zero
1s the milliammeter reading before we switch on the
generator ; it is convenient to adjust it to the constant
value of o.1 milliamps. The 100 per cent. corresponds
to the maximum reading of the milliammeter during
the test, or more strictly (wlien the response curve has
a double peak) to the reading when the generator is in
tune with the set—or to the reading mid-way between
the peaks, when they are -equal. It is hardly worth
putting on this scale; the response at any frequency
1s merely the height of the curve above the 0.1 m.a.
line divided by the maximum height.

Taking a Measurement.

The frequency scale is more difficult to calculate. If
a wavemeter 1s available, the frequency corresponding
to the settings of the auxiliary condenser can be
measured at once and the scale of frequencies marked
on the response curve. But a wavemeter is not a
necessity. We already know the frequency of the mid-
point of our curve (1,148 kc.), and we only want to

AUGUST 20th, 1930.

add a scale of ““Cycles off tune.”” These will be small
percentages of the central known frequency; for ex-
ample, 10 kc. off tune is 10/1,148=.0087 or 0.87 per
cent. of the National programme frequency. To produce
this change of frequency the capacity must be altered

twice as much (Frequency varies as v Capacity) or
1.74 per cent. So we mark ‘10 kc. off tune’’ at the
point corresponding to 1.74 per cent. change of capa-
city. Thus the honzontal scale is determined. The only
difficulty in applying this method is that the generator
capacity is a little bigger than the sum of the two con-
denser capacities owing to the effects of screens, and
the self-capacity of the coil and connecting wires. A
simple method of finding this extra capacity is given in
the appendix.

Checking the Oscillation Generator.

It is assumed that during any test the oscillating
current produced by the generator will remain constant.
To ensure this the current must be fairly large and the
coupling to the aerial as loose as possible. The coils
used had four and five turns respectively, 3in. diameter,
and a few inches apart. If the coupling is too close
the set reacts on the generator. The generator should
have separate batteries from the receiving set so as to
avoid unwanted couplings. To ascertain whether the
oscillating current did remain constant in his test the
author coupled it to a crystal and high resistance in
series with a sensitive mirror galvanometer. With smail
generator currents changes were observed when the
generator came into tune with the set, but when large
oscillating currents were used, with looser couplings, this
defect disappeared. The author’s generator is made up
of a P.M.254 valve with 100 volts H.T. and —10 volts
grid bias; the grid coil is a Lewcos 35 coil and the re-
action coil :. Lewcos 40 coil. The coils are about 3in.

1
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Fig. 3.—REGIONAL. M =12 turns; B, distuning 3rd circuit;
C, distuning 3rd circuit and adding resistance.

apart in a screening box. The main condenser has a
capacity of o0.001 mfd. and the auxiliary condenser
0.0001 mfd. It will tune to the National programme and
to the Midland Regional. The coupling between re-
action and grid coil should be as loose as possible.
The following results are selected from a number
which the author has already obtained. Fig. 2 shows
how the response curve changes with the filter coupling
M. They are for the National frequency, and all show
small double peaks. To obtain two equal peaks special
tuning is necessary. This is illustrated in Fig. 3*(London
B 10
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Response Curves.—

Regional frequency). Curve A- with unequal peaks was
obtained when all three circuits were adjusted to give the
maximum response when in tune; curve B shows how
these peaks were equalised by very slightly distuning the
third circuit (tuned transformer). Finally, curve C
shows how the peaks were flattened by adding 34 ohms
resistance in each filter circuit. The reason for the in-
equality of the peaks' is twofold ; the coil (a) in the first
filter circuit has (as is usual) fewer turns than that (b) in
the second circuit, and the first circuit is coupled to the

Wireless
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on the second step curve B was obtained. The cause ot
the complete distortion of the tuning curve is believed to
have been the capacity between the contact arm (with
its spindle) and the screening box. In the first position
this capacity is merely in parallel with the tuning con-
denser and does no harm, but in the second position
this capacity is in series with the resistance of the first
part of the potentiometer. The potentiometer was, of
course, removed and others methods of control adopted.

Fig. 6 shows the effect of reaction ; curve A (Regional
frequency) was the response curve without reaction,
curve B with reaction, the input having

1 b4
12— ——r—— —— — e — I been reduced to about one-fifth. When
[ ] | | { l | (IR a
11 t Sy . e S R ——— more reaction was used the flat top of
To———+ f@T = : T the curve disappeared and curve C was
0°9F—- 1 —1T ST . — the result. The signal strength had bee.
) . __+_ _*__l_ I 50 mmfds ) L ¢
RNOET ‘ T T T — ] reduced about one-twentieth in this test.
M i | | | L _ i
a 07 i 7 T oot NIE] il The author has not come across the
s ol | ‘209mmf(‘is | ‘ )
T 06 T T T 1T RN ;'—[ ] theory of the effect of reaction on a filter
-4 05— T T— 1 -~ — t H B,
d T INEEA 1 circuit.
= - R Nl (| i N | . . s .
2 22} T P = I . HAN N Finally, Fig. 7 shows the effect ot
vol | ] HE BEEEEAN \_{ removing coil M from the filter circuit.
ol HEREEEEE Ii+| i h:t\{: The two halves of the filter circuit are
o 5000 | | _|Tung | | | #8000 | | then in series and the set remains almost
0% 20° 60° 70° 80° 90° 100° 110° 120° 130° 140° 150° in tune, so that a small adjustment of
either condenser brings it into perfect
Fig. 4.—MIDLAND REGIONALéouhgllnlgs. turns. Showing effect of aerial tune. (The two condensers are in series,

aerial, which affects its tuning. The effect of the aerial
in disturbing the action of the filter is not referred to
in either of A. L. M. Sowerby’s articles. That it may be
serious is shown in Fig 4. (Midland Regional frequency),
where one curve was obtained when the aerial coupling
condenser was small (50 upukF.), and the other when the
coupling was increased to 200 upF.

Some Unexpected Resuits.

Fig. 5 shows how a serious and quite unsuspected
defect was found in the receiving set. To reduce the
signal strength (the author’s house is only six miles from
Brookmans Park) a potentiometer feed to the grid of the
first valve was used, as recommended by Dr. McLachlan
for the ‘“Megavox Three” and illustrated in W. I. G.
Page’s article already referred to. The potentiometer has
ten steps and was mounted in the first screening box.
When the contact arm was on the first step (full volts to
grid) curve A was obtained. When the contact arm was
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Fig. 5,—REGIONAL. M=14 turns. Effect of defective poten-

tiometer control.

! See the end of this article for a more accurate discussion of

this point.
Bt

their capacity is halved; the two coils
are in series and their inductance is doubled.) The circuit
is now the ordinary one without a filter. The response
curve is much narrower and only shows 22 per cent.
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Fig. 6.—REGIONAL. M —12 turns. Showing effect of reaction.

response at 5,000 cycles off tune, which may be com:
pared with the 95 per cent. shown in Fig. 3 for curve C.
Since the above account was written, the cause of
the unequal peaks shown in curve A, Fig. 3, has been
fully investigated. The inequality is not due to the
causes suggested above, but is the necessary result of
tuning the set to give the maximum response, when the
response curve has a double peak. What we automatic-
ally do is to tune the set to a frequency just above or
just below the correct one, so that it is working on the
lower peak (if tuned too high) or on the upper peak
(if tuned too low). When this is realised it is easy
to tune so that either the right or left peak shall be
the higher, but it is impossible to hit the mid-point,
which is what is wanted, without using some speciul
device. A suitable device is to put a temporary resist-
ance in each arm of the filter during tuning ; the tuning
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Response Curves.—
must not be touched after the resistances are removed.
These examples are sufficient to show that interesting
results can be obtained by this test. No great accuracy
1s claimed for the method, but when dealing with large
effects accuracy is not of great importance. It will be
noted that the upper parts of the curves are given much
more accurately than the lower, so that the curves are
more useful for estimating side-band transmission than
for estimating selectivity. It is interesting to note that
the only piece of calibrated apparatus required for the
test (in addition to the detector milliammeter) is the main
condenser in the oscillation generator.

APPENDIX.

METHOD oF KFINDING THE STRAY CAPACITY OF THE OSCILLATING
GENERATOR CIRCUIT.

Tune the generator to three waves of known frequencies, say
the National, London Regional, and Midland Regional, noting
the total capacity of Main condenser plus Auxiliary condenser for
vach,

Plot these capacities against the reciprocal of the square of

he corresponding frequencies, i.e., plot K against = The

7
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three points so found should lie in a straight line. Produce this
line to cut the vertical axis, which it will do below the origin, at,
say, — A microfarads. Then A is the stray capacity required.

The total capacity in the generator circuit 1s the sum of the
three parts, Main condenser capacity+ Auxiliary condenser
capacity+ Stray capacity A.
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Fig. 7.—REGIONAL. With coil M removed.

Two points would be sufficient to determine the straight line,
and thus A, but it is a wise precaution to observe a third, to
make sure that they lie in a straight line.

THE NEW HOME OF R..
Well Planned Factory at Croydon.

JOR some time past the limited accommodation at the old
JP Hyde Street factory of Radio Instruments, Ltd., has imposed
obstacles of increasing difficulty in the way of smooth organi-
sation, and a move has at last been made fo new premises at
Purley Way, Croydon. This change reflects the stable position
reached by the firm to-day and is evidence of a steadily grow-

ing business.
‘ii

R.I. moves to new premises. At

the front are the execcutive offices

and showrooms, the nucleus of the
building being the main shop.

= o I o ian b oo Koo =t B

The new factory has been built to the speci-
fications of Radio Instruments, and the layout
is specially adapted to the manufacture of
radio sets and compounents. The nucleus of
the building is a large central shop accommo-
dating the whole of the manufacturing pro-
cesses, including machinery, press-work and
assembling. Running down the left-hand side
are the stores for raw materials and finished
products with doors opening on the outside
to a concrete roadway for loading and unload-
ing vans and lorries, The works manager's
office is glass-framed and overlooks the whole

The test room leads off the main shop at the front near the
final assembling benches, and has ample accommodation for
both routine testing and research and development work. A
central switchboard and branch leads duplicate mains and bat-
tery supplies on every bench, while standard tests for capacity,
inductance, etc., are permanently installed each on separate
benches.

The front of the building presents a very pleasing fagade,
and is occupied by the executive offices and showrooms which
have been panelled in grey oak by R.I. cabinet makers.

The layout and otganisation in every detail is excellent, and
might be taken as a model example of a factory ideally suited to
the development and manufacture of vadio apparatus,

shop.
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A New
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By W. H.

HE need has long been felt for an insulating
material which could combine the wonderful
strength and heat-resisting properties of Bakelite
with the low power loss of pure ebounite. In Mycalex
we have a material with this strength, with even greater
heat-resisting properties, and yet having much lower
dielectric loss than ebonite, especially at the higher radio
frequencies.
Until recently the best that could be expected in

Wireless
Worllal

Insulating Material of Fxceptional
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Interest.

F. GRIFFITHS, F.Inst.P., AN.I.E.E.

reason or another, it 1s vasy to sce why the newly in
vented Mycalex should be welcomed in the field of radio
generally, aid more especially, perhaps, by those ot
us who are directly mlucstul in the design of pie
cision apparatus for the more specialised ficld of radio
measurements,

Myecalex is a British Invention,' and, although hitherto
it has only been obtainable from Germany
America, production is now commencing at a Londa

and

efforts to combine these desirable mechanical and elec- factory. In its manufacture finely divided mica and
trical properties was a certain silicates arce fuscd
compromise by scientific- together, resulting in 4
ally loading ebonite to 10— very hard vitreous material
obtain a material such as === -3 of low thermal expansion
Keramot, of moderately [ (_WORST DIELECTRICS ) which  can be ground
good dielectric properties, — (BAKELITE CORTNENTALD) —116 drilled, tapped, and sawn
fairly hard and with a re- — (EBONITE BADLY LGADED) §§ When supplied Dy the
duced plastic yield. This e SE%_ILE]C?:QJJ s 98 manufacturers, Mycalex
material, however, as well (AMERCAN WHITEWOSD) o has a soft crust or skin
as being merely a com- 0] oS e ) i ‘L(,’E which is very absorbent and
promise, has a high tem- « = Zz has, at the lower frequencics
perature coefficient of ex- 2 T ERAVOTAOADEDEEONTE) e at any rate, a much greater
pansion—almost as high as e — dielectric loss than that of
that of true ebonite. The : — TN SEPORED =y the really hard homogene-
only other alternative, if a 2 e C PYREX UOBLNGE-) ous material which 1s ex-
really low-loss, heat-re- - VAL BEa T = ) posed upon the removal of
sisting, low-expansion, and & ool lens T ey the skin. The skin thick
strong insulator was re- 2 — »‘i'; ness varies apparently
quired, was one built up * == 2 gg with slight changes in the
of a large number of clear Tsia o method of production, and
mica laminations clamped L —s ‘;5 it 1s somewhat difficult in
together with great pres- (S c some cases to judge the
sure between flanges—an CHiCA TLEAR FUED ) —e correct amount to grind off
expensive proposition and 0-0ff hme owing to the change in
one to which one seldom |— - — nature being ill-defined.
resorted. N —— R — The material i1s, or will
Fused silica and pyrex be, used for many purposes
are other insulators some- in the construction of in
times employed. in the dustrial electrical appara-

construction of wireless ap-
paratus in which low die-
electric loss and great geo-
metrical permanence are desirable features. These in-
sulators are, however, both difficult to work and very
apt to fracture either during the assembly of the ap-
paratus or during its transportation.

Having therefore exhausted our list of likely insu-
lating materials, and having rejected each for one

B I3

Fig. 1.—Chart of insulating materials showing relative
power-loss factors.

tus® where the property
with which we, in low-loss
radio design, are most con-
cerned—the power-loss factor—is of very little or no
importance. This may be the reason for the great varia

' The inventor is P. B. Crossley, F.1.C., M.I.Chem.E.

2 Mycalex can be moulded with metal inseris and so is ideal for
a large number of commercial electrical fittings and domestic
appliances.

WWW.americanradiohistorv.com


www.americanradiohistory.com

168

Insulators Tested—(4) Mycalex.—

tion of power-loss factor which the author has experi-
enced in the various specimens of Mycalex which he
has investigated. These original samples, which were
supplied some time ago by Messrs. Allgemeine Elek-
tricitats Gesellschatt, in some cases were found to have
power-loss factors of from

Wireless
World

AUGUST zoth, 1950,

the power-loss factor increased rapidly with a decrease
of frequency, until at mean speech frequencies it was
as high as o.1—as bad as ordinary glass.

After removing the crust, however, these later speci-
mens of Mycalex were found to be very hard and non-
absorbent and to have a very low dielectric loss, espe-

k cially at the higher radio

800 cycles .per second,

e frequencies with which
the wireless amateur is

0.3 to 0.6 at a frequency of l

although at the medium-.

most concerned. At these

frequencies (round about

300 metres) the material

Is twice as good as ebon-

high  radio  frequencies

they always improved to a i 18l .

great extent, sometimes to | e

as low a figure as 0.06. | T -

ite, as will be seen in the

Thus at speech frequencies |

chart of Fig. 1, which

the material appeared to

[ e

oL
_“'—'ﬂd‘m
FLI

means that the equivalent

be as bad as the worst di-

series resistance of the

electrics on the chart of |
Fig. 1, and at radio ire-
quencies round about 300 |

a3

B

250 pup F air condenser
| of Fig. 2 would be de-
| creased from 0.2 ohm! to

&P

metres it exhibited the
same loss as Keramot or
a little greater.

It was, however, discovered that the extraordinarily
high power loss at speech frequencies was due largely
to the soft skin, for the specimens had been tested just
as they were received from the makers, and in some
cases the skin was a considerable proportion of the total
thickness. Even upon the removal of the skin the
power-loss factor was, however. still much too high.

Later specimens from the same source are much
better and more consistent in dielectric quality, but
the behaviour of the material before the removal of its

Fig. 2.—Method of supporting the plates of an alr dielectric
condenser and used to compare the material with ebonite.

0.1 ohm on this wave-
length if the ebonite insu-
lators ‘“AA’’ were re-
placed by similar pieces of Mycalex.

Thus it will be seen that Mycalex, as well as being
hard, unyielding even at very high temperatures, non-
absorbent, and of low thermal expansion, has lower
dielectric loss than any of the insulating materials
except mica and fused silica. Moreover, the fact that
1t .can be worked cheaply and without extreme diffi-
culty makes it a much more desirable material for use
in all but the most low-loss designs.

! Assuming that 10 upF of the capacity is due to the field

soft crust is most interesting.

Compiling the Winter Programmes,

A number of the moure active clubs are
already eugaged in the preparation of pro-
grammes for the coming session, u task whieh
grows less difficult from yeur to year owing
to the ever-expanding scope of radio research
In the early days repetition of subject was
less easily avolded, and although mauy will
argue that oft-repeated lessons are the most
valuable, the dungers of monotony have been
the undoing of more than oue wireless elub in
the past.

Entertaiving and (Instructive demonstrations
are now given by the majority of the better-
known wireless firms. and elub secretaries
labouring to il gaps in their syliabuses can
hardly do bhetter than apply to the trade for
the fucllities which are so readily supplied.
Transmitter Hunt in Herts.

A number of members of the North Middlesex
Radio Society, equipped with portable direction
finding apparatus, met recently at Croxiey (reen
and spent the afternoon amidst beautifui country
in locating a hidden transmitter, whick seut out
signuls every hulf-hour.

This proved to he at a farm near the village
of Newgute Street, some fiiteen miles from the
start, and the frst party to locate it arrived
in a little over two hours—a creditable achjeve:
meot.

The Golders Green and Ilendon Radio Sociefy
was represcented by two well-equipped purtles.

Hon. recretary, Mr. E. Il. Laister, * Wind-
flowers,” Church Hill, Winchmore 1lili, N.21.
0000

Mahing Screening Boxes.

Screening HBoxes ** was the subject of a
fecture given by Mr. R. W. Lawrence at a recent
meeting of Siade Radio (Birmingham). Com-
mencing with a brief history of the tinplate in-
dustry, the lecturer outlined the reasons which
have led up to the present practice of entirely
screening the inost efficient reeelvers and pro-

In almost every case

ceeded to give details of the methods which are
open to the amateur who wishes to make his
own screening boxes,

Hints on wmnrking, cotting, bending and sojder-
ing were offered, and useful advice was given on
how to overcome ditiiculties. A short practical
demonatration was given at the coneclusion of
the lecture.

Particulars regarding membership of the
Society. which holds wmeetings every Thursday
at 8 o'clock at the Parochial Hall, Broomfield
Roud, Blade Road, Erdington, may be obtained
from the Hon. Secretary, 110, Hillaries Koad,
Gruvelly Hib, Blrmlngr;nmb

o

D.F. in the Forest.

The discovery near London of an ideal venue
for direction-finding operations was revealed in
the cours¢ of a field day held recently by the
Golders Green aud llendon Rudio Society In con-
junction with the Muswell Hiil, North Middlesex,
Western Postal, and Belsize Radio Societles.
The locality chosen, riz., the neighbourhood of
Elpplng. provided competitors with opportunities
of testing the shielding etfect of forests without
interfercuce from
sburces.

No reductlon in signal strength was reported
by the D.¥. groups, who were situated nearty
four miles from the transmitter and separated
from it at most times by a belt of woodland at
u greater aititude than the apparatus.

The scheme was divided into two parts. ln

telegrapl wires and other

WWW.americanradiohistorv.com

actually passing through the elonite insulators.

Part A cach group was required to take bearings
from three ditferent positions, marks being
awarded for accuracy. In Part B groups had
actually to discover the transmitter.

Mr. Maurice Child, one of the prize-winners,
used a screened grid set installed at the rear
of a two-seuter ear.

The fact that amateurs from all parts of
North London were engaged in the afternoon’s
experiments proves that wireless field daya are
as popular a3 ever.

In Octoher members of the Golders Green and

Hendon Radio Society will pay a spectal visit

to the B.B.C. transmitters at Brookmans Park.
Full particulars of membership can be obtained
on application to the Hon. Recretary. Lt.-Col.
Ashley Scarlett, 00, l’u(t)t(l;;gu Road, N.W.2,
[}

All About Filter Design.

“The A.B.C. of Filter Design" was the title
of an unusually interesting lecture given recently
by Mr. G. Btewart Halllday before the Radio
Experimental Society of Manchester. “Touching
on most phases of the subject but dealing mainly
with L.F. filter circuits, he showed how to design
the smoothing circuits of eliminators and how
to work out all the necessary figures for hand-
puss filters in connection with the compensation
of uneven frequency output curves for gramo-
phone pick-ups and other apparatus.

The Society still has several vacancies for
members and welcomes enquiries from interested
amatears. who are cordialy invited to inspect
the laboratory at No. 8, Water Street, Man-
chester.

Particulars from R. M. Kay, B.Sc., Tech.. Joint
Hon. Sec.. at 58, Dalsy Bank Road, Victoria
Park, Manchester.

0000
Change of Address.

Mr. Fred J. Wuller (5QK), hon. secretary of
the Southend and District Radio Society. hae
now changed his address to 40, Fermoy Road.
Thorpe Bay.

B Iy
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Events of the Week in Brief Review.

ANOTHER 50-KILOWATTER.

The world’s latest 50-kilowatt broad-
casting station is KMOX, St. Louis,
which is the ninth American station of its
class to be granted a licence by the
Federal Radio Commmission.

0000
60 KILOWATTS FOR RADIO
TOULOUSE.
Radio Toulouse, probably the most

popular stavion in France, is about {o be
moved to a new site outside the town.
The transmitter is to be enlarged with a
power increase to 60 kilowatts.

[s el M)

THE WIRELESS SWIM.

Crowds of holiday-makers lined the
banks of the river Severn on August 5th
to> witness the annual distance swimming
race which is held in aid of the Mayoress
of Worcester's fund to provide wireless
for the blind ot the city.

000O0
PARIS RADIO EXHIBITION.

Definite dates have now been fixed for
the Paris Autumn Wireless Exhibition,
which will open on September 26th at
the ** International Salon,” which is ~lose
to the Montparnasse railway station in
the Latin Quarter. The Exhibition will
remain open until October 9th.

o000
A SIX MONTHS' SHOW.

A French ‘* Wireless Week 7 will re-
place the usual Paris radio show next
year.  This decision has been arrived at
by the French radio manufacturers
view of the fact that a wireless section
will be one of the permanent attractions
of the Paris International Colonial Ex-
hibition which will open in the Bois de
Vincennes in May, 1931, and run for six
months.

' Wireless Week '’ will probably occur
in the autuma.

[eNsNels)
PROGRAMME POTTING IN U.S.‘

‘ Home-recording ’ is to be the new
fashion among American listeners, accord-
ing to our Washington correspondent, who
reports that one of the leading manufac-
turers is about to announce the produc-
tion of a radio-gramophone set capable of
recording the broadcast programmes as
they are received, in addition to perform-
ances in the home.

The new set, which will sell in the
medium price class, will make its first
appearance at the Radio World’s Fair,
New York, opening on September 22nd.

R 15§

SCHOOL WIRELESS IN FRANCE.
1t is estimated that broadcast receivers

are now installed in 2,000 French chools.
0000

A NEW NAME.

‘ Contemptible radi-owe ™ 1s a New-
castle journal’s description of wireless
piracy.

0000
INTERNATIONAL SHOW IN COLOGNE.

A wireless exhibition will be held in
Cologne from September 14th to 19th.
IForeign firms are allowed to participate if
represented in Germany.

[eNeeRe]

HOUSE OF COMMONS WIRELESS.

We understand that a large number of
signatures have been obtained to a peti-
tion for the installation of broadcast re-
ceiving apparatus in various rooms in the
House of Commons. The organiser ot the
petition is Mr. B, Edwards, M.P. for
Morpeth.

SWISS WIRELESS SHOW.

Lausanne will hold a wireless exhibi-

tion from September 13th to 28th.
cooo
AMERICA'S RADIO STATE.

Alabama is reported to be leading all
other American States in its enthusiasm
for radio. A receiver is now installed in
every court house in the State, and the
authorities are paying one-third of the
cost of all veceiving sets installed in the
schools.

0000

YUGOSLAVIA AND MAN-MADE STATIC.

Clause No. 213 in the country’s new
Penal Code indicates that the Yugo-
Slavian Government is on the side of the
angels in cases of electrical interference
with wireless installations.  The clause
runs i—

* Whoever, voluntarily or by negligence,
prevents, or interferes with, the tunction-
mg of a radio installation by means of

A PIONEER TRANSMITTER. 5SW, the Marconi short-wave transmitter at Chelms-
ford, whose daily tests extending'over threc years, have demonstrated the practicability

of an Empire broadcasting service.

As first exclusively reported in The Wireless World,

the erection of a new permancnt short-wave station has been sanctioned by the Colonial
Conference.
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electrical installations, or who interferes
with  or misappropriates the current
necessary to the working of a radio instal-
lation, will be punished—in the event of
a disturbance or stoppage taking place—
by one yeuar’s imprisomment or a fine of
10,000 dinars (approximately £394).”
0n0o0

COMPULSORY RELAYS IN URUGUAY.

Theatres and concert halls in Uruguay
are now legally compelled to allow the
broadcasting  of  their  performances,
according to the new radio statute.
Apparently theatre managers who refuse
facilities will be fined 100 pesos (£20) for
each offence!

The radio administration will be sup-
ported by listeners’ licence fees, the
annual contribution being about +2.
levenue will also be drawn from radio

umport duties.
¢oo0o0

FL TO ABANDON BROADCASTING.

I'he Eiffel Tower station is generally
regarded as France's national transmitter,
In the near future, however, it is likely
to be superseded by the new Paris P.T.7T.
station  which  will  shortly  install
apparatus with a power of 12 kilowatts.
It is an open secret, writes our Paris
correspondent, that the Eiffel Tower will
ultimately abandon concert-giving, being
reserved for official communications and
experiments under the direction of General
Ferrié, the Chief of the Army Radio
Services.

Q0¢CO
NORWEGIAN BROADCASTING
UPHEAVAL.

A complete change is about to take
place in the administration of Norwegian
breadeasting, the Government having
decided to take over all existing broad-
casting stations in order to form a State
service.  The programmes will be sup-
plied under contract by private com-
panies. It is expected that the new
regime, incorporating 43 main and relay
stations, will be in complete operation
not later than 1934.

oCcCO
CANADIAN LISTENERS HEAR AIRSHIP
CHAT.

By cable from Montreal details have
heen received of the broadcast of a two-
way wireless telephonic conversation bhe-
tween a land station at Ottawa and the
R100 during the passage of the airship
over the capital of Canada. The details
werc arvanged through the co-operation of
the Royal Canadian Signal Corps in can-
Junction with the Radio Department of
the Canadian National Railways.

The Hon. R. B. Bennett, the Prime
Minister, took his place in the studio of
CNRO, situated in the Chateau _aurier,
and from there spoke to Wing-Commander
Colmore, Sir Dennistoun Burney und
Major G. H. Scott, and others aboard the
R100. In turn those on the RI100
addressed the land station CNRO.

I'ransmission both ways was clear and
distinctly audible though reception in the
ship was better, due to the greater power
available at CNRO, Communication was
maintained from 10.34 p.m. to 11.7 p.m.,
and it is believed that this is the frst
occasion on which a broadeast of such
character has been conducted.

Wireless
World

WATCH YOUR MAST!

The latest story from America concerns
a family of woodpeckers who, it is stated,
recently succeeded in stopping the trans-
missions of Station WN BO, Philadelphia,
for forty-eight hours. This they accomn-
plished by drilling a hole through a 100-
foot cedar wireless mast three feet thick.
Eventually the mast collapsed.

c00O0
A NEW APPOINTMENT.

Mr. W. B. Bartley, who was educated
at Winchester and at New College, Ox-
ford, where le obtained his B.A. in the
Honours’ School of Physics, has joined
ths technical stafi of Murphy Radio,
Ltd.

0000
FRENCH COLONIAL BROADCASTING
STATION,

An experimental Colonial broadcasting
station for France will be inaugurated at
the Paris Colonial Exhibition of 1931,
according to a decision of the committee
recently nominated. to discuss the ques-
tion. The test station will be erected by
the Post Office, writes our Paris corre-
spondent, and the experience gained in its
operation will be utilised in the construc-
tion of a permanent station at Saint-
Germain, to be controlled by & ** National
Federation of Colonial Broadcasting.”

o000

OLDFIELD IN ANOTHER *‘ TEST."

Myr. Oldfield, the’ Australian wicket-
keeper in the Test matches, recently tested
a number of British portable sets (o decide
the best type for use in Australia, where
distances from transmitters are measured
in hundreds of miles. We learn from
Messrs. Dunhams, Limited, that one of
their new S.G. four-valve portable sets
was the ultimate choice.

0CO00
AMERICAN RADIO COLLAPSE?

Forty of America’s precious short-wave
channels, the supply of which has other-
wise been exhausted, may be recaptured
soon as a result of the action of the
Chicago federal district court in appoint-
ing ‘a receiver for Universal Wireless
Communications Co., Ine., which was
formed to develop a coast-to-coast radio-
telegraph system to compete with the
Western Union and Postal Telegraph.

The company was given three years in
which to complete and have in operation
110 stations in as many cities (writes our
Washington Correspondent). The quota
for the first year, 1929, was met with a
dozen stations, and construction was
begun in other cities to meet the second
year’s quota. It is understood that most,
if not all, of these stations have shut

down.
0000

CONTROL OF INDIAN BROADCASTING.

A decision to place” the Calcutta and
Bombay broadcasting stations directly
under the control of the Indian Govern-

ment Department - of Industries and
Labour has been arrived at by the
Central Broadcasting Advisory Com-
mittee.

The Government is determined that the
system. shall in time become self-support-
ing through the contributions
listeners. In the words of the Indian
Radio 7Times; ‘‘the service caters for

wWwwW.americanradiohistorv.com
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tiuropeans and Indians equally; it recog:
nises no distinction of cast or creed or
colour; it aspires to bring all together
into one grand harmony of Union and
Happiness.”

We hope that the Indian Government
will succeed in conquering the two prin-
cipal foes of broadcasting in India, viz.,
public apathy and unlicensed listening.

0000

CROWDING THE FRENCH ETHER.

Several new broadcasting stations are
planned for French listeners, including
Radio-Touraine, Radio-Fécamp, Rouen,
and  Clermont-Ferrand. - The journal
Intransgigeant, referring to these pro-
jected stations, reminds the public that
the Plan de Prague, which is still valid,
allots only sixteen wavelengths to France.
As  France already possesses twelve
stations beyond her legitimate number, it
is predicted that the opening -of more
stations will cause Germany and England
to ““ howl,”

0000
HOW AUSTRALIA LISTENS.
Victoria still retains the leadership
among the Australian States in the

number of wireless licences with 141,081.
The total number in the Commonwealth
on May 30th was 311,322, New South
Wales had 110,682 licences in force,
Queensland 22,797, South Australia 25,448,
Western Australia 15,552, and Tasmania
5,762,

Development of the Visual Type Air-
way Radiobeacon System. By J. H.
Dellinger, H. Diamond, and F. W. Dun-
more. (Bureau of Standards, Research
Paper No. 159.) Pp. 25, with 28 illus-
trations and diagrams, including 9 half-
tone plates, price 20 cents.

4 Critical Review. of Literature on
Amplifiers for Radio Reception, issued
by the Radio Research Board, of the De-
partment of Scientific and Industrial Re-
search. Special Report No. 9. A review
and general bibliography of the more
recent literature on the design of radio
receivers divided into four main sections :
1, Radio Fiequency Amplifiers; 2, Recti-
fication ; 3, Audio Frequency Amplifiers ;
4, Measurements. Each main section is
subdivided and a critical essay based on
the study of the literature of each sub-
section is followed by an .abstract of the
principal articles reviewed. Sections 1,
3, and 4 compiled by Mr. H. A. Thomas,
M.Sc., and Section 2 by Mr. F. M. Cole-

brook, B.Sc. Pp. 239-VIII. Published
by H.M. Stationery Office, price 5s. net.
0000

A Tuned-Ieed Course Indicator for the
4- and 12-Course Aircraft Radio Range.
By F. W. Dunmore. (Bureau of
Standards, Research Paper No. 160.)
Pp. 14, with 14 illustrations and dia-
grams, including 2 half-tone plates, price
15 cents.

All the above obtainable from the
Superintendent of Documents, Washing-

ton, D.C., U.S.A.
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Two New Mullard Valves.

HE P.M.5D. is a medium im-
pedance valve which occupies
an intermediate position be-

tween the P.M.5X. and the high-
impedance P.M.sB. the rated
characteristics being :

A.C. resistance, 20,000 ohms;

Amplification factor, 26;

Mutual conductance, 1.3 mA./

volt ;

measured at 100 volts H.T. and zero
grid bias, the maximum anode volt-
age being 150. A specimen valve
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Characteristics under working condi-

tlans, average values, A.C. resistance

24,000 ohms, amplification factor 28,
mutual conductance 1.12 mA./volt,

measured under the same conditions
exhibited slightly less good charac-
teristics than the makers’ figures,
the A.C. resistance being 27,000
ohms, the amplification factor 29.6,
and the mutual conductance 1.1.
mA. / volt.

This particular sample would ap-
pear to be somewhat below stan
dard, as the emission is low at all
points on the curves prepared, as
compared with the anode current-
grid volts curves supplied by the
makers. There was no trace of re
versed grid current, showing that
the vacuum is dead hard. Although
the valve is heavily '‘gettered,” it

B1I7
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VAILVIS

WE HAVE

TESTED

is just possible to discern the nature
of the internal construction. The
electrodes are of the familiar *‘ flat-
tened '’ type, and are mounted hori-
zontally in the bulb.

‘The P.M.256A and P.M.5D valves.

According to the makers’ recom-
mendation, this valve requires a grid
bias of -3 voits ‘with 150 volts
H.T., but it will be scen from the
curves taken with the specimen
tested that in this particular case a
bias of - 1.5 volts is adequate for
amplifying conditions.
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Anode volts/ahode current curves of the
P.M.256A. From these the maximum
undistorted power output, the optimum
grid bias and the best loud speaker im-
pedance (load line) can be found.
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The P.M.SD. and P.M.256A.

P.M.256A.

This 1s a super-power
capable of handling considerable -
power without an unduly high anode
voltage, and should accordingly
meet the requirements of a large
number of readers. The rated
characteristics are:

A.C. resistance, 1,400 ohms ;

Amplification factor, 3.6;

Mutual conductance, 2.6
volt ;

valve

IT]A -

taken as 100 volts H.T. and zero
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Characteristics under working condi-

tions: A.C. resistance 1,410 ohms, ampli-

fication factor 3.1, mutual conductance
2.2 mA./volt.

grid bias. The maximum anode
voltage is 200.

The sample tested appeared to be
a good specimen, as the anode cur-
rent was slightly higher at all points
of the anode current-grid volts
curves taken as compared with
those supplied by the makers. In-
cidentally, these familiar curves con-
vey very little useful information
in the case of a power valve, so it
was decided to prepare a second set
connecting anode current and anode
voltage for equal increments of grid
bias from o to 70 volts, and with a
50 per cent. increase in anode volt-
age. From these curves we can ob-
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Valves We Have Tested.-
talll suclr esseutial information as

the maximum undistorted power
output, the most suitable loud
speaker 1mpedance and the opti-

mum grid bias voltage for any value
of H.T

The sample tested was found to
give 726 milliwatts output, after al
lowing for 5 per cent. second har-
monic, and with the maximum of
200 volts H.T. and a grid bias of

36 volts. The distortion intro-
duced by this value of second har-
monic is gencrally agreed as being

McMICHAEL RADIO FILTER.

At the time DBrookmans Park com-
meuced operatious many listeners were
still unprepared to cope with the new
conditions, and as a consequence numer-
ous units were quickly evolved to improve
the apparent” selectivity of the simpler
type of sets. Many of these were obvi
ously palilatives, albeit commendable
prices of apparatus.

Time has now enabled the problem to
be approached from a more seientific angle
as exemplified by the new Radio Filfer
produced by Messrs. I.. McMichael, Ltd.,
178, Strand, London, \W.C.2. This is not
@ wave-trap, but a cleverly devised aerial
tuner, which, bLy varying the coupling
between it and the aerial, and also be-
tween the tuner and the set, affords a
wide range of selectivity. It can be ad-
justed to admit the London Regional and
the National programmes so that either
can be received with a minute trace of
background from the other, or the re-
sponse co sharpened that a clear band of
approximately 60 metres exists between
the two.

These resulls were achieved with a
siinple 0-v-2 set, which, normally, would
not separate the two London transmis.
sions in the northern suburbs.

McMichael Radio Filter.

The tuning inductance 1s cylindrical
and the turns spaced; tappings are pro-
vided to give three alternative aerial posi-
tions, and the coil is tuned by 0.0005 mfd.
variable condenser. A few turns of the
coil are used as the coupling to the set,
the degree of coupling being variable and
capacity controlled. A four-pin plug is
used in place of a switeh to bring the

Wireless
World

the maximum that can be tolerated
m the majority of cases. The most
suitable loud speaker impedance
was found to be 3,800 ohms. By
reducing the anode voltage to 150,
and making the required adjustment
to the grid bias, the power output,
for the same conditions, falls to 390
milliwatts. - The measured charac-
teristics of this valve at 100 wolts
H.T. and zero grid volts are:

A.C. resistance, 1,300 ohms ;

Amplification factor, 3.6;

AUGUST zoth, 1930.

Since precise figures regarding the
maximum permissible anode dissi-
pation in watts are not available, it
would be advisable to assume that
it is of the order of that determined
by the operating conditions imposed
by the makers. Consequently, care
should be exercised at all times
where a change in the operating
voltages is contemplated, and under
no conditions should the valve be
run with insufficient grid bias.
Should it be required to make any
alterations in the bias value, the
H.T. should be disconnected.

the sensitivity is somewhat - below the
average, and that a slight dip occurs
in the frequency characteristic at 2,000
When listening either to speech
or music the effect of this depression is
difficult to detect and the general result
is entirely satisfactory.

Mutual conductance, 2.6 mA./
volt.
e —
! !
? LAB@RAT@RY l cycles.
% TESTS. ;
5 : -
New Apparatuys
Reviewed.
unit into action when required. The

whole is enclosed in polished mahogany
cas2  measuring 8jin. x43in. x4in. deep
with a polished ebonite top carrying the
controls and terminals. It covers the
200-600 metre waveband, and the price is
37s. 6d.
ocoop
VOX VERITAS MOVING-COIL
LOUD SPEAKER.

This loud speaker is made by The
Morogoro Trading Corporation, Ltd., 12,
Union Court, Old Broad Street, London,
E.C.2, who make a speciality of supply-
ing moving-coil windings to suit output
valves of any given impedance. The
specimen tested had a 3,000-turn wind-
ing designed to match pentode valves,
and its impedance at various frequencies
was as follows :—

Frequency. I Impedance (ohms).

50 14,100

100 ' 5,340

200 l 5,030

400 5,870

800 7,820

1,600 11,550

3,200 21,350
6,400 l —

It will be observed that the impedance
between 100 and 400 cycles is lower than
at any other point in the frequency range,
and this would account for the absence of
““boom ' in the bass and lower middle
register, which the makers claim as a
feature of this instrument. On the other
hand the 50-cycle reproduction is much
better than the average moving coil, due
to the rise in impedance at this
frequency.

The only points of criticism are that

WWW.americanradiohistorv.com

Vox Veritas moving-coil loud speaker,

The field magnet is massive, and con-
sumes 33 watts at 220 volls.

The price of the unit tested is 52s. 6d. ;
for windings other than the special pen-
tode winding the price is 50s.

0000

R.K PERMANENT MAGNET
LOUD SPEAKER.

In connection with the report on. this
unit, which appeared in the July 16th
issue, it should be noted that the dia-
meter of the diaphragm is 8in., and not
10in. as stated.

This instrument is fitted with dust
windows in the fabric spider which
centres the cone, and dust particles are
effectively prevented from entering the
an gap.

2 ocoo0
BLUE SPOTS UNIT.

In respect to our review of the new
66R and 66P units on Page 132 of
the August 6th issue, F. A. Hughes and
Uo., Ltd., point out that the 66K model
has not been superseded by the new units,
but will continue to be marketed con-
currently with them.
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By
S. O. PEARSON,
B.Sc.. AM.IEE.

The Valve as

AVING obtained an exact formula for calculating
)| the actual wvoltage amplification »n given by a
valve with a non-inductive resistance connected
in the anode circuit, the next step is to examine this
equation with a view to finding out the manner in which
the value of the added resistance in the anode circuit
affects the voltage amplification obtained.
The voltage amplification 1s

R
- X % T (I)
where R Is the series resistance in ohms in the anode
¢ircuit and R, 1s the A.C. resistance or differential
resistance of the valve, u being the amplification factor.
From the curves given in the previous section showing
the relationship between grid voltage and anode voltage
it was found that with 13,400 ohms in the anode circuit
the voltage amplification obtained was somewhere be-
tween 18 and 20, as close as it was possible io read
from the small-scale curves. The A.C. resistance of
the valve itself was 13,400 ohms aad its amplification
factor 36, and therefore, substituting these values in
equation (1) above, we get
b= 36 x — 13490 __ _ 8,
13,400 + 13,400
which is in agreement with the value determined

graphically.
‘rom this result it is clear that when the series anode

n
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{Continued from

page 152
of previous tssue.)

an Amplifier.

it R is made threc times as great as the internal A.C.
resistance of the valve the external resistance R 1s
three-quarters of the fotal resistance, and therefore the
voltage amplification will be three-quarters ot the am-
plification factor of the valve. The larger R 1s made,
the greater is its ratio to the total resistance, and there-
fore the greater will be the voltage amplification.

Obtaining Maximum Voltage Amplification.

Continuing along this line of argument, and making
the series resistance larger and larger, we reach the
limting condition that when the anode resistance is
made infinitely great the voltage amplification becomes
actually equal to the amplification factor of the valve.
But this is only theoretical, because an infinitely great
resistance constitutes an open circuit, and under such
conditions there would be no D.C. component of voltage
at the anode and the valve would not function. To be
strictly correct, then, we should state that the voltage
amplification approaches more closely to the theoretical
maximum value, namely, the value of the amplification
factor, as the value of the anode resistance is raised,
until such a point is reached that the mean anode
potential becomes too low to allow the valve to function
properly.

The voltage amplification obtained with various
values of resistance in the anode circuit has been calcu-
lated from equation (1) for the same valve as treated

resistance Is made equal to throughout. These figures
the A.C. resistance of the are plotted as a graph
valve the voltage amplifi- 0 r T T Fig. 1 and enable one to
cation obtained 18 just half sqespegegogegegags e R see at a glance how the
the amplification factor. 30— —— - = 1 voltage amplification s
Of the total alternating m’ i J";:/r"“"“““ 'g.ﬂ determined by the value
E M.F. introduced into 1 1 S of the series resistance.
the anode circuit by the AT g + When the anode resistance
action of the grid when | 1/ 1" T g o is made equal to 67,000
an altemating voltage s Al 1T T £____L_ ] ohms, or five times the
imposed on it half is ab- 1o 70 90100 A.C. resistance of the

sorbed in driving the
alternating component® of
current through the A.C.
resistance of the valve and
the other half in driving this current through the
external anode resistance. It s this latter half only
which becomes available for practical use.

1f V, is the alternating voltage imposed on the grid
the effective electromotive force in the anode circuit
is uV, volts. This is then divided in the direct ratio
of the A.C. resistance of the valve to the external re-
gistance in the anode circuit for all values nf R. Thus

n¥g

with u

oallatt abna Ll 1

Fig. {.—Calculated voltage ampilAcation obtained for a valve
36 and R_ = 13,400 ohms for various values of resistance
in the anode circuit,

valve, the voltage amplifi
cation is 5/6 of the ampli-
fication factor, being 3o0.
The curve of kig. 1
applies only to the particular valve cited as an
example, and so Fig. 2 has been drawn giving the
voltage amplification as a percentage of the amplifica-
tion factor, and the scale on the horizontal axis gives
the ratio of the added resistance in the anode circuit
to the A.C. resistance of the valve. This curve is
applicable to any valve; from it we see that to obtain
amplification equal to go per cent. of the amplification

Www.americanradiohistorv.com @
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Wireless Theory Simplitied.—

factor of the valve it would be necessary to connect in
the anode circuit a resistance nine times as great as the
A.C. resistance of the valve. An amplification of 100
per cent. could never be reached.

By applying in a suitable manner the amplified
voltage variation developed across the resistance R in
the anode circuit of the valve to the grid circuit of
another valve operating under similar conditions the
voltage variation would be further amplitied, and there-
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Fig. 2.—Curve showing how the voltage amplification, expressed

us o percentage of the amplification factor of the valve, depends

on the ratio of anode resistance to A.C. valve resistance. This
curve applies to any three-electrode valve.

fore, in theory, we should be able to multiply the
minutest voltage variation up to any desired value by
the use of a sufficiently large number of valves connected
I succession or (n cascade. But in practice there are
conditions which limit the number of valves that can
b: operated satisfactorily in cascade to quite a few.
Details of this nature relating to the operation of cascade
amphihers will be dealt with in due course. At the
moment we are concerned with the action of a single
valve

A Satisfactory Compromise.

One of the factors with which we have to contend
when a non-inductive resistance is employed in the
anode circuit of a valve for the purpese of obtaining
voltage amplification is the reduction of the mean anode
potenual due to the voltage drop in the resistance. In
some respects this is an advantage and in others a
disadvantage. The chief advantage is that the lowered
anode voltage and reduced current result in a very
much longer useful life of the valve itself. The prin.
cipal disadvantages are (a) that if the anode potential
is reduced below a certain minimum value the amplifi-
cation factor of the valve is lowered. There is thus
an optimum value of anode resistance for which the
amplification obtained will be a maximum for a given
value of H.T. supply voltage; and (b) that with a
owered anode potential there is an increased tendency
for grid current to flow when the fluctuating negative

rnid voltage approaches the zero mark.

Ihese disadvantages can be pullified by increasing
the H. T supply voltage, but this in itself may constitute
a turther disadvantage in another direction, namely, by
way of increased cost and complication. So in Pprac-
fwe a compromise is struck ; the H.T. voltage is usually
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made somewhat greater for resistance amplification than
for other methods, and the anode resistance is kept
sufficiently low not to impair the operation of the valve.
An_anode resistance from three to five times the A.C.
resistance of the valve, together with H.T. supply
voltage at Jeast equal to the maximum permissible value
given in the maker’s rating, constitutes a satisfactory
arrangement.

Effects of Frequency on Resistance Amplification.

The relationship between \oltage and current is inde-
pendent of frequency for a pure resistance, and there-
fore in the case of resistance amplification with a three-
electrode valve the voltage amplification obtained would
be the same for all frequencies if there were really no
capacity or inductance anywhere in the anode circuit.
But although the series resistance R in Fig. 3 (a) may
be made sufficiently free from inductance and capacity
to ensure practically constant impedance over the range
of frequencies likely to be encountered in practice, a
comparatively large amount of capacity exists between
the anode and cathode of the valve itself ; the anode
and cathode constitute the two plates of a “‘small”’
condenser. If we denote tnis inter-electrode capacity
by C, in farads we can represent the circuit as in
Fig. 3 (a), where the valve is assumed to have no
capacity whatever, but has a condenser whose capacity
1s C, farads connected externally between the anode
and the cathode. R, is the A.C. resistance of the
valve and R the added resistance in the anode circuit.

Now, although no direct current can flow through a
circuit with a condenser in series, alternating current
can, and therefore a fraction of the alternating com-
ponent of the anode current will flow directly back to
the cathode via the capacity C, instead of all passing
through the resistance R. Since the amplified voltage

s_._..‘}_ _-_'i.L..__{l,__d

ok

(b)

(a)

Fig. 3. —Dlagrams for {lustrating the effect of capacity between
the anode and cathode of u valve on the degree of umplification
obtained at vartous fréquencies.

developed across R is proportional to the current there,
it follows that the by-passing of some of the current
through the capacity C, will result in the alternating
voltage across R being less than if no capacity were
present, and the efficiency of the arrangement as an
amplifier is impaired. .

Fig. 3 (b) gives the equivalent anode circuit as far

as the alternating components are concerned, and from

this it will be seen that the anode resistance is virtually
w20

E.
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Wireless Theory Simplified.—
shunted by the capacity C,. The alternating current
coming from the anode dividés between the resistance
branch and the capacity branch of the equivalent circuit.
For a given value of alternating electromotive {orce
the current taken by a condenser is proportional to the
frequency and to the capacity. In this particular case,
if V, is the alternating component of the voltage set up
between the anode and cathode of the valve, and there-
fore across both R and C, in the equivalent circuit, the

“current in the condenser branch will be 27fC,V, amps.,

and that in the resistance will will be V,./ R amps. But it
must be remembered that for a resistance the current
and voltage are in phase, whereas for a condenser
they are go® out of phase, and therefore, since the
same voltage V, is common to both branches, it follows
that the respective currents in them are 9o° out of
Hence these two currents cannot be added
together by simple arithmetic to give the total current.
They must be treated as two quantities at right-angles
and added as vectors, namely, square each, add the
squares together, and then extract the square root.

Wireless
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But at this juncture we shall not make an actual
calculation as this subject will be dealt with at greater
length under another heading. It is only necessary to
state here that the loss of amplification due to the
inter-electrode capacity of the valve does not become
serious until radio frequencies are reached. Resistance
amplification for this reasor lends itself admirably to
audio-frequency amplification because the degree ol
amplification obtained is practically uniform over the
whole of the aundible range, an essential condition for
high-quality reproduction from a receiver. ~ On the
other hand, at high or radio-frequencies the loss ol
amplification due to the valve capacity is unduly great
when a non-inductive resistance canstitutes the *‘load ™’
impedance in the anode circuit, especially at medium
and low wavelengths. Thus it will be found that in
an amplifier designed for high-frequency amplification
before the detector stage cach amplifying valve has
connected in the anode circuit either a tuned circuit of
some sort or a high-frequency choke across which the
amplified radio-frequency variations are developed.

(To be continued.)

TRANSMITTERS’

NOTES AND QUERIES.

Short-Wave Working.

Mr. Robert Holmes (G6RH) is now test-
ing on the 5-and 10-metre wavebands,
using a self-excited T-P, T-G set, in his
station at Allerton, Liverpool. He has
experienced some difficulty in getting fre-
quency-doublers to work satisfactorily at
the high frequencies, and will he testing
on 10 metres every Sunday until about
15.00 B.S.T.

G6RH has lately been working on the
160-metre band with G2QW and G2Z2HP
in London, and also finds that conditions
are improving on the d40-metre band,
though work on the 20-metre band is still
difficult. lncidentally, he asks us to cor-
vect a slight error in the paragraph on
page 68 of our issue of July 16th. The
time should read either *11.30 p.m.” or
«“23.30 B.S.T.”

0000
British Arctic Air Route Expedition.

Through the courtesy of the Secretary,
Wireless Sub-Committee, B.A.A.R.E., we
are able to supplement the information
given on page 99 of our issue of July
30th.

The wireless engineer to the expedition is
Capt. P. H. Lemon, Royal Corps of Signals,
who has been loaned by the War ‘Office.
He is to maintain an internal and an
external scheme of communications. Three
parties will leave the base of the Expedi-
tion for the coast survey and the meteoro-
logical station in the interior, and they
will each be equipped with Army port-
able apparatus, and will work with the
base on medium wavelengths. A short-
wave station of a power of 100 watts will
provide communication with England.
The call-sign will be GKN, and the wave-
length to be used will normally be 29.27
metres. This base station will work on
alternate nights with a special station
GKM at Aldershot, operated Ly Army
personnel and with GFA, the R.A.F. sta-
tion at Croydon. GKN will also carry
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ont tests with the amateur stations
G2CW and G6CR on a regular schedule.
The co-operation of other amateur sta
tions would he welcomed hy the Com-
mittee. Any traffic from GKN that does
not appear to be getting through to the
British stations should be sent to the
Secretary,  Wireless  Sub - Committee
Bl.A.A.R.E., Royal Signals Mess, Alder-
shot. '

New Call-Signs and Changes of Address.

G2QX (ex 2BJG) A. E. Groom, 13, William St.,
Luton, Beds., working on 41.4 and ¢1.4
metres, and welcomes reports.

G2SsJ T. Jones, 42, Fford Estyn, Garden Village,

Wrexham.
G6HO H. L. Holt, 73, Barricroft Rd., Didsbury,

Manchester. (Change of address.)

G16NY . Locke, Daisy Hill Vilta, Newry, Co. Down,
N. Ireland.

2ACO (ex 2ANXNA) J. A. G. Cole, 33, Grosvenor Rd,

Wallington, Surrev. (Change of address.)

CT 2AG owned and operated by Fernando Hinte at Gorreana, San Miguel, Azores.
The transmitter, on the right, is a Mesney using about 20 watts to a Philips JB004/10

valve and coupled to a full-wave

42-metre Hertz aerial.

The recelver in the

foreground is an 8-valve superheterodyne.
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EARTHING SWITCH CONNECTIONS.

It might secem that the fitting of
such a simple device as an aerial
earthing switch should be so straight-
torward that incorrect methods of
procedure  would be impossible.
Actually, unanimity has not vet
been reached on this subject, and
authorities are apt to disagree even
as to whether a safety switch is
necessary at all for domestic broad-
cast recervers, let alone as to the best
method of securing immunity from
lightning risks.

Without suggesting for a moment
that the possibility of damage from
this source 1s anything but remote.
it may be pointed out that the user
of an external aerial who takes
reasonable precautions is In a
stronger position with regard to pos-
sible liabilities than he who ignores
the question of protection altogether.
It should be remembered that there
1s a tendency to blame the wireless
installation  for eventualities for
which it is most unlikely that it can
be responsible,

Probably the most popular kind
of safety device is in the form of a
single-pole, double-throw switch,
connected as in Fig. 1A, This
arrangement allows the aerial to be
onnected either to the receiver, or
for safety during electrical storms.
chrectly to earth. To obtain full
beneht from this device it is desir-
able that the switch should be
mounted outside the building, and
that its earth connection should also
be external. The first-mentioned
proviso suggests that the switch itself
should be capable of withstanding
the weather, and so some such
material as well-glazed porcelain
should be used for insulation. Its
contacts, apart from being self-clean-
ing, should be more robust than
would be necessary for ordinary ser-
vice,

This form of switch connection
though satisfactory enough, is sus-

HINTS o TIP
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World

Reception.

ceptible to criticism on one point:
in the event of a discharge actually
taking place at the moment when
the switch is being changed over, the
user may receive a shock, particu-
larly if the insulating knob on the
blade is moist, or if the fingers come
into contact with the metal blade.

Lo
L

SET ’ SET

f
SPARK
GAP

SET C

Fig. 1.—\lethods of connecting aerial
safety switches.

The chance of an accident of this
kind is avoided by connecting the
switch as in Fig. 1B, so that it acts
as a short-circuit across the aerial-
earth system. This arrangement has
the disadvantage that discharges
may be passed into the building,
particularly if the external ‘‘ earth”’
is of fairly high resistance.

Probably the best form of connec-
tion is that given in Fig. 1C, which
is similar to that of diagram A, but
with the addition of a safety spark

WWW.americanradiohistorv.com
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gap.  This device provides a
measure of immunity even if the
switch happens to be in the ‘‘re-
ceive’’ position, and risk of shock
during manipulation is practically
non-existent, provided the operat-
ing knob is of reasonable dimen-
sions.

Still another way of joining a
switch is shown in diagram D. This
1s free of the objection put forward
with regard to arrangements A and
B, but has one or two practical weak-
nesses.  Double-pole switches, of
the type generally sold for this pur-
pose, have sometimes an insulating
bar (between their two blades) of
vulcanised- fibre or similar material
which is distinctly unsuitable for use
under open-air conditions, as it ab-
sorbs moisture. Any leakage. or
serious dielectric loss at this point
will adversely affect the performance
of the receiver.

oONOOo

IMPROVING SENSITIVITY AND
SELECTIVITY.

It is very much easier to deal with
a definite fault in a receiver than to
overcome the cumulative effects of
a nuniber of minor aeviations from
good practice in its design. We have
all encountered the type of set that
functions after a fashion, but is lack-
ing, to a greater or less extent, in all
the essentials that go to make up a
piece of apparatus that is a pleasure
to handle ; sensitivity just insufficient
for proper reception of that rather
elusive station, and selectivity just
inadequate to prevent an annoying
background of signals from the local
station. There is a temptation to
say outright that the best way to deal
with such a set is ruthlessly to dis-
member it and to use as many of its
component parts as possible for con-
structing an up-to-date outfit free of
the original defects. .

But such a course is not always
practicable ; it is the purpose of this
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note to indicate one of the most
promising lines of attack to those
whose ““H.F.”’ receivers are suffer-
ing from the shortcomings under
consideration, which are always due
to tuned circuits of poor design or
careless construction, or to excessive
loads thrown on these circuits.

+
H.T.

o

(®

Fig. 2.—Where to look for losses in
tuned circuits.

As a beginning we may take the
grid circuit of an H.F. amplifying
valve (Fig. 2(a)) and see where mat-
tersmay beimproved. Firstand fore-
most comes the coil; ignoring all
questions of high-note loss and
stability, a reduction of the losses
due to this component is most likely
to be helpful. The physical size of
an inductance should be a measure
of its ‘‘goodness,”” but this is not
always so, and the possibilities of
making a better coil to occupy the
same space should be investigated
if it is found impossible to accom-
modate a larger winding. If coils of
greater size—and consequently with
a more extended external field—can
be used, one is faced with the prob-
ability that more extensive inter-
circuit screening will be called for.

Apart from the question of the

windings themselves, the dielectric
properties of the material supporting
them must be considered, and losses
are particularly likely to be serious
if terminals or contact pins are
mounted close together.  Useful
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guidance to the choice of the best
substances to use has been published
in this journal.

As the tuning condenser is directly
in shunt with its associated coil, it is
not hard to see that any wastage of
energy in this component must be
additive to that inherent in the wind-
ing. Fortunately, losses in con-
densers produced by reputable
manufacturers have been reduced to
a very low figure, but occasionally a
noticeable improvement can be
effected by making a change.

Another glance at Fig. 2 (a) shows
that the remaining component con-
nected across the tuned circuit—and
therefore capable of absorbing
energy from it—is the valve; to do
anything to it, short of drastically re-
placing an indifferent specimen or re-
moving the cap, is beyond our
powers. The latter expedient is
hardly likely to appeal except to the
most enthusiastic searcher after effi-
ciency. The valve-holder must not
be forgotten, and that a shilling or so
may be well spent in buying a re-
placement that is designed to avoid
any unnecessary losses.

When a transformer is used for
coupling the first H.F. valve to its
successor—whether it be another
H.F. amplifier or a detector—any
shortcomings in the primary or anode
circuit are likely to be overshadowed
by losses in the tuned secondary.
This, of course, is part of the next
grid circuit, and so ‘the possibilities
of improving matters here should be
investigated on the lines indicated in
the preceding paragraphs. If grid
detection is used, it almost follows
that reaction will be provided, so no
very determined effort need be made
to remove every possible source of in-
efficiency. For the moment, at any
rate, we can ‘‘skip’’ the detector
grid circuit, and before attempting to
improve it, pass on to the detector
anode circuit. It is often possible to
improve rectification efficiency, or,
more correctly, to minimise the losses
thrown back on the detector grid cir-
cuit, by reverse reaction through the
valve capacity, by maintaining a
larger capacity than usual between
anode and filament. One must be
cautious in making this addition, as
there is a risk of impairing high-note
reproduction.

If anode-bend detection is used,
similar recommendations will still
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apply, \but, due to the absence of
direct reaction, it becomes more
profitable to reduce losses in the grid
circuit by fitting better coils, etc.

A tuned anode intervalve coupling
circuit is susceptible to the same
treatment as a grid circuit. Indeed,
it stands in that relationship with
regard to the succeeding valve. This
point, not always fully realised, is
made clear in Fig. 2 (b), where the
conventional circuit is drawn in a
rather unconventional way.

Qouuv

GRID LEAK CONNECTIONS.

In an ordinary grid detector cir-
cuit it makes no real difference
whether the leak is connected be-
tween grid and filament (Fig. 3 (a))
or directly in parallel with its asso-
ciated condenser (Fig. 3 (b)). This
1s because its resistance is many times
greater than the effective dynamic
resistance of the tuned circuit across
which it is shunted when the first-
mentioned method is adopted.

if | lf‘L"
]' ik l t-=)
|
@
&
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L N i}

Fig. 3.—Alternative grid leak
connections.

The position is rather altered by
the introduction of power-grid detec-
tion, for which a leak of o0.25
megohm, or even less, is required for
proper operation. Now a resistance
of this order is almost comparable
with the theoretical dynamic resist-
ance of a reasonably good tuned cir-
cuit, which, even under working con-
ditions, is unlikely to have a working
value many times less than that of
the leak. For this reason, the method
shown in diagram (b) is generally to
be preferred when the new system
of rectification is used.
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By Our Special Correspondent.

News from Portland Place.—Northern Regional Tests.—Captain Eckersley at the
Microphone.—Where are the Radio Plays?—At the ‘‘ Proms.”’

‘ Breadeasting House.”’

Rumour s now getting busy in con-
nection with ‘“ Broadcasting House,”
which, it is suggested, may not be ready
for the opening ceremony until March,
1932.

But the B.B.C.'s civil engineer himself
states that the work is “well up to
schedule.” According to the contract the
building is to be reudy hefore the end
of next year, and anybody who glances
at the tower of steelwork in Portland
Place would hesitate before declaring
this to be impossible.

0000
Designing the Studios.

Although the main plans for the in-
terior of the building are complete much
of the detail work has still to be decided
upon, particalarly in regard to the
studios. Noel Ashbridge, the Chief
Engineer, has some very definite ideas
concerning studio design, and many ex-
periments  will have to be conducted
before the plans are finally passed.

0000

Transmission Tests from Moorside Edge.

At the time of writing the Chief
Engineer and his staff are paying a visit
to Moorside Edge, near Slaithwaite, where
the Northern Regional station is rvapidly
nearing completion.

I hear that the first transmission tests
may be expected in October.

0000
Wavelength Changes.

The wavelengths used by Northern
Regional will be 479.2 and 301.5 respec-
tively, the former being the present
wavelength of Midland Regional (erst-
while 5GB) and the latter that of Aber-
deen, which will have to resort to the

national common wavelength of 288.5
metres. The Midland station will take
Manchester’s present wavelength, viz.,
377 metres.

(S a4

The * Wipe-Out >’ Area.

Listeners in the West Riding area are
beginning to realise that the Northern

Regional station may have an uncom-
fortable ““ wipe-out” area.  The same
fears were cntertained in regard to the
Brookmans Park transmitters, not with-
out reason, but I am afraid that the
Northern station will be a greater
offender. The station is situated on
higher ground than Brookmans Park,
and will have higher masts; moreover, it
will admittedly have a larger service

area than the London transmitters.
0000

A Question of Selectivity.

Faced with these facts, listeners with
unpretentious sets are being told that
the new conditions will involve them in

FUTURE FEATURES.

National (261 and 1,554 metres).
AUGUST  24Tii.—Religious Service from
Buckfast Abbey,
AUGUST 25TH.—American music.
AUGUST 26TH.—Canadian music.
AUGUST 27TH.—Promenade concert.
AUGUST 28TH.—Vaudeville programme.
AUGUST 30TH.—Mozart concert relayed
from Nalzburg.
London Regional
AUGI ST 2411.—Military Band concert.
AUGEST 25TH.—Promenade concert.
AUGU'ST 20TH.—*'‘ Beggar on Horseback,”
i play by George Kaufman and Marc
Connelly.
AUGUST 277H.—Vaudeville progranine.
AUGUST 20TH.—" Prunes and  Prisms,”
written and produced by John Watt.
Midland Regional.
AUGUST 28rH.—Anglo-American Songs and
Duets, Old and New.
West Regional (Cardiff).
AUGUST 25TH.—Orehrestral  concert
Weston-super-Mare.
AUGUST 26IH.—A Welsh Interlude.

from

North Regional (Manchester).
AUGUST 25110.—"" Request *’ Orchiestral
couneert.

Avgust 30TH.—Northumbrian Tolk Songs
and Dances (from Newcastle).
Glasgow.
AUGUST 25TH.—Musical Comedy.
AUGUST 29TH.—Scottish Musie,
Edinburgh.
AvGust 30TH.—“ Mary of Delight,” a play
by Naomi Jacob.
Belfast.
AUGUST 25T0.—An Irish programme.
AvGUsT 29TH.—Instrumental coneert froin
Portrush.

from
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extra expense if they desire to receive
foreign stations. It seems to be for-
gotten that listeners with cheap sets never
have indulged in foreign reception, while
those blessed with better receivers ecan
usually afford the small additional outlay
necessary to increase their selectivity.
0000

A Chiet Returns.

Captain  Eckersley has 'not entively
forsaken the B.B.C. On September 23rd he
will revisit Savoy Hill to deliver the first
of a series of talks by leading authorities.
He will deal with electrical engineering,

cJ00
Crystal User’s Feat.

Recently a restaurant orchestra broad-
casting from Birmingham had to pause
m the middle of a selection owing to
the din created by a passing street band.
Next day Savoy Hill received an en-
thusiastic letter from a crystal’ user
stating that during the break in trans-
mission he hiad heard loud music from the
Continent.

0000
A Non-existent ‘ Technique.”

Where are the new radio plays? What
has become of the much-discussed radio
dramatic technique which was ushered in
with Tyrone Guthrie’s play ‘ Squirrel’s
Cage 7 We now know that the success
of that play was due largely to the
novelty of its underlying dramatic device,
viz., the repetition in chorus of a theme
phrase which tended to dominate the
mind of the listener and produce the
appropriate ‘‘atmosphere.””  Subsequent
attempts along the same lines have shown
that the device has lost its force.

Q000
One New Radio Play.

Only one new play specially written
for broadeasting appears in the B.B.C.’s
dramatic programme for the coming
winter. This is ‘‘ The PPath of Glory,”
Ly L. du Garde Peach, to be given early
in the New Year. The other dramatic
features consist entirely of ““repeats® of
tried favourites or of stage successes,

B 24
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such as Galsworthy’s “ Strife,”” which

can hardly fail to be effective at the
microphone.
0000
* Brigade Exchange.”
Two war plays will be given.  The

first, ‘“ Red Tabs,” is an adaptation of
the Canadian war story ¢ Romance.”
The other is ¢ Brigade Exchange,” the
German war sketeh which was so success-
ful at the microphone in the spring.
‘“ Brigade Exchange’ will probably be
broadcast on Armistice Day.
0000

‘“ International Conversations.”

Several new series of talks have been
planned for the autumn. ‘ International
Conversations *’ will consist of exchanges
between an Englishman and a foreigner,
in which the latter will describe his
country’s view of England. These will
include  Russia, Turkey, Germany,
France, Italy and America.

A second series will deal with ¢ Science

aud Religion,”” and is bound to be
provocative.
A third series consisting of twelve

talks will give a comprehensive picture
of Africa from all angles. Major Walter
Elliot, M.P., will open this series.

[o}elNo 0]

A Musical “ First Night.”

The people: who complain that broad-
casting empties the concert halls should
have been dragged in a body to the
Queen’s Hall on Saturday evening,
August 9th, and shown the fervent multi-
tude who stood listening to the first
Promenade Concert. It would have been
impossible to find anywhere else in Lon-
don so many people in such a compara-
tively small space.

0000

Why ““Promenade *?

What struck me most about the stand-
ing audience was its youth. Upstairs in
the circle and gallery were many elderly
folk, but the floor of the house was
mostly occupied by ¢ promenaders *’ who
must have been born 1n the present
century.

By the way, why ‘“ Promenade’ con-
certs? I saw no room to promenade
either in the hall or at the buffet.

Amid the glittering spectacle of
players, soloists, the conductor, the in-

struments and the palms, one object
seemed to escape notice. It was the
microphone.

0000

The Audition Ordeal.

Even the attainment of a place in the
B.B.C.’s National Chorus apparently
brings with it no permanent peace of
mind. Already, I hear, half the mem-
bers are to undergo a fresh audition
during the next few weeks and the re-
mainder will be re-heard at the end of
the season.

Thereafter every member will have to
submit to a fresh audition at the end
of every second season.

cooo0

Probationers in Waiting.

What will probably increase the natural
frightfulness of these auditions will be
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the thought that the Probationary
National Chorus, to which I referved last
week, will be lying in wait, ready to fll
gaps as they occur.

The fact that failure to pass the tests
involves no financial loss, all the singers
being amatewrs, will hardly lessen the
pain of failure.

0000

Probationers in Other Departments ?

There is something menacingly effective
about the probation system which
prompts one to ask whether it could be
applied to other departments of the
B.B.C., from the top downwards. If

179

tival on August 30th. The Vienna Plul

harmonic Orchestra will be heard in the

‘“Haffner ’ Symphony and a Concerto

for two pianos and orchestra in E flat.
0000

A Scottish Event.

There are comparatively few pro-
granmmes which the B.B.C. can afford to
repeat with any regularity, but, so far as
Scottish listeners are concerned, there is
always one at least which will receive a
welcome as often as it 1s put on. This is
a recital of ‘“Songs of the Hebrides.”
given by their famous collectors and ex-
ponents, Mrs. Kennedy-Fraser, her daugh-

NORTHERN REGIONAL.
days ago, shows the progress achieved in the construction of the Northern Regional

broadcasting station.

This photograph, taken at Pole Moor, Slaithwaite, a few

Our Special Correspondent indicates that preliminary trans-

mission tests may start in October.

the Governors were told that the Pro-
bationary Governors had arrived, would
they proceed to govern more wisely?
Would an announcer grow happier and
calmer if a probationer appeared in the
background ? Would the sight of a
lurking understudy diminish a soprano’s
tendency to wobble?
0000

Instilling Confidence.

Possibly in cach case the probationers
would instil confidence; probably they
would not. I think that the best friends
of the National Chorus will hope that its
members will forget all about those pro-
bationers.

[l oo ]

More Bach Cantatas.

The Bach €Cantatas will be resumed on
the last Sunday afternoon in August, after
the summer holidays.

[e Moo}

Another Austrian Relay.

Herr Bruno Walter, one of the most dis-
tinguished of German musicians, wil} con-
duct the Mozart concert which is to be
relayed to London from the Salzburg Fes-
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ter Patuffa, and her sister Margaret Ken-
nedy. The three are to give one of these
recitals in the Edinburgh studio on Sep-
tember 3rd, which will be broadcast from
all Scottish stations.

oOovoO

Where B.B.C. Programmes are Popular.

During the present month no fewer than
seven B.B.C. transmissions appear in the
American programmes. The relays have
included dance music, an orchestral con-
cert from Manchester, and the Tidworth
Tattoo.  America usually ““taps' the
British programmes via 5SW at about 10
or11 p.m. (G.M.T.).

2000

Canadian Night.

The folk music of Canada will provide a
National programme:- on August 26th, in
which the artistes are Frances Adaskin
and Harry Adaskin, the latter a member
of the Hart House String Quartet.

The National Museum of €Canada has
collected four thousand French and three
thousand Indian melodies to form the
backbone of the Dominion’s folk music.
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HEN the Regional scheme

BROADCAST
was first proposed, and, in-

\
W
deed, up to the time of its

first practical application, many of
us were inclined to be altogether too
pessimistic regarding its effect on the
performance  of  popular  existing
tvpes of reccivers.  For instance, the
opmion was freely expressed that
simple detector-L.F. sets would auto-
matically fall into disuse, being in-
suthciently selective for the new con-
ditions.  But we ignored the axiom
that any receiver capable of separat-
g a pair of twin transmitters at the
extreme limit of its range (and few
are unable to do so) could, by suit-
able control of H.F. input, be made
to separate them at the shortest
possible range—even at the gates of
a Regional station. Consequently,

simple apparatus can still be per-
tectly adequate, provided—and the
proviso is important-—that consistent
reception of other stations is not re-
quired, or at any rate is not con-
It will hardly be

sidered as vital.

Interior view ; note H.T. connecting plug.

necessary to add that interference
from high-power stations falls off
rapidly with increase of distance,
and that the choice of programmes
afforded by a given set becomes more
and more extended as the listener
moves farther away from the wipe-
out area.

One is bound to admit that it is all
to the good that these simple de-
tector-L.F. sets have still a very con-
siderable field of usefulness; they are
bound to be cheaper, and are likely
to be easier to operate and maintain
th: 1 more ambitious outfits having

AUGUST z2oth, 1930.
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one or more stages of H.F. ampli-
fication.

The Cossor two-valve battery
model is typical, both with regard to
its design and construction, of the
simpler, but nevertheless effective,
type of modern receiver. Its circuit
arrangement comprises a grid detec-
tor with capacity-controlled reaction.
The detector is shunted across the
grid coil.  As is shown in the accom-
panying diagram, the aerial system
1s semi-aperiodic for medium-wave
reception, while on the long waves it
becomes practically fully tuned.
Alternative aerial sockets are pro-
vided, one of them being joined to
the centre point of the medium-wave
coil through a semi-variable con-
denser, which 1s brought into use
when interference is experienced, or
when the receiver is used with an
aerial of unduly high capacity.

A pentode valve, which provides
considerably more amplification than
the usual triode, is used as an L.F.
amplifier, and is coupled to the de-
tector by a transformer. The loud
speaker is directly connected.

Construction is on the chassis prin-
ciple, and all apparatus is assembled

An Easily Installed
Detector = Pentode Set
Without Complications.

on a pl]ywood baseboard, which.
after it is wired, is mounted in a neat
metal container measuring some
10in. wide, gin. deep, and 7in. high.
The case is finished in ‘‘crackle’’
cellulose.
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At the rear of the baseboard is
mounted an  insulated moulding
carrying the valve sockets, and also
plug sockets for external connections
to aerial, earth, loud speaker, and
L.T. battery; H.T. supply is fed
through a multiple cable which is
permanently attached mechanically,
but of which the electrical continuity
can be broken entirely by removing
an internal plug on the terminal
moulding. The grid bias battery is
mounted inside the cabinet.

An ornamental escutcheon plate is
fitted to the front of the receiver, and
through it are passed the spindles for
the control knobs.

The dual-range tuning and re-
action coil assembly is wound in
single-layer solenoid form on a
paxolin former fitted with eyelet
holes and tags for external connec-
tions. The reaction condenser,
which is of commendably large capa-
city, 1s directly driven, but there is a
suitable reduction gear for the tun-
ing condenser.

Reverting to the circuit arrange-
ment, it is noticed that the feed

The chassis removed from its container.

voltage for the pentode screening
grid is the same as that applied to
the detector anode (the pressure
recommended is go volts). By
operating the pentode in this way,
its H.T. current consumption is con-
siderably less than if its screen and
plate were both supplied with the
maximum available pressure, which
in this case it is suggested should be
120 volts.

There are three controls—tuning,
reaction, and a combined filament-
waveband switch. The reaction ad-
justment works particularly well on

B 2%
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Broadcast Receivers Reviewed.—

the long waves, but there is a slight
overlap on the other band ; tuning is
but very slightly affected by varia-
tion of the feed-back capacity. As
is to be expected, any change in the
setting of the aerial series condenser
has an appreciable effect on the main
tuning control, but this is not objec-
tionable in practice, as frequent
alteration of this capacity is not
likely to be made.

In the instructional pamphlet sup-
plied, it is suggested that a bias of
g volts should be applied to the pen-
tode grid ; this seems to be rather on
the high side for the specimen actu-
ally tested, and a reduction to 7%
volts had the effect of improving
quality. With this setting the total
anode and screen current for both
valves amounted only to 10 milli-
amperes. Reproduction was dis-
tinctly pleasing, and volume was
adequate. -

Wireless
World
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Input and wave-range switching connec-
tions of the receiver.

The general performance of the re-
ceiver was found to be fully up to
the standard that can reasonably be
set for a single-control detector-
pentode set, and all the circuit con-

I3I

stants seem to be well chosen, with
the result that selectivity and sensi-
tivity are good enough to ensure a
reasonable choice of programmes in
all but the most difficult situations.

There is very little to go wrong,
and, as the moving parts—variable
condensers and. switch—are well
made, there is little reason why the
set should give trouble as long as it
is provided with adequate L.T.,
H.T., and grid bias voltages.
Should a fault develop, the chassis
is easily removable from the con-
tainer for test and repair by slack-
ing off the control knob grub screws
and by removing the four screws
which secure the baseboard to the
case. :

The receiver is made by A. C.
Cossor, Ltd., Cossor House, High-
bury Grove, London, N.5, and is
sold at f5 10s., complete with a
210 H.F. detector and a 230 P.T.
pentode output valve.

CORRESPONDENCE,

The Editor does not hold himself responsible for the opinions of his correspondents.

Corraspondence should be addressed to the Editor, ** The Wireless World,** Dorset House, Tudor Street, E.C.4, and mus! be accompanied by the writer’s name and address.

even when they know they will not be used as portables.

Surely

MAN-MADE STATIC.

Sir,—We were very interested in the recent correspondence in
vour columns regarding electrical interference with wireless
reception.

On behalf of a large number of listeners in this town, we
have been endeavouring for some time to obtain some satisfac-
tion from the authorities concerned regarding the intense inter-
ference caused in Darlington by the electric trolley 'bus service.
After considerable correspondence with the B.B.C., etc., we
have received a letter from the Engineer-in-Chief of the General
Post Office stating that the Postmaster-General has no statutory
powers to compel tramway or similar undertakings to adopt
remedial measures.

As far as we can ascertain, no steps have been taken success-
fully to reduce the trouble, which is so bad that a very
large proportion of wireless listeners here are incapable of
receiving any programme satisfactorily.

It seems to us a lamentable state of affairs that the public
ave deprived of a service such as broadcasting, in order to enjoy
the doubtful service of the tramway system. Surely 1t could
be possible to arrange for one to cause little or no interference
with the other. Whilst the law remains as at present the wire-
less listener is likely to be the victim, and we suggest that strong
representation should be made by every person affected to his
member of parliament. E. AND H. GLOVER.

Darlington.

PORTABLE OR FIXED SETS?

Sir,—In view of the fact that the majority of potential buyers
of wireless apparatus for the coming season, or for that matter
at'any time, are more or less ignorant of what will suit them best
and give lasting satisfaction, it surely behoves all manufac-
turers in their own interest to make once and for all a clear
distinction between the portable and the fixed set (or frame
acrial set with external speaker).

Most manufacturers and retailers, for some unknown and
short-sighted reason, push portables in preference to fixed sets,
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this procedure will eventually injure the prestige of manufac-
turer, dealer, and radio in general. Which type of set is likely
to creale a fresh sale, when heard by friends of the owner, after
say two months’ use, a portable or a fixed set? The modern
portable is certainly a marvel of science and ingenuity and, used
as such with a car, is a very desirable thing to possess, but
it still remains, from the point of view of results and upkeep
cost, the worst value in the world. In the vast majority of
cases people have only one set.

All manufacturers should emphasise the fact that for general
use a fixed set will give infinitely more satisfaction, both in
upkeep costs and what is, perhaps, more important in its
ability to do more justice to the excellent quality transmissions
now sent out by the B.B.C., especially since the recent adoption
by them of the condenser microphone for regular use. The
important gramophone companies have long ago relegated ihe
portable gramophone to its proper place, to their great financial
beuefit and the satisfaction of their numerous clients.

Surely nothing but” benefit for all concerned can result from
enlightening the general public about portable wireless. It
seems so futile to propagate inferior radio, when it can so easily
be otherwise, at a time when the programmes and quality of
transmissions are daily becoming better and better.

Wolverhampton. W. D. PEARSON.

LONG-WAVE STATIONS IN BRITAIN AND IRELAND.
Siv,—I strongly support your view that Britain should forth-
with insist on being allocated a second long wavelength for
broadcasting. I hope the Saorstat may get for their proposed
central station a long wave also; I was seldom able to
agree with them on any subject, but it is certain this country
is missing sadly what the Irish temperament and outlook can
bring to public life, and if they had a station easily audible
over the whole of Ireland and in this country and would con
descend to speak the language we both understand and of which
they are able to make such excellent use, they would add im-
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measurably to the influence of their culture in a world that
ueeds it.

Ii Britain obtained an additional long-wave, probably the
nove remote districts of this island would be covered better by
allowing the Midland National Station (6XX) to work on a
medium wave, locating one of the long-wave transmitters farther
uorth, e.g at Pole Moor, or better still, in Scotland, and the
othcr one farther south than Daventry.

It Britain could not secure a second long wave—why she
should not is ditlicult to understand, seeing that Paris and
{[ollund have two apicce—experiments might be made to ascer-
all

(1) Whetler the present single long-wave transmitier could
not be made Lo cover the whole country by increasing the
power or altering the site, ov both, or, if this proved
impracticable,

(2) Whether two stations located as suggested in the pre-
ceding paragraph might not cach use the same long wave
(erystal controlled) as now used by 5XX, and each transmit
the Natiwonal programme,

In connection with the suggested Licrease of power, ireless
Waorld veaders will liave observed in the issue of July 16th that
Radio Paris and Towr Fiffel ave increasing their power to
85 kW. and 24 kW. respectively; both are long-wave stations.

I do not understand Mr. J. A. Hall’s alarm, consternation
and anger at vowr excellent suggestion, nor his contempt lov
Savoy Hill. The B.B.C. manifests no self-satisfaction, and I e
lieve feels none, though its achievements are far from being con-
temptible; on the contrary, the programmes bear evidence of
careful compitation and- their presentment thorough preparation,
finish, dignity and, at times, even splendour. If they ure
listened to with attention the talks are of much interest, and
not least by the sick and convalescent, appreciated as welcome
inferludes between concerts. I speak from experience and with
gratitude after three long and trying illnesses which B.B.C.
programmes not only assisted me to endure, Lut materially
accelerated recovery, besides adding to my store of general
knowledge. Tt is not to the purpose to complain that B.B.C.
programmes do not resemble those of other countries (save in
the matter of the wniversal and often weavisome jazz of our
American would-be masters); each country has its own culture,
and its programmes should illustrate this, so {hat tuning in a
foreign station should convey the atmosphere of its nationality,
as, in fact, is usually the case. My only grumble at Savoy Hill
is thal the authorities occasionally seem to he afflicted with a
Norvdic-English-puritan-pacifist outlook instead of Leing robustly
pro-British Commonwealth; that, however, is but a matter of
personal taste.

I am somewhat surprised that at Bedford, with the outfit Mr.
Hall describes, only long-wave foreign stations are receivable.
I fear that recently he cannot have had time to peruse his
iWireless World with attention and profit. He might, with
great advantage and pleasure to himself, construct, say, one of
the models of the “Foreign Listener’s Four,” after which his
gloomy forebodings would assuredly depart.

Lest what I have written above should lead Mr. Hall and
ithers to suppose that I am only a B.B.C. listener, I might
observe that my own receiver (near London) has practically
world-wide range on loud speaker. It is entirely of my own
design and make, employs a changeur de fréiquence (1.F. =
477 kh., ie. A=2xX100m.); there are thiee S.G. IF. stages,
diode detlector, with a stereoplionic coupler preceding the 2nd
L.F. (output) stage. Its total H.T. consumplion is of the order
of 24 mA. maximum, and on many Kuropean stations the volume
coutrol has to be set nearly at minimum to keep reproduction—
which is of the highest quality—at less than overwhelming
volume on three speakers, of which one is a M.C.

“SHENE ANGLORUM.”

BROADCAST PROPAGANDA.

Sir,—While being in agreement with Mr. Muonn that the
B.B.C. programmes leave much to be desived, I do not think
that the remedy lies in sponsored programmes,

If a manufacturer is willing to spend large sums of money
on advertising ria the ether, he would not be willing to confine
the desirabilily of his product to a few casual remarks during
the course of three hours’ entertaiument, as suggested by your
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correspondent, but would prohably desire to make an announce-
ment betwéen each item. If Mr. Munn has ever spent an
hour or two listening to the American S.W. stutions he will
realise what this means, and also that it is, in my experience,
mpossible to select any programme of a sponsored variety (apart
from the advertising matter) which provides an entertainment
equal {o anything we have at present available from the B.R.C.

I think that & lot conld be done towards improving the B.B.C.
programmes by cutting down the talks by half, brightening up
the Saturday evening programmes between 7 and 9, possibly by
“ variety,” and wmaking sure that there is at least always an
alternative programme of different character.

The racing results might be left out of the ** news,” as they
tuke up a lot of time, and are not of interest to more than a
small percentage of the listeners ; anyone who is really interested
in these takes care to get an evening paper as soon as possible.
If this was done T do not think the average owner of a receiving
set would have much to complain about. G6RK.

Birmingham

Sir,—Mr. Munn, in his interesting letter on broadcast propa-
ganda, seems to imugine the broadcast programmes consist
entirely of dance music, dowagers (what does a dowager sound
like?) and rawing-room ““entertainers,”” of which he
evidently does not approve.

Ignoring for the moment (as Mr. Munn does) the symphony
concerts, light classical concerts, militavy and brass band con-
certs, chamber music concerts, instrumental concerts, choral
concerts, ballad concerts, organ recitals, plays, talks, prose
1eadings, poetry readings, after-dinner speeches, running com-
mentaries, which are broadcast from time to time, none of
which seem to appeal at all to Mr. Munn, one cannet help
wondering what sort of programmes would My. Munn like?

I, personally, have little fault to find with the programmes,
except when they broadeast speeches, etc., without any alter-
native, which, in my opinion, they ought never, never, neves
to do. My grouse is thut there is now no station from which
I can be reasonably certain of receiving the National pro-
gramme decently. Dm'ing the summer it is rather the rule
than otherwise for 5XX to be completely marred by atmos-
phevics, especially after sunset (and especially during the
“Trom” season!), while the Brookmans Park National is
hopeless (even here, Jess than fifty miles from it) by reason
of fading and distortion. Incidentally, the B.P. Regional also
fades considerably, but does not distort. Alas, for good old
2LO, which always came in as steady as a rock and very nearly
as strongly as B.P. Regional now does, and much more strongly
than B.P, National! A. K. GORDON.

Crowborough.

Sir,—I bave read with interest the views expressed with
regard {o broadcast propaganda in Mr. Munn’s letter and your
editorial. 1t is, T think, wholly undesirable, for the reasons
you siate, that the programmes of the B.B.C. stations should
be interfered with in any way in the interests of advertising.
If advertisers once obtaip a hold on the programme matter of
the B.B.C. there is no knowing to what evils their influence
may lead.  The dissatisfaction shown towards the B.B.C.
results chiefly not from poor qualily of the programmes but
from the fact that individuval taste can be satisfied to a small
degree only, since there arve so many different tastes for which
the programme directors must cater. Whether a programme
is poor in quality or not depends almost eutirely upon the
standard required by the individual critie,

Itf, however, advertisers must make use of broadcasting,
why should they not ervect a transmitting station of their own?
The Press should be influential enough to solve the difficulty
of wresting the monopoly from the B.B.C., and room could
surely be found for it despite the crowded ether: This scheme
would have several advaniages, The public need not listen
to the advertisers’ programme unless they wished (or at least
we hope the power would be restricted !), the programmes sent
out would have to be gaod to command pnblic attention, and
the station would satisfy those who consider a mere alternative
programme insufficient, G. A, BUSBY.

Newport, Essex,

B 28
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The Service is subject to the rules

be strictly enforced, in

interest is deall with below, in some

Casual Couplings.

My 1930 Everyman Four ™ fails to work
at all until the screening cover is com-
pletely removed, and even in this con-
dition gives quite weak signals from
the local station. Tuning of all three
circuits is quite sharp. The L.F.
amplifier (and probably the detector,
a8 the set works well with a pick-up)
seems to be quite satisfactory, so [
suppose the fault must lie in the
“H.F.” end of the receiver. Will
you please suggest the most likely
place to look for it? The usual tests
have been made, and everything seems
to be in order. L.

It would appear likely that there is no
proper linkage between the various tuned
circuits, and that you obtain weak sigrals
from the local station only by virtue of
stray direct magnetic couplings between
the coils. An effect of this sort might
well be caused by a faulty H.F. valve;
you should accordingly test your valve
carefully, together with its feed circuits.
The substitution of another valve known
to be in order would be helpful.

It would be wise to check the coupling
connections between aerial and secondary
circuits, and also the primary circuit of
the H.F. transformer assembly; the
secondary circuit of this component is
almost certainly in order.

0000

Frame and Filter.

Some time ago you opublished (in the
““ Readers’ Problems’’ pages) a dia-
gram showing how a filter circuit
could be interposed between a frame
aerial and an H.F. amplifying valve.
The arrangement as shown necessi-
tated the wuse of a centre-tapped
frame; if this i3 not an essential part
of the scheme, will you please give me
a circuit diagram showing the connec-
tions of an untapped frame to a
capacity-coupled filter?

H. M. S.

We should point out that the centre-
tapped frame aerial circuit to which you
refer was intended to be a help in elimin-
ating locally generated interference and
‘ vertical "’ pick-up, and that a tapped

B 20

Wireless
Worrlal

i

the inlerest of readers themselves.

SCREENING

Fig. 1.—A frame aerial as part of a
capagity-coupled filter.

frame is by no means essential when an
input filter is used.

We give in Fie. 1 the circuit diagram
which you require; Cun is the coupling
condenser, and L is the secondary in-
ductance.

RULES.

The free service of THE WIRELESS
WORLD Technical Information Depart-
ment is only available to registered readers
and subscribers. A registration form can be
obtained on application to the publishers.

(1.) Every communication to the Informa-
tion Department must bear the reader's
registration number.

(2.) Only one question (which must deal with
a single specific point) can be answered. Letters
must be concisely worded and headed * Infor-
mation Department.”

(3.) Queries must be wrilten on one side of
the paper and diagrams drawn on a separafe
sheel. A self-addressed stamped envelope must
be enclosed for postal reply.

(4.) Designs or circuit diagrams for complele
receivers or eliminafors cannol ordinarily be
given ; under present-day conditions justice can-
not be done to questions of this kind in the course
of a letter.

(5.) Practical wiring plans cannot be supplied
or considered.

(6.) Designs for components such as L.F.
chokes, power transformers, complex coil assem-
blies, elc., cannot be supplied.

(1.) Queries arising from the construction or
operalion of receivers must be confined to con-
structional sets described in ‘° The Wireless
World ” ; to standard manufactured receivers :
or lo ** Kit ** sets that lave been reviewed used
in their original form and not embodying modifi-
cations.
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“The Wireless World” Supplies a

Free Service of Technical Information.

of the Department, which are prinled below, these must
A selection of queries of general
cases af grealer length than would be possible in a lelfer.

Good Coils.

1 have resson to believe that the coils nsed
in my recerver (which hos a single
H.F. stage using a S.G. valve) are not
as efficient as they might be. s [
am thinking of modifying the set,
will you pleuse refer me to one of your
back numbers in which the best pos-
sible coils suitable for wuse with a
screen-grid valve were described?

C. R. R.

This is rather a difficult question to
answer helpfully, as with a inodern re-
ceiver there is a distinct limit to the
‘“goodness”’ of coils that can success
fully be used.

Probably the best coils, from the point
of view of high dynamic circuit resist-
ance were those described for the
‘“Record ITI” in our issues of September
4th and 11th, 1929, but, apart from their
large size, they were intended for a highly
specialised type of circuit, and it is most
unlikely that they would yield satisfac-
tory results in any other kind of set.

If you care to send us a brief descrip-
tion of your receiver, we will endeavour
to suggest the most suitable types of
windings.

0000

Long-wave Instability.

The H.F. stage of my receiver is coupled
by a transformer, and works ex-
tremely well on the medium wave
band, but is lacking in stabiity over
the majority of the long-wave tuning
scale. I have tried the experiment of
removing primary turns, without any
real success, and am inclined to aban-
don the transformer in favour of the
tuned-grid type of intervalve coup-
ling. Do you consider that this
change would have the desired results?

It would be a mistake to make this
change, as there is no inherent veason
why a tuned grid intervalve coupling
should afford greater freedom from
self-oscillation on the long waveband. On
the contrary, it is quite likely that the
trouble will be accentuated because, all
other things being equal, this foim of
coupling is rather move efficient on the
long waves than on the medium band.
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Potential Dividers.

Is there any veal difference betiveen a
potentiometer and a  *‘ potential
divider’ ! have been reading a text
bool: in which these two expressions
arc apparently wused indifferently to
desiynate the same piece of appuratus.

J.oow, T
These expressions, as generally em

ploved, are synonymous, but the word
*“ putentiometer *’ should, sirictly speak-
ing, be applied to an appliance for
measuring potentials by the *‘balance
method. 1t is really incorrect to use it as
an alternative name for a ‘‘potential
divider "-—although we all seem to prefer
it to the more lengthy but more graphic
and descriptive title,

Wireless
Worlld

return Jead is joined to H.T. negative.
This method, in its simplest form, is illus-
trated in Fig. 2 (a), where the hias re-
sistance is marked R.

Due to the fuct that this resistance is
common to the anode civcuits of all valves
1 the receiver, it is probable that it will
cause harmful interstage couplings, and so
this simple. cirenit is hardly practicable.
As . rale it will be necessary to add a de-
coupling resistance (R,) of about 100,000
ohms, and a by-puss condenser () of
about 2 mfds., as shown in Fig. 2 ().

The need for using a bias resistance and
decoupling devices is entirely obviated by
the still sunpler arrangement shown in
Fig. 2 (¢). The required number of cells
at the negative end of the battery can he

T
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Fig. 2.—Illustrating methods of using a high-tension battery as a source
of grid bias voltage.

Permanent Magnets.

Is the magnetic field of a reed-driven
speuker unit likely to be retained for
« greater length of time if the wind-
mys are directly connected (in the
right sense, of course) in the anode
ctreuit of the output valve than uwhen
u chole-condenser filter is provided.
With the lutter arrangement there is
no steady 1.('. current, and it seems
to me that the maguets might quickly
lose their strength. T. G. W.
We do not consider that this is a matter
[ any great imeportance. The compara-
tively small current flowing under nor-
mal operating couditions is most unlikely
to have any great effect in assisting the
retention of magnetism.

Automatic Bias.

T'he voltage of my accumulator 111" hat.
tery i# ratler greater than is necessary
for reproduction of adequate volunie
for my needs; 1 believe that by sacri-
ficiny some of the excess voltuye it is
pussible to use the battery for supply-
tnyg yrid bias for the output valve.
Pl you please show me how this may
he done ? R. L. L.

By inserting a resistance of suitable
value between the negative terminal ot

the high-tension battery and the L.T.

negative bus-bar of the valves in the re-

ceiver, grid bias for the output valve can
readily be obtained, provided that its grid

used for bias purposes if connection to the
H.T. negative terminal of the receiver is
made from a point on the battery that
1s positive (with respect to the negative
end) by the required amount. Where an
accumulator battery is used, this, again,
1s not altogether practical, as the end cells
would not be discharged equally with the
others.

A suitable value for the bias resistance
shown in Fig. 2 (a and b) can easily be
determined in the manner often explained
in these pages.

*Live ” Loud Speaker Leads.

When the loud spealer leads of my set
are birought in proximity to the aerial
terminal a whistle 18 produced; other-
wise it works satisfactorily enough,
although [ sometimes thinl: that
quality amight ‘he improved. Do you
consider that the production of self-
oscillation tn this way 1s an indication
that anything is wrong ? D. R.

Effects of this kind show clearly that
high-frequency currents are present in the
output valve anode circuit, and conse-
quently that H.F. and L.F. components
have not Leen properly separated after
the process of detection. Accordingly,

you should fit some kind of * H.F.

stopper.” In its simplest form this may

consist of a resistance of from 0.1 to

0.25 megohm comnected directly in series

with the grid of the first I.F. amplifying

valve.
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Interaction between input and output
ends of a portable receiver is often caused
i this way, and, to prevent it, a fairly
large condenser is often shunted between
detector and filament of the output valve ;
you might adopt this plan.

SGoo

L.F. Chokes in Parallel.

I am uhout to increase the power output
of my eliminator by fitting a new recti-
fier, and am afraid that the current-
carrying capacity of my present
smoothing choke will be inadequate ;
ulso, its D.C. resistance will probably
be unduly high. Do yau recommenid
me to connett in parallel with this
choke another of “similar type, and
with the same inductance value (30
henrys)? LCAR.

By -connecting two similar chokes in
purallel, the resulting inductance may be-
come Jess than that of either used
separately, and therefore insufficient for
adequate smoothing in your case.

In practice, matters will not be quite
as bad as we have suggested, as the re-
duction of actual—as opposed to rated—
inductance will be less than the figure
given ; this is because the current flowing
will divide itself between the two chokes.
But, in spite of this, we consider it un-
likely that your proposed plan will vield
satisfactory results.

BERLIN-WITZLEBEN
H (Germany). E
Geographical Position : 52°32'N. 13° 25 E.

Approximate air line from London: 580
i miles.
| Wavelength : 418 m. Frequency : 716 kc.

Power : 1.5 kW. H

¢ Tirge : *Central European Time.
: * Coincides with B.S.T.

Standard Daily Transmissions.

¢ 06.30 B S.T. Physical exercises ; 07.00 (Sun.) :
i relay of concert from Hamburg; 08.15
breakfast concert; 0850 (Sun.) sacred :
concert followed by carillon from Berlin |
Cathedral ; 10.10, onwards, commercial :
reports and news broadcasts throughout
day; 20.00 or 20.30 main evening pro-
gramme ; 2220 news followed by dance :
music until 00.30 (except Tues. and Fri.).

i Closes down with the playing of the Deufsch-
landslicd (Haydn’s Hynin Austria).
Male announcers. Call: Achtung ! Achtung !
Hier Berlin, Stettin und Magdeburg.
Interval Signal: Metronome (4 beats ver :
second) followed by abbreviated call: .
Achtung! Berlin. All announcements are |
{ made in the German language only. :
i When Koenigswusterhausen (1.635 m.) and. ;
- theZeesen short-wave transmitter (31.38 m.) |
take the programme the call includes their
names as well as any other provincial

stations to which the relay is being made.
Common wave relays : Berlin (E), Stettin,

Magdeburg on 283 m. (1,058 kc.).
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inter=-clecirode

ACITY

ever attained

The actual amplification obtained from any
Screened Grid Valve is largely governed by
its inter-electrode capacity. Cossor research—
during the past twelve months — has been
focussed on this great problem. To-day we
are able to announce that the new Cossor
215 S.G. has a lower inter-electrode capacity
than any other Screened Grid Valve on the
market. This capacity is of the order of
‘001 micro-microfarads. Due to this —and
also to many other features, including the
new box-type screening grid and a method of
shielding which is 100/, efficient —the new
Cossor 215 S.G. gives a degree of amplification
with perfect stability and freedom from dis-
tortion which—a year ago—would have been
considered utterly impossible. Use this new

Cossor 215 S.G. 2 volts,

°15 amp. Impedance 300,000.
Amplification Factor 330.
Mutual Conductance
1°'1 m.a./v. Normal working
Anode Volis 120. Positive
Voltage on

Screen (approx.) 20’-
60. Price

| A C Co sorlLed,
High wy Geave.,
London NT5.

Valve in your Receiver and the all-round im-

provement in its performance will astonish you.
THE NEW

COSSOR

2i5 S.G.

o 5682

1 1 Advertisements for ** The Wireless World ' are oniy accepted from firms we believe to be thoroughly reliable.
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MISCELLANEOUS ADVERTISEMENTS.

NOTICES. I / Receivers for Sale,—Contd.
THE CHARGE FOR ADVERTISEMENTS in these - WITHOUT FEAR— =i
coluginsis; Send your material for credit— “&PPLLB[S
12 words or less, 2/- and 2d. for every where radio part exchange began. 191951
additional word. A service ruled only by economics, ]_9 B
d!;]ach para%raph ifeé)harged separately and name and above bargaining or petty gain.
address must be counted. P AT A KON d
X articulars from the Secretary, {EASON 1930-31.—A comprehausive catalogue of uew
SERIES DISCOUNTS are allowed to Trade Advertisers HONOR o Xclu)l:l{:EBeY"uu Ly b season’s radio apparatus of conv:niengl; size k;r
as follows on orders for consecutive insertions, provided a MNIA S, the Ex_)ckct will shortly be issued; price 9d., post free;
contract is placed in advance, and in the absence of fresh / C T YA Chapel 8t., Marylebone, London §| 28 this catalogue will be a pocket guide to modern
instructions the entire **copy ”’ is repeated from the SUPER radio material, it will be in wide demand; those de-
previous issue : 13 comsecutive insertions 5% ; 26 con- siring to secure a copy, would greatly assist us by
kindly making application now, enclosing 8d. in stamps;

secutive, 10% ; 52 consecutive, 15%,

ADVERTISEMENTS for these columns are accepted up
lo FIRST POST on THURSDAY MORNING (previous
to date of issue) at the Head Offices of *‘ The Wireless
World,” Dorset House, Tudor Street, London, E.C.4, or
on  WEDNESDAY MORNING at the Branch Offices,
19, Hertford Street, Coventry ; Guildhall Buildings,
Navigation Street, Birmingham ; 260, Deansgate, Man-
chester ; 101, St. Vincent Street, Glasgow, C.2. |
. Advertisements that arrive too late for a particular
issue will automatically be inserted in the following issne
unless accompanied by instructions to the contrary, All |
advertisements in this section must be strictly prepaid.

The proprietors retain the right to refuse or withdraw

a copy will then he forwarded as soon as issued, about
the time of the exhibition; the 9d. may be deducted
from any following order hefore thc end of 1930, in
excess of £1,

PLEABE_ Apply Early! Please send in your radio
material for part exchange credit early—and aveid
the rush; it will be a great season, good sets, good
components, and fine workmanshp.

PPLEBY’S, where radio part exchange begin.—
Chapel Sb. St. Marylebone, London. Tel.: Pad-

4+ ¢ .
. dinglon 8828 (3 lines). {0340
al"’ nl ! STRAIGHT Five Portable, makers’ 12 months’ guar:

antee; 8 guineas, complete.—Mosby, 507, London

advertisements at their discretion. | INOORPORATING WESTINGHOUSE Rd., Sheffield, [1169
. Postal Orders and Cheques sent in payment for adver- RECTIFIER. . )
tisements should be made ~—& Co. Payableto ILIFFE Switch on— that’s all ERCLIF 0.C.2 All Mains Receiver, 200 to 250
& SONS Ltd., and crossed __ % ®°° 'Notes being . ; s voits D.C.; %rioe £14/10; with valves and royal-
untraceable if lost in transit should mof b ¢ / TANNOY will do the rest. ties, suitablq for M.C. speaker; particulars free; trade
fntraces in n e sent as Working from the mains is inquiries  specially invited. —Simmonds Bros., 38,
rexAn;l ?n;eSL g fo advert s shoutd o cheaper than dry batteries. Rabone Lane, Smethwick, [8734
eters relating to advertisements should quote the Greaterselectivity and more OUR OWd Receiver or Components Tuken in Part
number which is printed at the end of each advertisement, volume is availhbies Y Exchange for New; write to us before purchasing

and the date.of the issue in which. it appeared. y elsewhere, and obtain expert advice from wireless en-
The proprietors are not responsible for clerical or printers' Buy a TANNOY mains unit gineer of 25 years' professional wireless experience;

trrors, although every care is taken to avoid mistakes. instead of your next H.T. :e{'d = ligt ‘L’ co_;llipone?ts or hhe ctmnnonent: ttiineomﬁ'
' selves, an W Wl quoie you return post; -
NUMBERED ADDRESSES. Battery. sands’ of satisfied clients.—Scientific Development Co.,

Cor the convenience of private advertisers, letters may be 57, Guildhall 8t., Preston, [0226

addressed to numbers at ** The Wireless World " Office, k
When this is desired, the sumi of 6d. to defray the cost of make your EMONSTRATION Model 1930 Portable 4-valve
registration and to cover postage on replies must be added 8.G., listed 23 guineas, upright type, Celestion
to the advertisement charge, which must include the 3 speaker, new valves and balteries, tip-top order; 16
words Box ocoo, c/o “ The Wireless World.” Only the suineas.—Richardson, Aughton, ' Ormskirk. [1226
number will appear in the advertisement. Al replies oflis y ;2o
should be addressed No. 000, c/o ** The Wireless World," " C" F h‘i‘gi\ S,;‘,L‘SST;E(}Y;%E{, AJ?:{;LII:AE"&"S&)&,;?;E&;E
e S eder Stret, London, Ly, Reades wio | @ ALL ELECTRI tored Faid Sommritu comtratioe o e B
remillance through the post except in registered envelopes ; Tannoy Products, 1-7; Dalton Street, S.E.27. «~C.C. for hospital and institution "‘W‘!la“m‘s' What
. ¢ ever your requirements, be they a ample 2-valve
en all such cases the use of the Depostt Syslmnsucommmded‘, 5 . : veceiver or the most intricate design ;nay 1 suggest
and the envelope should be clearly marked * l)eposuI you 'get into touch with me? .
Department. 1

D& DEPOSIT SYSTEM. h——— T T l\ Y Unbiased Advice is at your Disposal with

Readers who hesitate to send money to unknown persons Pleasure; I am always pleased to submif speci-
may deal in perfect safety by availing themselves of our. icatious and quotations, without obligation; a long
Deposit System. If the money be deposited with ** The list of instruments does not convey much, as it is
Wireless World,” both parties are advised of its receipt. H Impossible to give full details within the limits of
™Y Y small advertisements; the following are intended as

The time allowed for ecision is three days, counting examples, and are more or less standard lines whiel

frou) receipt of goods, after which period, if buyer b 9 i ; 5 lar.
decides not to retain goods, they must be returned to W.W. ,REGIONAL ONE experience has shown to be particularly popular
sender.  If a sale is effected, buyer instructs us to remit

. . A .C. Three, fthe tstandi 11 ins  3-valve
amount to seller, but if not, seller instructs us to return Can supply from ‘stock the complete A A e nd17G, instoanaen CACEoa
amount to depositor. Carriage is paid by the buyer, 1t or any separate component : dard with the finest components  available! circuit

but in the event of no sale, and subject to there being no . onsis f 1 S.G. HF. valve, fully screened, with
different arrangement between buyer and seller, each pays C9mplete kit of components toget}lcr f)ighlytsetgciﬂnt dual!:'ave coils, a.nodye bend or power
arriage one way. The seller takes the risk of loss or with Trelleborg Panel, baseboard, wire, detector (to choice), transformer coupled to an A.C.
damage in transit, for which we take no responsibility. For screws. Eliminator components and P1 output valve which “works at. maximum  anods
all transactions up.to {10, a deposit fee of 1/- is charged ; on e b de of voltage with automatic grid bias,; thus eusuring ample
transactions over {10 and under {50, the fee is 2/6; over screening box made ot copper. vower output for a moving coil speaker; price £25.
{50, 5/~ All deposit matters are dealt with at Dorset complete with valves and royalty: lLear this set hefore

House, Tudor Street, London, E.€.4, and cheques and deciding on any mains receiver.
money orders should be made payable to lliffe & Sons CASH PRICE £7 . 19 . 2 CREENED Grid Five, & unique receiver for batis

Limited. 3 e
. MAZDA PENTODE VALVE, 27/6 Extra tery valves; the H.T. can be supplied from either
SPECIAL NOTE.—Readers who reply to advertisements A mains unit or batteries as desired; 2 S.G. H.F.

ind receive no answer to_their enquiries are requested to PHILIPS 1821, 17/6 Extra valves coupled by eflicient dual wave tuned trans
regard-the silence as an indication that the goods advertised Special Oak Cabinet for Set, 16/6 Extra formers, all assembled in beautifully made aluminium
bave already been disposed of. ~ Advertisers often receive so Write for detailed list screening box, anode or power rectifier and a specially
many enquiries that it is quite impossible to reply to . designed L.F. amplifier arranged to give the best

tach one by post. | Any parts sold separately. possible quality, choke condenser output filter; this
’ set has ample power to bring in any station whose

Coils, Screens, Eliminator Boxes signal is above the noise level; piices from £25.

. o P 2 : according to specification.
RECEIVERS FOR SALE. J Made to any specification. _
Prompt Deliveries. Carriage Paid RADIU Gramophones.—I have a number, of ex-
(‘HOOVHONE 2-valve Mains Receiver, 200-260v. on all cash orders. tremely eflicient designs, and am always willing
A 50-100 cycles maing, used for demonstrations only | to make up cabinet work teo w©xactly match existing

as new; £10. H. & B. RADIO CO., 34, 36, 38, Beak Street, [{| furniture; genuino period reproduction cabinets .if

K POCH 2211 M.C. Speaker, 6v. 0.3 amp., field, im- desirved.
L pedance. 1,000 ohgms; £1/15, [ Regent Street, London, W.1. Gerrard 2834 , .

JCKO V3 Mains Fliminator, 200-240v., -output | —— - X 1 IGH Power Amplifiers, for dancing, public addicss,
]jl 120v. at 30 m.a., 3 taps, less valve; £2, | ete.; full details on application. 1

ALLERS, any day cxcept Wednesdays. —l¢l'arlane, | R T T4 HORT Wave Receivers for Britons Abroad.—Any

C 15, Rotherfield RRd., ¥nfield Wash, X, [1211, : ] AV Dt v recommgn:le t,hgu}!.s.](}.B_

Y i ' i Four (with S.G. stage) at £20, comp:ete wi valves,
k‘(- Ol%‘oTctosr’s“s—sl{?alng a:((li\'e(r){)i;en(x;e;:?t l;:(gg;n : h{t,g:l.:lo / EVERY packed and delivered f.0.b.; this set is giving satisfae-
laneous. (0264 dM FRIDAY, tion in many parts of the world.

IRE a McMichael Portable Set, by day or week, ] FOURPENCE }V. SMURTHWAITE, A.M L.R.E.. 15.3. Qnslow
II !rornq,\]pxnnder Black, Wireless Doctor and Con- (.'al'dens. Wynlh.ngton. Surrey. Works : Belr;mnt
sultant, 55, Ebury St., S.\W.1. Sloane 1655. [0328 Rd. 'Phone: Wallington 1982, [122)

Mention of “ The Wireless World," when wriling to advertisers, will ernsure prompt attention. B32
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5/3; 500 volt D.C. test. 3 mid.,, 1/6; 2 mid., 2/3, 4

AuGust z0tH, Ig30.

ADVERTISEMENTS. g

THE WIRELESS WORLD

ACCUMULATOR HIRE.

DON'T Buy Dry Batteries, join our service: we keep
vyou continuously supplied with fully charged

. Ligh tension accumulators by regular exchanges, |
anywhere within 12 miles of Charing Cross, for less
than the cost of unrelisble dry batteries; nothing to |
buy—no deposit, payment on  each delivery or by
quarterly sabscription: if your dry batteries liave been
in use for one month or more, we definitely guarantee
that accumulators will give better and more lelectiwl
reception; we also give the same service with low
tension accumulators or maintain your own at equally
udvantageous terms, fromn the smallest portable psize
upwards; over 10,000 eatisfied users.—Write or ’phone
now to London’s largest, most efficlent and complete
wireless sccumulator service, for their interesting folder
B2, post free.—Radio Service (London), Ltd., 105, Tor-
riano Av., Cumden Rd., N.W.5 ’Phone: North 0623
{3 fiines). [8751

CHARGERS AND ELIMINATORS.

PHILIPSON'S Salety High Tension Supply Units for
A.C. and D.C. Mains, 200-250 volts 40-60 cycles,
also 230 volts 25 cycles.
10/_ Down and 8mall Monthly Payment Secures
the Finest H.T. Bupply Available.
PH]LIPSON‘S Bafely H.T. Units are Guaranteed for
12 Months Against All Defects. |
ALL Models Sold on 7 Days’ Approval to Ensure
Complete Satisfaction. |
HILIPSON'S Bafety H.T. Units are the Cheapest
to Inatall and the Cheapest to Run; £1/17/6 to
£6.
RITE for Our Booklet, " Radio Power,”
gives jllustrations and full particulars.
PHILIPSON'S SBalety Loud Speaker Qutput Filters
for All Receivers, power valve, or Pentode; a re-
markable output filter at a very low price; 16/6.
PHIL]PSON end Co., Ltd.,, Radio Engineers, Astley
Bridge, Bolton. ‘Phone: 2038 Bolton. [0318

AVAGE'S S8pecialise in Wireless Power from the
Mains; reliable apparatus at reasonable prices.
AVAGE'S. —Transformer laminations and Bakelite
’ lbobbius; intending home constructors should write
or list.
AVAGE'S8.—Reliable smoothing condensers, 1.500
volt D.C, test, 1 mld.,, 2/-; 2 mid, 3/-; 4 mid,

which

mid., 4
AVAGE'8.—Super smoothing and output chokes,
many types’ available; write for list.

AVAGE'S.—Mains transformer for Westinghouse

H.T.4 wunit, with additional winding, 4 volts
centre taopped 3 amps, 23/-; transiormers for other
Westinghouse units available.

AVAGE’'S.—Mains equipment new [oreign
b Listeners Four, transformer, N.F.L.4y, 33/-;
smoothing choke, C32G, 20/-; output choke €320,
20/-

for

AVAGE'8. —Mains equipment for Power Pentode
Two transformer, P.P.2, 33/-;, output choke, L.C.
38P.G., 19/6; smoothing choke, L.C.36G, 18/-.
AVAGE’S.—Mains transformer B.T.4, 500-0-500
volts, 120 m. amps, 7% volts 3 amps.,, 6 volts 3
amps, 4 volts 2 amps, 4 volts 1 amp, 4 volts 1
amp., all centre tapped, specially developed for auto-
matio blas; 57/6.
AVAGE'S.—Mains transformers and power chokes
are carefully and individually constructed irom
first cinss materials, with an exceptionally generous
margin of safety.
AVAGE'S, 146, Bishopsgate, E.C2.
‘Phone : Bishopsgate 6998. {9165 |
CHESTER BROS.—AIll types of mains transformers

and chokes to any specification.—Chester Bros.,
244, Dalston Lano, Loadon, E.8. [9798

ANTALUM and Lionium for A.C. Rectifiers, blue
prints for mexpensive H.'I'. and L.T. chargers.—
piackwells Motallurgical Works, Ltd,, Garston, Liver-
pool, {1209

D.O. Eliminator, 220/240, Ecko, H.T,, L.T., G.B.,
80, 120, power; 60/-.—Kirkup, Bungalow, Fair-
holine Rd., Burnley. . {1229

CABINETS.

(\ABINETS tor All Requiroments.—F. W. Ramsey,
/ 63, Shaftesbury 8t., London, N.1, Clerkenwell
7139 [9736

IGBY'S Oabinets.—Table models in solid oak and
mahogany; from 11/6 to 71/-
DIGBY‘S Cabinets, fitted with Radion or Resiston
ebonite il required
IGBY'S (abinets.—Pedestal model, with separate
battery components; from 56/- to £12,
DIGBY’S Cabinets Mado to Customers’ Own Designs.

IGBY'S Cabinets.—Write for new 16-page art cata-
logue.—F. Digby, 9, The Oval, Hackney Rd., E.2.
'Phone: Bishopsgate 6458. [o128

ABINETS to Your Own Requirements; quotations
by return.~Hummonds, 1, Stratford St., Nun-
eaton. [1234

COILS, TRANSFORMERS. ETC.

600 and 1,000 ohms Decouellng Reczistances,
specified for the largest and most im-
portant ' Wireless World '’ receivers; 1/6 each, post
frao.—Groves DBrothors, St. Mary's Place, Shrews-
bury. (1088

AS

London,

THE PILOT
SWITCH

A Power Switch
Mains Sets,

all

for
Eliminators,
Handles 3 amperes at 220 volts,
Supplied with black or ' brown

uses,
etc.

Bakelite knob, or with
“on and off !’ plate,

Retail Price 2/6
USE PILOT COMPONENTS

Write for Catalogues to:—

THONMAS A. ROWLEY, LTD,,
59 Skinner Lane, Birmingham,

Sole Agents for Great Britain and Iveland
Sor all lines manufactured by The Pilot Radio
& Tube Corporation of New York.

West of England Distributors :—F. BURRIS
& SONS, 7 to 10, Redcliffe Street, Bristol.

lever and

mp——

EEENES GET A SN
“SUPREMUS"”
H.T. ELIMINATOR

D.C. Models now made in
All - BAKELITE cases—a
very pleasing finish.

D.C. The Brs Model, giving 6o and
120 volts,15 M/A. Price 21 /-, asillustrated.

A.C. The Ero Model, giving 60 and
120 volts, 10 M/A. Price 65/-, complete
with valve.

D.C. The C25 Model, with tappings
of 60, 120 and 150, 25 M/A. Price 32/6.

A.C. The Ergs, with tappings of 60, S.G.
and 120, 15 M/A. Price 70/- complete.
All models guaranteed 12 months.
Write for lists,

Valve or Westinghouse Rectification optional.
SUPREMUS SPECIALITIES LTD.,
118, HIGH STREET, ERDINGTON, B'HAM.

Northern Agents: THE CHORLTON METAL €O,
18, Amber Street, Manchester.
London Agent: P. H. SMEDLEY, so, Richmond Road,
Leytonstone, E.11.

24 medels
m stock.
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Coils, Transformers, Etc.—Contd.

TRANSFORMEHS and Chokes jor Battery Elimina.
tors.—Chester Bros., 244, Dalston Lane, London,
E.8. [970¢

KILO-MAG Four Formers, slotted, ready for winding,
12/6 set; 1930 Everyman Four, 8/6 set, post iree,
—Groves Brothers, St. Mary's Place, Shrewsbury.

(1089

BANDI"ASS Four Coils, complete, 70/-; Ideal Home

receiver coils, 43/-; superhet. adaptor coils ana
base, 24/-; S.G.S.W. Three, 4 coils, 34/-; additional
coils, 46/-.—Below.

REGIQNAL One.—Coils - of guaranteed accuracy;
write for prices; Berclif coils for all popular sets;
trade st_lppller}.—No(e new address: 33, Rabone Lane,
Smethwick, Simmonds Bros.,, the Original Coil People.
(1243

BAND~PASS Coils, mounted, 55/-; boxes, 19/6 set;

a}l spectal parts for Record III, Kilo-Mag, Every-
man, Toreign Listeners Four.—Townhead Radio, Duke
St., Rochdale. [1231

*.C. WIRKLISS.—Regional One coils, 9/- pair;
Band-Pass Four, 45/- set; first quality materials

and construcnqn to specification guaranteed.—28, Pre-
mier Place, High St. Putney, S.W.15. {1228

VALVES.

AMPLIFIER Valve.—1f you require power you can-
. not do better than one of these (or matched in
pairs if required).
FILAMENT Volts 6, plate volts 400 (maximum).
grid bias 84 volts (approx.), impedance 800 ohins,
amplification factor 3.8, mutual conductance 4.35
m.a./vg}ts; price £5/10; see article ' The Wireless
World,” 24th July, 1929. then send to North London
Valve Co., Ltd., 22!, Cazenove Rd., Stoke Newington,
London N.16. (1143

COMPONENTS, ETC., FOR SALE.

BELLING-LEE Panel Fittings are designed to give

an expert finish to any home-constructed set;
catalogue post free.—Belling and Lee, Ltd., Queensway
Works, Ponders End, Middlesex. [0018

COL\IPONENTS Lent on Hire.—Details from Ales-
ander Black, Wireless Doctor, 55, Ebury St.,
8.W.1. Sloane 1655, (0329

FERRANTI Meters for Sale; particulars stamp.—
Clarke, c/o 49, Leonard Rd., Hanley. {1215

RADI_Q HOUSE, HUDDERSFIELD, issues the Reli-
ability Wireless Guide, which will be sent post
free upon request by Messrs. J. H. Taylor and Co.,
15, Macaulay 8t., -Huddersfield. [7823

PART Ezchange.—See our advertisement under Re-
ceivers for Sale.—Scientific Development Co., 57,
Guildhall St., (0228

GOVER:NMENT Surplus Mark II 2-valve Trans-
mitters. 10/6; B.T.H. generators, H.T.950, 37/6;

Preston.

Mark III 2-valve scts, 17/6; Veeder counters, 1/-;
Headphone cords, 6d.; hot wire ampmeters, 3/6;
Rotax 8-way switchboards, 2/6: Amplion units,

A.R.58, 7/6; 3-valve amplifiers, 17/6; plus carriage.
Camden Surplus Mart, 25, King St., Camden Town,
N.W.1. [1224

I)YE Mains Transformer, input 100, 200, 230, out-
put 350 volts, 25/-; Varley pick-up, 12/-; 2
Mazda A.C. S.G. and valve  holders, £1; alsg large
number of chokes, transformers, valves; particulars on
application,—DPerkins, Brooklyn, Aberystwyth. [1222

ELECTRICAL Clearance.—2-valve transmitting sets,
15/-; Morse transmitting sets, 12/6; 1lin. spark
coils, 6/-; 2in. spark coils, 17/6; saper microvhones,
2/6; microphone transfcrmers, 2/6; television motors,
electric, 110 or 220v., D.C., 10/-; 4h.p. motors, 110v.,
30/-; 50v. 4a., dynamos, 35/-; 20v. 6a., 40/-; 100v.
10a., slow speed, £7; portable.telephones, 17/6; ear-
phones, 1/3; telephone H.'I. generators, 6/6+ DMorse
keys, 3/6; buzzers, 2/6; 1 mid, condensers, 1/6; hand
telcphones, 5/-; .shunt regulators, 10/- to £1, all
sizes; 1,000 ohms chokes,” 1/-; magnetic relays, 12/6;
P.0. relays, 6/-; Ford ignition coils, 4/-; Yh.p. 220v.
motor, shunt wound, 50/-; Mark III Star crystal sets,
40/-; D.III buzzers, platinum contacts, 5/-; Dewar
switches, 1/-; 12v. car dynamos, 25/-; 6 or 12v. car
starter motors, 12/6; cash with order or c.0.d.; all
goods guaranteed; send now, list now ready.—Galpin.
Binfield Heath, nr. Henley-on-Thames. [1219

I EWCOS Dual Binocular D.B.A. and D.B.G., 8/6
4 each; Cyldon Junilog 0.0005, 2 at 5/- each; R.L
Astatic H.F. choke, 4/-; all perfect.—Box 7173. c/o
The Wireless World. [1242

IR Force 2-valve Transmitters, Mark II, contains
transformer, choke, high voltage condensers, am-
meter, multi»cabfes, and many other useful parts, made
by G.E.C., new and unused, complete in carrying case.
10/-, carriage extra; Fultograph picture receivers, 30
only, £2/6 complete.—Modern Radio, 37, Lisle St.,
w.Cc.2. [1236

Advertisaments for *° The Wireless World '’ are onlv accepled from firins we believe tn he thoroughly reliable.
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‘ GRAMOPHONES, PICK-UPS, ETC.

ARGAINS.—About 140 Garrard 11A Double Spring |
Motors, complete with turntable and fittings,

26,6 each; also € Garrard super motors, -complete,

70/- each; list prices, 43/.- and 115/- respectxvely'

{ orders in strict rotation; cash or c.o.d.—llyson and
Chappell, Lid., Rtadio Dept., Leeds Rd., Huddersﬁ[eld

| 1217

PATENT AGENTS. !

ATENTS and Tradc Marks, British and foreign.—
Gee and Co. (H. T. P. Gee, Member R.8.GB. and
AM.LLR.E.}), 51-52, Chauncery Lane, London, W.C.2.
| ‘Phone :  Holborn 1525. [0001
ING’S PATENT AGENCY, Lid,, 146a, Queen Vic-
toria Ht., X.C.4.—Free advice and handbook on
patenting inveniions and registering lrade marks by
registered agents with 43 years’ experience, [0002

PICTURE RECEIVER APPARATUS,

N]-ION Letter Lamps, vertical, electrodes; 1/9 each,I
post free.—Heaton, 28, Jurdine Rd., Aston, Bir-
mingham, 11206
TELEVISION.—-])emonstra(ions and advice free to
experimenters and all interested in the reception
of the lelevision {ransmission by the Baird process.

N

Y T Palmerston Ponder, Massetts Rd., Horley, Surrey. Tel. :

/ II L N:[[N« : 323, Dstablished 1924. (1233
REPAIRS,

COTT SESSIONS and Co.,, Great Britain's radio

doctolrs; Aread ‘advertisement under Miscellaneous
columu. [0263 |
HE BARNES RADIO SERVICE—Repai [

£ ( V Yan's, re-
building, demonstrations, radio gramop.

wnes and
scratch filters; reproduction specialists; any distance.

and METHODS —53, High St., Burnes, S.W.13. Prospect 5633. [9705
UARANTEED Repairs by ILxperts.—Loud-speakers,

Of TUNING. headphones, cone units, pick-ups, any type, re-

¥ 1 wound, remagnetised, and adjusied post free 4/-; trans-

(1925) formers, from 4/-.—Howell, 91, Morley Hill, -Enfield,
Middlesex. (9555

By W. 7./1 MES. TRANSFORMER and Choke Repairs by Specialist; From, “Ths Amatenr Pholographer.”

3.6 each, post Iree.—James, 190, Bitterne Rd..
Southampton. 1227

VERY useful manual MISCELLANEOUS.
1v1 1 COTT SESSIONS and Co., Great Britain's Radio e
giving the maximum S doctors, ofticially approved as wireless repairers F E ' ,
cf information on the sub- by Radio Society o1 Gieat Britain and Wireless League; Or Very Ser

old sets of every lype repaired, rebuill,~modernised;

r]

P e {

pu— |

send set for innnediate- quotation. =

ject.  Following a simple QUOTT SESSIONS ami Co—New sets constructed ||, Of a Camera !

H 1 - | with your or our componenis, guarauteed finest
explanatlon Of the princi workmanship; we specialise in ** The Wireless World **

H circnits; remember, we have satisfied customers
ples of w1reless, the author g,hroughoutdlhe British llslles] and in Oahree Con!ine}llltsl; Every camera owner can get
. if you so desire, we will design and construct high
discusses the many methods 'gmde apparatus to suit your especial circumstances for more pleaSUfe out of ph°t°=

. o o o 4 | quality, range and selectivity.—Tel. : Tudor 5326, Mus-
of tuning circuits, with well 11111, London, N.10. [0262 graphy and better results by

explanations  of  spade A VEXANDER BLACK, reading “ The Amateur Photo= {
~ ' rapher”’ regularly. |
condenser and variometer grap AR !
tuning. Other chapters
{reat in detail of the choice,
construction and design of

1 IIE Orviginal Wireless Doctor, will eall (Lomndon
and Home Counties) and cure your set. -

"
ONSULTATIONS by Appomtmeut without Obliga- The A,P, caters . fOl’ all
tion; sels installed, maintained and brought up LK &
to date; componerts and McMichael portable sets on photographers, lncludmg b€j=
hnre purll,y reproduction specialists
|
|

5 5+ Ebury St, Vicloria, S.W.1 Sloane 1655, ginners and advanced workers,
(1]

) ol . - - 0277 1¥: ,and contains Lessons for

. AS layments.—We supply, by- easy payments, . . g ®

coils, and give partlcu ars compouents, uccelsaones p.md selsl any nmlke] 10% Beglnners b Free Crlthlsm Of

] 1 1 down, bulance spread over |1 months.—Send list of L 1 .
as lo s1ze Of COII requ“ed’ requiremcents to‘L‘ondou Radio Supply Co., 11, Out Readgrs Prmts, Answe!‘s. to
the best shape, size of 'L“""' London, E.C.2. e [0321 Queries ; Rkelgular Compeltltxons
. Q q INGINEERS, novice or expert, £300, £400, £5

witge, type of msulatxon. pexl year or more is within your grasp. In our and a weg y Art_Supp ement

ial f th llI:undI-ool: " l'.nkgmee;;ng Oliportl;lllllgﬁ U1 dPrTl ;\l. 1\% ' Of partlcular interest to
o e | Low explains whee, the good posts aboun 1is Land- A . 3

and special uses | book has \lﬁ;“" th(z way to lnet(.]tel ﬁhlngs‘;ol\?\lelr\fz(% 0}(30 pleOFlal' workers.

M N | of your fellows; it contains details o ech. ks, -

various coils. AMILE, AMICK AMIAEL. P M IStmetE | | § :

| Matric, C. And G.. G.1'0,, etc., exgmg., outlines home L"‘"‘_' _—tk —— :

study courses in all brauches of {lectrlcul mechanical, - Y ™
wiotor and wireless engineering, and shows the nuique

9 14
advantages ol our appoiutients depurtmrmt why stay
Prlce 2 6 net‘ in she kur;uuer zuuilm%qle }Bngnlt’]e? 5‘;eud for our lhelc
handbook at ouce, stating branch, post or exam. whieh T I]
By Post 2“0' interests vou.—British Institute ot Knginsering Tecli- he MA R
nology, 87, Shulcespeare House, 29-31. Oxford Bt.,
) London, W.1 4 {1185 T R pHE
From leading bookselicys o OLTMETER,— Weston _Standard portable model. HO OG A R

] ; e unused, A.C. and D.C., range 0-600v. (guaranteed CINEMATOGRAP
divect from the Publishers to 259 Gtiers to Box 7150, o/ The w—irc‘fm ”,’-‘or,d(. T ! Everybody AL o c.mu- y
ILIFFE & SONS LIMITED, [1216 | =
s » 4 T E
Dorset House, Tudor Street, e LOUD--SPEAKERS. EVel‘y Wednesday 3d. | L
LONDON, emm—— BA[\FRS SELHURST RADIO 36-page Booklet, 1 X
EC.4. Sound Advice is Yours for the Asking'; write )
now for new edition; see displayed advertisement on ILIFFE & SONS LTD.,

age 12. 0231 i
i L Dorset House, Tudor Street, London, E.C.4.
CELESTIO‘W T.oud-speaker, perfect -condition; cost WAy !

sell £2/10.—Bird, 112, Maidstone Rd., New V.372. -
Southgate, N.11. {1220 L] =

Mention of " The Wireless World,” when writing to advertisers, wili ensure pfompt attention.

=
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20TH, THE WIRELESS WORLD ADVERTISEMENTS. 11
Leosa-fpesbors.—Contd. memm NN rm—— WANTED.

ving prf heére sre & TAXTED. adap A fi it tn
bl e g e PUBLIC ADDRESS  Wilil. ome o sl ot
Y Maving Coif Speabave s59 the > } 1187, ¢/o The Wirclens World {1212

&S hieh oAber Gpeaksrs sre (iuparod @ié Brosicusting TW." imeues of Jama t and 8th, 1930
v : 't ary Js :
Y Troutbeck, 108, Newton B, Wz {1214

_ﬁmuc-,u Spesders aze in Use is Many
1 4 ) o8
1 B"k‘_ﬂ{:ﬁvtn&"m Spenkers sre tn Use is Hawers?
Vs Laborstsriee.
nmmg Cnil Mgpeshare srd in Use in Maay
teg Blatiome,
JB Moving (66l Speshers ore Use by Most
B Premmns L S0 20 “
B 0 Moving Cofl Apemisis Being Tphounded Sop
POCHE Moving Cold Rpeabers, {he only speshars
shat give clenf, uundv’.:url repswiection, i
'ﬁ'( Mouving
» E rleetly snd Meske (Mrpeidtly,
r POCH, Mov Gotl Bpeanars Provide (e Perfegd
E’El Bfaving Coll Mperders Hepresent the Finest
teen. Vvine Erver Offered,
E Meving Coll Bpenderr are Guaranteed fod
]
B'ml.‘!ovlng Cnol  Rpeakers  Iin
4 out of the Mnst Modest Be
POCH 44 you swn fhe best e, only by Epssk
s pve esnfirm 1.
"_ ~Awey with the drumminess, dstniness, and
) § fnose ol the average uwoving cotl speakers

the Grand

osasils wpon Thousands eof IHumes.
I Ik Bpenhers do Rendei Bpsech
IMlusion o1 the Artwt's Preseoce.
any, bul lest tor ever

» ~=You eap bhesr ® hundred moving coll
x m. bus Epush je diBerant » '
W—-Atn’ with the fin san and crsehed badjo

. fepriadietion, ind inetall en Ppoeh

lm,-a‘rho elearcal, sharpest, eleanest, reprodue |
tlon--e warvel of scouracy and beanyy H

Bmﬂ Moving Coll Bpesber Models from £237i0
ta B30,

POCIL Moving Qull BpesdetssNodole
fequirement and laste,

Efﬂ Permaneul Magnat

e models from L3714

1 E'ﬂihn 80 Maina or Hatleries

P(EH_ Permanent Magoet R
neilive than

for every

‘Movln‘ Coll Speakera

hers are Moy

most  Energiosd

on the Marhet

I Super Cinems ater has Crested the
Bm.lui .e: Alon wi MNany Vesrd. {
Buper Clnema Moddl i« many Times s |

I%Iilu' a8 the socalied Rupirs
h Cliema Speakers

Super
m‘ rem @& l-watt Amplifier,

1 w Buper Cinema Bpeakers are firetl on many
i wdis Amplifiers and never rabtie,
1

w Buper Cloems Wodel 4s Blandard en sevaval
1] uipienids
Buper Cinems Blodel 1ty aiready in ugé ia
sver 200 (tmeman

Super Tinema aie _the enly Moving Coil
+ weed o Large Thealres, unaided

give Enormous I

m -

!
; | Baper Clnema Syenbers pwovide alome the
por sa well a» the Lireer Hegloler

POCI

P of sxponeniial 4orne 16 provide depth

il.=A lish of msay prociisiend cinemas udigg
® Bypeadlety l\mnﬂ'b\ o% requesi,

POCH Bpeskers are not Bade of Tim or Aly |
miniam Blampings. bul are sand, wlid, engin I
[~

B

e

Weartlly tnvite Comparisen, on al} eounta, |
any make, regardless of price or ¢laima.

=[nn't serept our qmality claims withaat
tlom, bul dénl accept amy other madhet
D t ome on T days

appreval, amd test
8 anitch-aver; the enly, rmm

BMeor Cuil Spgakety may be beard In Gur
iral Hosma Duily.

demonsbration room Je (i the deart

-

=t

»- 41| N T ...%U has been studled dor the
.N,- of va

‘ i 1 you_comnel call. write, lov booklet Wy,

MANUFPACTURING

Formanent Bagnet Maving Coil Spéshers

Moving  Coil | pension in nicke)-plated

POCY Enorglsed Mosicls are the Finett ever pus |
i

[
=Othar Moving Onil BpeaXors require the

MICROPHONES

The iden! lestruments for addressiag a large Outdoor or

indacr Avdionce tsremgh Loudspesher (via Valve

Amphit.er ov LF. Stuges of Wicslen Bot), ter annouscing

Gramoghone Rocrrds M-Lll‘lwﬂ of Puch-up, and tor

reayinty Speich and Nus Entertainment to any
dntaocs.

Powerful Loudspeaker Reproduction
with Perfect Purity.

Mand Type.

Highly distance-sensitive, yet guaran
toed entirely free from distortion or
m nowmee, atmotutely siuent

Migcopbone Transmitters and obsolete
Valve Amplifier or Wireless Set, at

Ganden Fetes; 1 Cinema, Theatre,
or Dance Hall. Operates from 2-volt
tapping of L.T. Accumulator, through
Microphons  Transtormer. Current
consumption oge-tenth Ampere. Pm-
vided with detachable sound collector
cord ; every

and a 9 ft. sk connecti
black

metal t mickel - plated,
»d Eninold bande, as
Hustration

1676

Pedestal Type.
Highly sensitive Micro-
phene as above described,
provided with detachabis
soumd coflector and a
q L. ailk conngcting cord,
fized by rubbef<cord sue-

frame on pedrestal 11 in
high; for mounting

Speaker’s Platform, in
Pulpit, on top of Camerw
Stand, o for suspensfon

from ceiling, as 25/_

iliastration,

The above Microphones

are rewdered Divectional

by altacring the Souns
Collector,

MICROPHONE
“TcompPaACTUM”
COUPLING UNIT

For mading Annenncementa W Wierophonae th
werking om Valve Ampiifier ar Wirgless Sed,
A rapesyries what veveer,
U i Velve Anipitier a0 Wiralune ol Lo provided with otthiosabire foe 4
Oramephime Plelrug, 18 D only necomary ta Inesrt the ~ ODMPAQ:
TUM® Ush twtwsen A NY goond Onrdou Mierophaone and the Piek-ap |
olbuna of the A ey (ar Wirsless' fet} snid you may broatioast
Anacensemente righd avay, I
The “Compacrun ° Unit comprices 8 Mhrophoae Transfwmer, o
Volumsie Comiral. & Tagghe Swited aml & standand " Ever-Ready ™
Imttory of eabowd O wurling howrs. & of thie batiery can twe
obtained ot any shurtrieal stauss in Ureal Britain.

h-‘u-.u-.:“’--- wila say good (‘-:r Mlerophoa &,
inebusive § paive of Plugs e the th‘m for
ounnentivns Vo Amplifer tor Wirniom fet) b s 25/'

FREDK. ADOLPH, Actual Maker,
27, Fitaroy Strest, London, W.{1.

rongh  Loaniape aker
rﬂ':»-l any fwriker

‘"PHONR
Wusewss I

R e B
A (i o ey

lases

Advortisaments for ° The Wireless World ** are only dccepted fromi firms we believe to be thoroughly reliable.

Open-air Mectings, Sports Grounds, |

¥

s bookseile?, or

ANTED ior Cash, 3 or 4 allelectric receiver. must
be cheap and in good condjtion; state where

W

heard; Bouth Lapcs.—Box 7168, c¢jo The Wireless
World. {1237
C. All Mdins 2. or 3-valve Ret, 250v. 50 cycle
earrent, new or n-arly.—Rotsey, Manor Rd., Brack

ley, Northants, {1230

AGENCIES.

RAVELLING Engineer has Vacancy to Represent
Pasing Coneern. mechanical or wireicss. --Bertram,
Great Beéntley, Kasex (1232

barkground ; far superior to acdinary |

FINANCIAL PARTNERSHIPS.

\ "ORKING Partuer, with knowledge of the trade
and small capital required, in old-established
tsdio retail und manufacturiog business; good scope for
ecnlargement, with valuable work on hand.—Box 7171,
c/o The Wireless WWorld. (1240

Govedinvsat surplus ; for use with |

SITUATIONS VACANT.

I ADIO Egpgineer Wanted Manchester District, must

be capable of designing eliminators and all mains
sets, only ap lications from first class techmical men
will be epnsidered: state age, salary und expericnoe. —
Hox 9, Osborne-Peacock Co., Ltd., 11, l'iccadilly, Man.

chester. [r208
|

i TECIIN!CAL Expert Wanted by Well-known Manu-
H facturers, jnust be highly experienced in  re

| ceiver, amplifer and mains equipment design; good
rrmpw:u for suitable candidate; applicants must write
ull experience and sslary required.—Box 7172, ¢/¢

The Wireless World, [124)
RADIO Factorv Test Department Requires Capablc

Leading Anssistants; applicants should have had
good techniral training and cxperlence of broadeast
receivet testing and test apparatus.—Reply, stating
age, experience and salary required, to Box 7170. ¢/o

TAe Wireleos 1V ortd. {1239
"OUNG Man, fully expericnced repairs and con.
straeting snd accumulator charging; good wage

snd commission, or working partner with £200, or
sell £400; stock alone werth more.—333, Goswell Rd.
|EC1 {1223
RODUCTION, inspection, etc.: could take charge

test room, quantitive measurement, 26 years; £300.

~Box 7167, ¢/0 The Wireless World. (1236
!
SITUATIONS WANTED.
IERVICE }— Experienced servico man and demon

L strator seek position, N.W. London preferred,
| portables, mains, gramophones, ete.. indoor or outdoor
jdrive carli.—43, Alarket 8t \k‘nllord. {1207

B

teries

MX lLeading Telegraphist R.N. Requires Sftuation
4 experienced all classes receivers, 8.\W,, L F. bat
Vrite DBox 7158, ¢/o The Wireicos World

fan
|Y0m«'0 Man (22) Reguires Sitastion with Radic
Firm, practical and technieal kuaowledge, sel

buitding, repairing, salesman, able to drive car.—Box
7169, c/o The Wireleas World. {1238

\ TIRFILESS Electrician., whole or part time, fault
finding and repsir specialist.—H. Cook, 3, €hilton

t

Rd., Richmond, Surrey. 'Phene: Richmond 2121

| (1225
i TUITION.
1 INHRUCTIONS in Morse, day or evenings; eany
! terma - Telegraph School, 29. Talfourd Rd., Jreck

¢

ham, 8. 1210

BOOKS, INSTRUCTION, ETC.

STEP hy Eto& Wireless.—A complete course of in-
truction ¢t wireless engineers; send 1/. tm
first 4 weeka —Clifford Pressiand, AM.LEE, Hamp-
ton-on-Thames. (0195

EE; Inventor's Guide on Patentse —T. A. A, 283
(W), Gmy's lon Rd, london, W.C.1. 16372

TrNELEVISION M{
plets authnrised 'k on transmission and re

ception (Baird Experimentall By 8 A. Moseley and
H, Bartom Chng’plg Fully (ilustrated. 7/8 net, from
itman's, Parker ¢, Kingsway, “;.0.2.

1144

apd To-morrow,” the com
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PAGE PAGE PAGE
Adolph, Fredk. .. 11 H. and B. Radio . A T S T L Rigby & Woolfenden ..........coocvvvvninenn.. . 12
Apollo Gramophone Co.. 1.1 Hugles, F. A, & !:o Lrd. Rowley, Thomas A., Ltd, ........................ 9
Appleby, L. Hetheriugton _ Rothermel Corporation, Ltd. (Centralab) .... &
Impex Etectrieal, Ltd. .. 3 e o R
Baker's * Selhurst © Radio 12 Supremus Specialities, Lid. .................... 9
Bayliss, W, Ltd Cover iii. Jacksol [Bros. « wbie 4o pIvat. ibbdd ™
Burton, C. F. & H. Cover i Tannoy Rrodurtsy oo, N Lo S i 8
I yous, Ctaude, Ltd. . Cover i. Teiegraph Condenser Co., Ltd. 7l S
Cassor, A C. Ltd. P .7 'llelsen Eleﬁtrlc Co., Lid. ... Cover i.
Cwe ! Thomas, Bertram ) 4
l."”_ \}'ll' Ltd. . ]}::m‘;for;lphlon? (ol't Ltd- -y A 9 Transformer Repair Co. ................ ... 12
Dubilier Condensvr Co. (1925). 1 MLI li\:lla"‘g,cneto 'Synd Ltd. ‘i i 2 Tongsram Elr-(,tnu anp Works (breut
Bastick, J. J, & Sous Mullard Wireless Seivice Co., Ltd. Cover iv. Britain), Ltd. ... <+ Cover i,
Ldison S Elect 0., Ltd / ri. & p.3
rle‘ nl:,,ul\\‘mllt‘..l:.s”t ¢ t o ' 1)12 Paroussi, k. — 23 Ultra JBicetrir-Lige | orriew smannsi N1 Soan®
Electrocet Radio Co. 12 Partridge and Mee, Ltd. . s
IZxide Bat.eries ' Perseus Mannuf. Co.. Ltd. ., IEPERRISPr . ) Wleitllnghouse Brake & Saxby Signal Co., .
Al e B g g YL 2 AT A0 Ao ke el S
Ferranti, Ttd i W 1 Radiogiamoiphone l)evelopment Co. "srasiniha 4 Weston Electrical [nstrument Co., Ltd. 5
Regent Radio Supply Co. LT LT Vo Wilkins & Wright, Ltd. . § 2
General luectrie Co, L4 Rich and Bundy, Ltd. X 12 Wingrove & Rogere, Ltd. 12

CHOKES

guaranteed

substantially built, for smoothing circuits
m ciiminators dealing with currents

100 10 300 milliamperes, dfess
ad

inductance 30 henries,
REPAIRS

8/6 post free
haﬂge
to any make

C
Note ot L.¥. Transfonmer,
Loudspeaker or Headphones.
All  repairs dispatched within
48 HOURS. TWELVE MONTHS' GUARANTEE

with each repair. Q /= Post Free. Terms to Trade.

TrRaNsFORMER REpPAIR Co.
Dept. W.,
§53, GARRATT LANE, TOOTING, LONDON, S, W.17

~HAVE YOU HEARD I

ELECTROCETS All Electric
2-valve Radio Gramophone.
Contained in a handsome
Mahogany polished cabinet.

18 GNS.

(For A.C. mains.)

Send to-day for our illustrated brochure.

THE ELECTROCET RADIO CO.,
SOLIHULL - BIRMINGHAM.

SEND TO-DAY
FOR OUR FREE
3G-PAGE
BOOKLET
““SOUND
ADVICE.”

The Finest
High - grade
Speaker in
the World

. PERFECT
RECEPTION F OR
MUSIC LOVERS

55 .
seaxeuis R AD Q) sumensse
tth, 89. Selburst Rd.,

Super Power Moving gk
Coil Speaker. Vorks 48, 0)10;?&;)&321

8. Norwood, 8.8.25,

S PAREXy) ———

BAKELITE DRUM DIALS

and Escyutcheons 5/ per set.
Cabinets, Coils, etc., for New
Kilomag 4, Kit Set, etc.

‘““THE BAND PASS 4"’

Set of 5 Screening Boxes, 25/=
Set of 10 Coils - - §55/=

““THE REGIONAL ONE"”
I Screening Box 6}” ¥ 61" x6” 6/6
| Five-Pin Valve Holder - 2=

! E. PAROUSSI,

10, Featherstone Buildings, W.C.1.
mcscsaemrmy Pllone: Chancery 7010. p—

7 PAGE
CATALOGUE

Crammed with illustrations and details of all
sorts of fascinating and useful gear, at very
reasonable prices.

RADIO ELECTRICAL
SCIENTIFIC INSTRUMENTS
MOTORS ... GQENERATORS

Just send a stamped envelope.

ELECTRADIX RADIOS,
218, Upper Thames Street, E.C.4.
City oxgr. Electradix, Cent, London.

o B
‘AP‘“‘ MODEL zq"on

BONA FIDE TRADERS’ GUIDE.

Send for our comprehensive INustrated List.
QUICK SERVICE. QUICK SERVICE.

THE QUALITY HOUSE.

PERSEUS MFG. CO., LTD. (Dept. W.W.).
BRANSTONE RD., BURTON-ON-TRENT.

Beyond~-

B Bl L

“We have found vyour

‘| ! paper to be an excellent

advertising medium, with

. results beyond
expectations.’

The Leeds Wireless Repair Service,

5, Boston Place, Green Road,
LEEDS.

* - ~ak

Expectations!

w.w. 67.

Mention of *“ The Wireless

' B
World,”’

«  Www.americanradiohistorv.com

when writine to aduvertisers, will ensure prompt attentiom

!
Designed for the n
| “REGIONAL ONE”

as specified in the Aug. 13th issue.

PrICE £1.10.0

Please state Mains Voltage & Frequency.
Manufactured by
RICH & BUNDY, LTD.

13, New Rongho’.}’ot?nzs Eud, Middlesex.

|1 City Retail Stochist:
E. G. WOOD, 2, Queen Street, F.C.4. ’Plowe: @ity 5165,

METAL CABINETS

For ¥ W.W.” EM. IV, Kilo Mag I'V and Record I1I. Ouk Base
and Finlsh, Sealed with Brass Guuze us specified.
PRICE 57/6 each.

Sultatle Cabinets from .
Stundard Screening Boxes from

Coils, Kscutcheons aud Dials for ubove
RIGBY AND WOOLFENDEN, ROCHDALE.

Tel. 2948.

22/6 each,
- each.

4

A 2id. Stamp
brings you Post Free a
POLAR TUNING GRAPH

which enables you to record and
identify any station by its wave-

length.
Dept. “W.”

WINGROVE&ROGERSLtd.
1. 188-9,Strand,London, W.C.2.

S—
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BAYLISS

Superior Quality Power Transformers
and Chokes for the Mains from 35/-each
—to Customers’ Requirements.

BAYLISS ROTARY CONVERTERS

A.C. from D.C.

ANY Input.
ANY Output.

Loads up to

400 Watts
(Standard Inputs).

PRICE

£12.10.0

For Audio
Amplifiers
and General Purposes.

Also Dynamos,
Motor Generators, etc.

for all purposes.

WILLIAM BAYLISS LTD.

Contractors to the Admiralty, War Office, Colonial Governments, etc.

Sheepcote Street
e BIRMINGHAM “Drawbonsh. Bihem.”

Advertisements for " The Wireless World ** are only accepted from firms we believe to be thoroughly reliabla

www.americanradiohistorv.com
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ey

The screened grid valve is used in the stage before
the detector. |lts purpose is to amplify the signals
transmitted from the radio station before they become
rectified by the detector. The magnifying power of
the P.M. Screened Grid valve is so great that signal
, strength weakened by great distance from transmitters is
4 counteracted. The design of the Mullard Screened
Grid Valve is such that internal capacity is almost
negligible—a fact that ensures stable and efficient
high frequency amplification.

%
Z
m
O
Q)

5

Ask your dealer for the following type numbers—

2 volt 4 volt 6 volt
P.M. 12 P.M. 14 P.M. 16

P - ,
Above : An illustration showing ]
the filament inside a Mullard [ i

Screened Grid Valve. The thin

thread-like filament represents

the result of continuous and con- z HE > MAS IER [ 4 ‘;Al ‘/E

centrated  experiment in  the

M .ilard Laboratories.
Advt. Fhe Mullard Wireless Service Co., Ltd., Mullard House, Charing Cross Road, London, W.C.2. Arks.

I'rinted for the Publishers, ILirre & Sons Ltp., Dorset House, Tudor Street, London, E.C.4, by The Cornwall Press Ltd., Paris Garden, Stamford Street, London, S.E.1.

Colonial and Forelgn Agents:

UniTED BtATES—The International News Co., 181, Varick Street, New York. France—W. H. Smith & Son, 248, Rue Rivoll, Puris; Hachette et Cie, Rue Réaumur, Paris.
Beroivn—W. H. 8mith & Bon, 78, Marche aux Herbes, Brussels. Ixpia—A. H. Wheeler & Co., Bombay, Allahabad and Calcutta. Boutn Aymioa—Central News Agenoy, Ltd.
AvsTRALIA—Gordon & Gotch, Ltd., Melbourne (Victoria), Bydney (NB.W.), Brisbane (Queensland), Adelaide (8.A.), Perth (W.A.), and Launceston (Tasmanin).
CaNaps—The American News Co., Ltd., Toronto, Winnipeg, Vancouver, Montreal, Ottawa, 8t. John, Halifax, Hamilton ; Gordon & Gotch, Ltd., Toronto: Imperial Newe Co.,
Torouto, Montreal, Winoipeg, Vancouver, Victoria. NEw Zearanp—@Gordon & Gotch, Lid., Wellington, Auckland, Christchurch and Dunediz.
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|\ The Paper for Bvery ¥

Wellnesday, Atugust 271:1:79317." il
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in Ka

ALI-ELECTRIC RADIO

*“ All-Electric Radio™ and details
_ Cole, Lid., Dept. W., *Ekeo™
Works, Southend-on-Sea.

Write for Free Booklet on
of Easy Payments to E. K,

LaUSE OF
E FILAMENT

| Mullard

|
i\ THE-MASTER-VALVE

We take no risks with our
reputation . . . we never sell
a faulty condenser. Take no
risks with your set . . . fit
Hydra Condensers to-night.

LOUIS HOLZMAN 3500 S hnnee

=

aINIT

_____ A - -

. No. 574 Vol. XXVIL. No. 9.

i < R

Copyright. Ragisiered' as a
Jor transinission in the United

Newspaper
Kingdom.
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BLUE SPOT

Blue Spot 66K is a unit giving
brilliance and clarity—just what
is needed for getting across
all the crisp tones of a military
band or the slick variations of a
“hot” dance tune.

Blue Spot 66P unit gives a
mellow reproduction. It misses
nothing of the variety of tone in
a great symphony—from the pure
liquid notes of the flutes to the
deep resonant tones of the double
basses.

Whatever your taste one of
these speaker wunits will more
than satisfy you.

BLUE SPOT

66K

F. A. HUGHES & CO., LIMITED,
204-6 Great Portland Street, London, W1

Distributors for Northern England, Scotland and North Wales:
H. C. RAWSON (Sheffield and London), LTD., 100, London Roud,
Sheffield; 22, St. Mary's Parsonage, Manchester.

Mention of *“ The Wireless World,” when wriling to advertisers, will ensure prompt attention.
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THE EDISON SWAN ELECTRIC CO., LTD. < 4 Wy A -r
Incorporating the Wiring Supplies, Lighting Engineering, Refriger- | < f % ///
ation and Radie Business of T'lye Bt:itflr.lv Thomson-Honston Co.,Ltd. G .
1la Newman léﬁi&igggﬁ: S(;eTet, W.1 see t" e am ale_‘U g Nlaz dll
: Showrooms in all the Principal Towns 3
EbiSWAN Valves on the EDISWAN
V.68 A : _

Stand Neo. 67- at OLYMPIA

v oo

Advertisements for ** The Wireless World *’ are only accepied from firms we believe to be thoroughly veliable.
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See uext weeks

issue of this
Jowrnal

DUBILIER CONDENSER CO. (1925). LTD.
Ducon Works, Victoria Road, North Acton, London, W.3

| kot e ol e T~ e

PUT IT

A NEW BENJAMIN LINE.
Supplied complete with indica-
ting - knob and dial with or
without terminals, prices being
1/9 each. with and 1/6 each
| without terminals.

| THE BENJAMIN ELECTRIC LIMITED,
BRANTWOOD WORKS,

THERE/

When the circuit calls for a plain
“on "-“off” contact, there 1s
no need to look further than the
Benjamin new rotary switch.

It ©is compact and simple in
construction, has self-cleaning
contacts due to the action of the
ball when the switch is turned, all
soldering tags are in oné piece with
the contacts, and the spindle is
thoroughly insulated, enabling it to
be used with metal panels without
separate insulating washers. [t
will -also be found very useful for

wave changing and radio gramo-

e phones. This switch can be used
i # for panels from .7 “in
thickness.

LONDON, N.17,

WATCH—
R.G.D. 7]

FROM NOW ONWARDS TO THE

SHOW —— |

STAND 126 OLYMPIA
AUDITION ROOM *“N?”

RADIO GRAMOPHONE DEVELOPMENT CO.,
72 Moor Stireet, BIRMINGHAM.

\§

e

Mention of ** The Wireless World,”” when wriling to advertisers, will ensure prompt attention.
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A WIZARD

IN EFFECT

The fine materials and high-class worl\mamlnp
used in the manufacture of the Lewcos H.F. Choke
illustrated below make it.supreme:  The terminals
are arranged, one at the top and the other at
the base of the Coil, to eliminate the risk of
additional self- capamty in the wiring of the receiver.

The effect of fitting a Lewcos Choke in your Set is
verily magical , /

A fully descriptive leaflet of
the  Choke ‘showing tested
values will be sent on request.

e T
Stocks held at the r/—_\T
OSA

following Branches: e
BELFAST

BIRMINGHAM VISIT OUR

CARDIFF 1STAND No. 41

DUBLIN

GLASGOW AT THE

The >
g 2 W q. gggcn:lglmgg LIVLEEREIPOSOL RADIO|| RadIOProducts
2 d SR GO RE T RAND LONDON 'EXHIBITION

SMITHS LTD.,

MANCHESTER J/é
H F H KE ki T TRl e NEWCASTLE |l e ter
Leyton, London,

e NOTTINGHAM | reception

WESTINGHOUSE RECTIFIERS

FOR HIGH TENSION BATTERY ELIMINATORS AND CHARGERS

200 volts 150 volts
100 m.a. 50 m.a. 120 volts
Type H.T .1 Type H.T .4 20 m.a.

37/6 Type H.T .3
; 8 21/-

@

“The All-Metal Way, 1930

32 pages of valuable eliminator
information, with circuits, etc. All
users of A.C. Supplies should
have.one.

METAL RECTIFIERS

are unquestionably the most convenient and
reliable means of rectification yet devised.
The circuits are simple, and the rectifiers have
nothing to wear out and do not require

Send your name and address and a noooRoooooo
2d. stamp to :—

periodical replacement That is why they are
The Westiaghouse Brak'e Py et now being used in such large numbers by the
82, York R._md London, N 1. i uv leading manufacturers

A3 Ardnertiscments for " The Wireless World ™" are only accepted from firms we believe 1o be thorouehly reliable
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Do you realise
the advantages of
goods transport

by Air?

It

Send your goods by Imperial Airways.
ensures—

Much: Greater Speed,

Less. Handling,

Fewer Breakages,

Low Insurance Rates,

Quick Customs Clearance.
In London Goods are collected on telephonic
request, or may be handed in to any Freight
Agent or to Airways House, Charles Street,
Haymarket, S.W.1.

Transport your freight
by

, ID ERIAIL
IHIRWAIY'S

THF BRITISH AIR LINE

Full parliculars from any Freight Agent or direct from

IMPERIAL AIRWAYS LTD.

{

Yo

o —

RADIO DATA
CHARTS

SERIES OF ABACS

provndmg most of. the essential
Data required in Receiver Design

ByR. T. BEATTY,MA., B.E., D.Sc.

«“Radio Data Charts” provide designers -of
wireless apparatus with a ready and convenient
means of solving problems without having
recourse to comphca'red formule and mathe-
matics.

By the use of the charts it is possible to tackle ]
all the more familiar problems in radio receiver ‘
design; including, for example, finding the {
relationship between inductance capa.cxty and
frequency, and working out the design of high
frequency transformers. All keen amateurs

will appreciate this helpful book. Il

Price 4/6 net. By post 4/10. i

From all leading booksellers or direct from the publisbers. 1
Published from the Offices of !]
+ THE WIRELESS WORLD,"” !

Dorset House, Tudor Street, London, E.C.4.
W.W.93

!
—

DICTIONARY

of WIRELESS
TECHNICAL
TERMS

(1926)

Lompiled by S, O, PEARSON, B.Sc., AMILEE.
and issued in comjunction wzth
« THE WIRELESS WORLD."”

This volume contains definitions of
terms and expressions commonly
nsed in wireless telephony and
telegraphy and is intended to serve
as a guide to all those interested
in wireless who come across, from
time to time, unfamiliar words in
their reading. In such cases the
DICTIONARY OF WIRELESS
TECHNICAL TERMS proves of
very great use and value. It'is well
illustrated, and cross-referenced to
enable the required information to
be rapidly obtained.

By Post 2’2

Price 2/- net.

Airways House, Charles St., Telephane Regcnl 7861.
(Night & Day) :
London, S.W.1 Tclegrnms lmpaulm. London. From leading booksellers or from the FPmé =
- C.F.H, 45 NENE—— ILIFFE & SONS LTD,,
I W.W .48 Dorset’ House, Tudor St., London, E.C 4
Mention of ‘* The Wireless World,” when writing (o advertisers, will ensure prompt atiention. A
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‘E ARE EXHIBITING AT

You can operate an

A-C

All ElectricReceiver THE NA‘}IONAL RADIO

from a EXHIBITION.
OLYMPIA(MY |

‘“n:‘. . ! SEPT 10h—271h 1930

: ® STAND

[ - New Empire 2 2 2
.’J,..‘ s Han

supply main,
by using the

D. C. to A. C.
ROTARY
TRANSFORMER

H@FBERENEY
T E Gy

T

FIPGHOTHRMIR
AT SR

v

Can be supplied to run from any
voltage 12-250 V.D.C. 40 Watt model
£13 ; 85 Watt model £19. Recom-
mended and used by Philips Radio,
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RADIO PROSPERITY AND PROPAGANDA.

HE Radio Corporation of America has generally
been considered to reflect in its earnings the pros-
perity of the radio industry as a whole in the
United States.  The Corporation licenses nearly all the
radio manufacturers in America, so that if the manufac-
turers of broadcast apparatus prosper the “earnings of
the R.C:A. may be expected to mirror their successes.
Much comment has been made over the surprising
reduction in the earnings of the R.C.A. Whereas
In 1929 the earnings were set -down as $4,996,000,
the net income for the corresponding six months
to June 3oth of this year is shown as $505,000. We
know that much of this reduction in income can be attri-
buted to the general trade depression, but the com-
parison seems to be too great to be entirely dismissed
with this explanation. Comment in the United States
has definitely held sponsored programmes and. adver-
tising to be responsible for a remarkable setback in the

popularitv of radio listening. rer
B3

WEDNESDAY, AUGUST 27TH, 1930.

Vor. XXVII. No. 9.
Dr. ILee de Forest, who has been described
as the father of broadcasting in America, has
recently denounced the use of broadcasting for publicity
purposes as likely to ‘‘ kill the goose that lays the golden
egg.”’ Coupled with these observations we hear from
an entirely different source that the ownership and use
of broadcast receiving apparatus in America is coming
to be looked upon as almost ‘‘ vulgar,’’ and that listening
1s out of favour with the discriminating citizen.
Whether these reports are a true picture of the state of
affairs in America, or are exaggerated, there yet must
be sufficient in them to serve as a warning to us and a
reminder that the success of broadcasting as a public
service, as a medium for well-intentioned education, and
general entertainment, is dependent entirely upon the
ability of the broadcasting service to hold the interest and

maintain the confidence ofathe listener.
[eNeNe]

BAND-PASS THE KEY TO SELECTIVITY.

T has been customary to assume that a degree of
J:[ selectivity which would provide for adequate separa-
tion of the stations of the Regional scheme would
necessitate a high-frequency stage precéding the detector,
unless recourse was to be had to the employment of
rejector circuits, or, at least, an aerial circuit and closed
circuit both separately tuned.

In this issue there is described a band-pass unit which
has been designed to provide single-dial control for
receivers which are not preceded by an H.F. stage. The
unit provides the sole tuning device in the receiver, and
gives a degree of selectivity which, we believe, has not
hitherto been obtained with a single tuning control and
detector stage. As far as we are aware, no commercial
set has yet made use of the principle as a means of
obtaining selectivity where no H.F. stage is employed.

A point of great importance is that, while extreme
selectivity is attained, the fact that the two circuits of
the filter are ganged on a single control enables the
adjustment (of the two circuits) to be made in such a
way that selectivity does not suffer as it would if an
attempt were made to keep two independent controls in
step. The flat-topped curve obtained serves to retain the
side bands for quality, whilst maintaining the narrow
response curve characteristic of band-pass tuning.

Another feature which is of particular interest in con-
nection with the employment of capacity-coupled filters
as described, is the simplicity with which it is possible to
calculate, without complicated mathematics, the width of
the flat top which the resonance curve will embrace
when the constants of the gircuit are known.
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A Simple
Ganged- Filter
giving High

T has often been stated that extreme selectivity, so

necessary in the faag of powerful local transmissions,

is only obtained conveniently with high-frequency
amplification. By increasing the number of uncoupled
tuned circuits, that is, circuits in cascade, the selectivity
of a set can be progressively enhanced—at a price. The
greater the number of these circuits the more serious is
the high-note loss due to cutting of sidebands; in fact,
improvement in selectivity is possible only with a corre-
sponding increase in distortion. Often enough sets with
high-frequency stages of low-loss design, with single
tuning circuits in cascade, -are incapable of reproducing
notes of 35,000 cycles up-

AUGUST 27th, 1930.
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Selectivity
without Loss of

Sidebands.

filter that these frequencies can be over-accentuated to
make up for their loss elsewhere, at the same time not
affecting the proper rendering of the bass.

The unit to be described has been designed for use as
the sole tuning device for sets in which the first valve is
a detector. A universal input band pass unit would not
be easy to construct without a knowledge of the inter-
valve coupling where a high-frequency stage is con-
cerned. In the latter case the usual aim is to make the
tuned anode or tuned transformer coupling of such a
nature as to fill up the depression between the two peaks
formed by the aerial filter, thus permitting the use of

band pass coils having quite

wards, and the loud speaker

a low loss. An input filter
on these lines would have

emits a characteristic deep
tone devoid of all ‘‘crisp-
ness.”’

Such are the properties of
the band pass filter that a
solution is at once afforded
to the problem of local sta-
tion interference, even with
detector-L.F. sets. It is a
form of tuning in which two
different frequencies are at
resonance at the same time,
giving  the  well-known
““double - hump ™ effect
lately discussed at. length in

N this article constructional delails are given of an in-

expensive band pass filter with single-dial control specially
designed for detector-L.F. sets. The filler forms the sole
tuning device in the receiver and is nol an auxiliary selec-
tivity unif. When tested with a 100 fl. outside aerial five
miles from Brookmans Park the degree of selectivity was
remarkable; using a tuning scale with 100 divisions there
were 17 and 21 divisions of silence between the two stations

~ for leaky grid and anode bend defectors respectively and

the plolting of a resonance curve under working conditions

showed the presence of the * double-hump’’ necessary for

the refention of sidebands. The cfzpacity-c_oupled filter un-

doubledly affords a solution of the selectivity-with-quality

problemn and is likely fo find extensive application with the
incidence of the Regional Scheme.

the two tuning peaks over-
pronounced if it formed the
only tuning circuit as in a
detector set. There is.thus'a
limit to the ‘‘ goodness’’ ol
the coils that we can use.
Furthermore, in a set with
high = frequency amplifica-
tion, comprehensive screen:
ing and certainly waveband
switching would be desirable
in the aerial filter.

The circuit of the tuner is
given in Fig. 1, from which

the pages of this journal.

it will be seen that the input

Not only does the ‘‘square-

top ”’ of the response curve very nearly fit the transmitted
carrier wave, together with its sideband frequencies, but
also it is an inherent property of capacity-coppled filters
that the sides of the curves are steep. Thus the im-
portant combination of good quality and high selectivity
can be obtained with a single tuning control. In an
ordinary receiver the valve capacities, the wiring, the
leaky grid detector and resistance amplifier, if these
be used, and the moving-iron loud speaker, all tend to
reduce the higher notes. It is only with the ’bémd pass

arrangements of the
‘“Regional One '’ receiver ! recently described have been
closely followed. The differential condenser has been
replaced by an ordinary two-electrode variable con-
denser C, having a capacity of 0.0003 mfd. The increase
in capacity has made the control of reaction smoother,
and there may be cases where the aerial constants are
such that this modification will be an advantage with the
‘“Regional One.”’ Dimensions and winding data for the

1 See The Wireless World, August 13th, 1930.
B 4
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at resonance, as given by a meter in the anode circuit
of both anode bend and leaky grid detectors, is shown in
Fig. 2. For simplicity of comparison, the standing
currents passed by each detector are shown as zero, and

Band Pass Unit.—

two matched coils of 225 xH inductance are given in the
table in the appendix. The only change in the filter
layout, as.compared with that of the one-valve receiver
already referred to, is that

the secondary coil has been
placed in the compartment
niearest the control panel so
that the output leads to.
plate and grid (marked P

and G) need only take EE
short paths to the terminal- H

strip.  On the far side of
the wvertical screen the

aerial coil L, the trimmer
C,, and the coupling con-
denser C,, are housed. If
the unit is used. before an
anode bend detector the
terminal G is connected
directly to the grid, and

arrangements must be
made to provide negative
bias.  When employed

before a power-grid ~or

Fig. 1.—Circuit diagram of the band pass unit. The portion

leaky-grid etect h of the circuit in dotfed lines represents the detector valve and

¥y d con t < its components which are not included in the unit. C;, C,,

condenser C, and resist- 0.0005 mfd. ganged condensers; Cs, 1.5 to 50 uuF. trimming

ance R (HOt provided in condenser ; G, 0:01 mfd. ; Cy, 0.0003 mfd. variable condenser.
1 NG

the unit) must be given
normal values. R, may be taken to filament positive.

The band pass unit was tested with a rtocft.” outside
aerial five miles from Brookmans Park, and the response

The coil data are given in the appendix.

valves directly connected
It will be seen that the National station occupies no
more than 3.5 divisions, and that there are 21 divisions

only the rise (anode bend)
and depression (leaky grid)
of current at resonance are
plotted. In each case a
low-frequency amplifying
stage was added, and
‘phones were used to
check the point at which
silence was obtained on
either side of the signal.
The test conditions must
be considered exacting, as
with a loud speaker the
stations would appear to
cover even a smaller fre-
quency band. The broken
scale 1n the middle of the
illustration represents those
portions of a o to 100-divi-
sion tuning dial with which
we are concerned when
tuning in the National and
Londcn Regional stations,
with both anode bend and
leaky grid detector
to the filter.

1'51 —WSkj‘—_
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Fig. 2,—Resonance curves of the National and Londopn Regional transmissions.

with a 100 ft. outside aerial five miles from Brookmans Park.
portions of a 0 to 100-division tuning -scale covered when tuning i

REGIONAL, LEAKY GRID

These curves refer to the band pass unit when used
The broken scale in the centre of the illustration represents those
n the two stations with"anode bend and leaky grid detectors con-

nected directly to the filter, ‘The vertical scale shows the rise (anode bend) and depression (ieaky grid) of current at resonance
. as indicated $¥ @ milliammeter in the detector anode circuit.

B 5
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Band Pass Unit.—

of silence between this and the Regional station under
anode bend conditions. It is also noteworthy that the
frequency bands occupied by both these stations are much
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Fig. 3.—Filter characteristics of the band pass unit. Curve
A to be read in conjunction with the vertical scale on the left
shows the coupling” capacity necessary to give the optimum
peak separation of 10 k.c. at any wavelength between 200 and
600 metres. Curve B to be used with the vertical scale on
the right gives the peak separation at various wavelengths
which will be obtained. when using a fixed coupling capacity
(Cy,) of 0.01 mfd. .

the same, although the ratio of capacity to inductance is
much higher where the London Regional station is con-
cerned. In other words, the selectivity remains nearly
constant, a condition which does not obtain with single-
circuit tuning. The double hump in the resonance curve
is clearly seen in the case of the Regional station, the
measured peak separation being 12 kc., almost exactly
the figure predicted from a mathematical consideration
of the tuned circuit constants. As we pass to the lower
wavelength of the National station the reactance of the
0.01 mfd. coupling condenser drops from 20 to 14 ohms,
and so the volts developed across it become smaller, and
consequently the coupling is loosened, resulting in a
single peak in which the sidebands, luckily, are not
unduly cut, owing to the high-frequency resistance of
the coil rising rapidly at this wavelength.

The response curves for an ordinary leaky grid
detector (PM6D), with grid leak and condenser of 2
megohms and 0.0003 mfd. respectively, show ‘surpris-
ingly good selectivity in view of the heavy load,.due to
both grid current and reverse phase feed-back, which
the valve imposes on the tuned circuit. There are 17
divisions of silence between the two stations, and the
double hump, although not so pronounced, is still
present with the Regional transmission. The effect of
reaction is not quite the same as that with a 'sin’g'l‘q }uned

Wireless
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circuit. The high-frequency resistance of the whole
circuit is reduced, and the peaks not only become more
pronounced but are more widely separated, therefore the
sidebands which carry the high notes receive preferen-
tial treatment. Reaction with a band pass filter thus
increases the high notes—an opposite effect to that
usually experienced. By judicious use of reaction a
small double-hump was found to exist when tuning in
the National station with an anode-bend detector. As
Fig. 3 shows, the peak separation is zero at 260 metres ;
evidently the double-hump has been extended to lower
wavelengths by the use of reaction. i
The plotting of resonance curves by taking the rise or
depression of current as read by a milliammeter in the
detector anode circuit cannot be claimed to give great
accuracy, but the presence of a double-hump and the
general degree of selectivity can be seen well enough.
No mention has been made of inductively-coupled
filters, because with them the selectivity drops off seri-
ously at the lower wavelengths, and we are only dis-
cussing filters suitable to precede directly a detector
which may load the input considerably. There is room
for research in a combined inductance- and capacity-
coupled filter, designed to give constant peak separation
and constant selectivity over the waveband. The
capacity filler of the type being described has nearly
constant selectivity, but the peak separation varies
across the waveband, and it is only by dint of the
natural high-frequency resistance at the lower wave-
lengths that the single peak is broad enough to prevent

Plan ‘'view of the unit. In the compartment next to the panel

are housed oné member of the ganged condenser, the secondary

coil with reaction winding, and the reaction condenser. A.

slow-motion dial will probably be found more satisfactory
for controlling the ganged condenser.

undue loss of sidebands. If the filter is designed to give

the optimum peak separation of 10 kc. at about the

middle of the medium broadcast band, there will be

rather wide separation at the higher wavelengths ; with
B 6
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Band Pass Unit.—
5GB, for instance, the peaks will be separated by
17.5 kc.  (See Fig. 3, curve B, for 480 metres.)

In Fig. 3 are given the filter characteristics, showing
(A) the coupling capacity

Wireless
World
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curves are plotted. Information is also given with
regard to the effect of changing the various constants
as a guide to the general design of capacity filters.

Little need be said with regard to the operation of the

necessary to give 10 kc.

7

peak separation at the 1 2 3 4 5 6 7 8 ] ‘
various Wavelengths be- Lljlllll}lllll’_J_lrlill 1 lll-%tll%l!l}lllllj }
tween 200 and 600 metres, INGHES

and (B)the peak separation
that is obtained with the
0.01 mfd. fixed coupling
condenser (C,,) used in the
unit. Those readers who
only listen to one station
can choose their coupling
condenser to give 10 kc.
peak separation .at the
wavelength required. If
the condenser of correct
capacity is not on the
market, then use must be

SCREEN

\\fu//“\

o YO
AERIAL

made of two condensers in
series or in parallel.

Let us take an example.
Suppose that the local sta-
tion transmits on a wave-
length of 400 metres, and
it is desired to design the
filter to give a 10 ke. peak
separation at .this wave-

EARTH

length. An examination
of curve A shows. that the
coupling condenser must

have a capacity of o.014 v
mfd. The Wireless World O
radio data charts for cal- G P

@)

General wiring plan. The dimensions of the verti-
cal screen are the same as those of the control
panel.

culating capacities in series
shows that this can be

made up by combining condensers of 0.0z mfd. and
0.05 mfd.—both values being on the market. Another
example, if the filter with a 0.01 mfd. coupling condenser
1s used on a wavelength of 550 metres, what will be the
peak separation? Curve B shows this to be 20.5 kc.
In the appendix. the formula is given from which these

band pass unit, as full details were given in the descrip-
tion of the ‘ Regional One *’ receiver, to which the reader
is referred. It would seem fairly safe to predict thal
once a ganged filter has been pressed into service and
the remarkable selectivity and quality experienced,
single uncoupled circuits will not be employed again.

APPENDIX,

The formula for peak separation in cyeles in a capacity-coupled
filter is :

1

A C2w? oA
27L
where w 27 X frequency.
C,, = common coupling capacity in farads.
7 = the equivalent !erles resistance of the whole tuned
cireuit (see Fig. 2, p. 109, January 29th, 1930).
L = the inductance of one filter coil in henrys.

(1) Wanvelength when reduced causes the peak separation to be
diminished.

(2) Coupling Condenser (C,) when reduced causes the peak
scparation to be diminished.

(3) Reaction when used causes » to be reduced and the peaks
become more separated and more pronounced. ruv

B 7

(4) Inductance when increased causes the peaks to get closer
together and €', must be reduced to prevent change in separation.

COIL TABLE.

Dia. of 6-ribbed ebonite former 2}{in: overall.

Effective dia. .. | 2.05in.

No. of turns (wound touchmg) .. | 80.

Wire .. 3 .. | No. 26 D.C.C.
Winding Ien(rth 2.2 in.
Inductance 295 uH.

Waveband covered with 50 to oOOup,F {
tuning capacity
Average dvna,mlc resistance ..

200 to 630 metres.
120,000 ohms (approx.).

Acrial tappings, Ly 14, 18. 22. 26, 30 and 335
turns from earthed end.
Common coupling capacity € 0.01 mfd.

Reaction winding spaced 0‘3111 from
low-potential end of Ly ..

12 turns No. 34 D.S.C.
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EFFECTIVER
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Part I.

Modern
Methods
Explained.

proie

VERY important feature in the progress of modern
A wireless research has been the development and
use of effective screening arrangements. Some
eight years ago it was evident to advanced workers that
very elaborate screening of the component parts of a
receiver was necessary if various spurious effects were
to be avoided in the making of accurate measurements
of the field intensity and direction of arrival of electro-
magnetic waves from distant transmitting stations.
These research workers soon learnt that, if screening
were to be of any use at all, it must be carried out in
a very thorough manner, and special investigations
were made to ascertain the best and

By

R. L. SMITH=RCGSE,
D.Sc.

=

Electrostatic Screening.

The simplest type of screening is that known as
electrostatic, since it deals with stationary electric
charges and fields. Ever since the earliest days of
electricity, it has been known that no charge is found

inside a closed box of conducting material placed in

a steady electric field. The classical experiment with
‘“ Faraday's Cage’’ pr()v1ded a striking demonstration
of this principle, and it is well known to all students

of electricity.
Suppose that in Fig. 1 a positive charge at A is pro-
ducing an electrostatic field at the apparatus B. If,
now B is surrounded by a metallic

most efficient methods by which this
shielding could be obtained. Gradu-

box C, induced charges will be set
up on this box as indicated, and

ally during the past few years the
use of screens has found its way into
commercial transmitting and receiv-
ing apparatus, and recently into the
more advanced types of broadcast
receivers.

The - popularity of the use of
screened compartments in receiver
design has been largely caused by
the introduction of the screen-
grid valve. In order to take full

SO familiar are we with the filting

of screens fo receiving sefs that the -

fundamental reasoning for the inclusion
of screening is often overlooked. Without
a knowledge of the effect of screening
errors may occur in the arrangement
or suitability of the screens so that
undesirable couplings persist.

Screening is of first importarice in
modern receiver design, and this article
clearly explains the points fo be
observed in order that instability may

the electric field at B will now be
calculated from the original charge
A and the induced charges on the
shield C. These induced charges
are always such that the net electric
field inside the screen is zero, and
we may therefore say that the in-
side of the box C is perfectly
screened from the -static charge
at A.

Since all the charges under con-

advantage of the improvements in

o e - ided
the way of stage amplification which be Lo

sideration are -stationary, no. -cur-
rents will be flowing in the screen-

is offered by this valve, it is neces-
sary to complete in a fairly thorough

manner the separation of the circuits connected to the.

input and output sides of the valve, which is accom-
plished within the valve by the introduction of the
screening grid.  Also, the design and development of
broadcasting receivers is now being carried out in a
more scientific manner than formerly, and . this has
given rise to the necessity for somewhat elaborate and
accurate methods of testing the overall performance of
such receivers under practical conditions. The develop-
ment of such methods of measurement has in itself given
rise to a desire for efficient screening armng&m@fnts
4 X 3

ing box C, and, therefore, the re-
sistance of the material of the box
is notsvery important, provided that it is sufficiently
conducting to allow the induced charge to distribute
itself freely. For similar reasons it is not essential for
the material of the box to be continuous; a box of
perforated sheet or copper gauze will still give the per-
fect screening required, since the induced charges can
distribute themselves in such a way as to render the
presence of the holes, if not too large, negligible.

If it is desired to connect the apparatus._at B to
earth, then, as indicated in Fig. 2, charges may be
induced’ from A in.the connecting wire D, and so be

o~
B
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Effective Screening.

conducted to the apparatus B, which is evidently then
not perfectly screened. . To mitigate this trouble, the
earth-connecting wire D must be connected-to the screen
at its point of entry O, when it becomes part of the
screen C, and so B is once more completely protected.
Continuous metallic box screens of this nature ade-
quately connected to earth are sometimes employed for
the protection of powder magazines and oil ‘dumps
from the effects of lightning discharges ; for the building
up of the charges prior to a flash usually takes place so
slowly that the conditions approximate very closely to
the electrostatic case.

Screening for High-frequency Impulses.

It will be noticed that in the cases so far considered
the shielding is accomplished by the combined action
of the induced charges
and the original charge.
If, instead of dealing
with a steady charge at A
we have a charge which is
varying in magnitude,
with or without a change
in sign, then the charge

Fig. 1.—The effect of the charge induced in the shield C
at’A on the apparatus situated  will be continually vary-
o B el hpa G, ing, and there will be a
flow of current around the

screen as the charges endeavour to accommodate them-
selves to the conditions required by the charge at A.

Thus, if the field produced at B by the charge at A
is of an alternating nature, the shielding effect of the
screen C will depend very much npon its conductivity,
and as the frequency is raised so will the conductivity
become the more im-
portant.  For screening
assemblies of apparatus
or individual components
from an alternating electric

++

®

Gy

FFE+F o

>
AL L al'algsl

D>

field “in their neighbour-
hood, it is thus necessary
to surround them with
a metallic screen of
moderately high con-
ductivity. This is the
method adopted, for “ex-
ample, in the shielding of
standard variable con-
densers to ensure that the

PR

Fig. 2.—This diagram illus-
trates the chauge in the distri-
bution of the charges when the
apparatus B is connected teo
earth., If ¢ is to continue to
shield B, the earth lead D must
be connected to C at its point
of entry O.

capacity of the condenser
at any reading of the scale shall be independent of
the presence of any external fields or bodies.

In a similar manner a simple metallic plate screen
has now become familiar in many designs of screened
valve receiver, the intention being to énsure that the
grid and filament end of the valve is efficiently screened
from the anode end outside, as well as inside, the valve.
In most cases, however, it is usually found: that in either
the audio or the radio-frequency end of a receiver, such
simple methods of screening are not sufficient,. particu-
larly when high amplification and sensitivity are re-
quired. Many cases of instability in a radie,. receiver
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can be traced to stray. coupling betyeen successive
stages, a fault which can be completely cured only by
effectively screening individual stages. In considering
how to obtain adequate screening for practical purposes,
the action of the magnetic field, as well as that of the
electrostatic field musi
always be taken intc
account.

/

Electromagnetic Screening
Suppose that we place
a single closed loop of wire
in an alternating magnetic
field, as depicted in Fig. 3.
The elementary laws of
electromagnetic  induction
can be applied to such a
case, and show that the
Fig. 3—The magnetic feld Tesult will be the flow of
threading 2 conducting looPas  an induced current in the
it induces in the loop. ring, which, in turn, pro-
duces a secondary mag-
netic field inside the ring in a direction opposite to
that of the primary field. In normal cases in which
the loop is reasonably small for the wavelength
employed, and its re-
sistance is low compared
with its inductive reac-
tance, this secondary
magnetic field will tend
to eliminate the primary
field within the ring, and
to increase the field just
outside the ring.

We have thus obtained
a space within the ring
which is “‘ screened ’’ from
the effect of the original

: . Fig. 4.—A series of loops
magnetlc field. By placmg arranged to screen a plane
a number of such loops =2re® from analterwating mag-
side by side over a plane,
the dimensions of the screened area can be con-
siderably increased (see Fig. 4). It will readily be
seen that such a collection of lcops can be replaced
by a sheet of ordinary wire ‘‘rabbit netting.”” The
efficiency of the screening will depend upon the stout-

/\//\/\/\
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Fig. 5.—An arrangement of loops giving more effective screening
for fields parallel to the axis of each loop.

ness of the wire and the mesh of the netting employed.
Now, the reduction of the field by such a sheet extends
only to a comparatively short distance on either side
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Effective' Screening.—
of the plane of the loops, for the path of the secondary
field is only parallel to the primary field, while actually
passing through the sheet. On either side it tends to
curve back on its return path, although the distance
at which such curvature becomes serious increases with
the size of sheet employed.

Now, supposing that, instead of placing several loops

side by side, as in Fig. 4, they were placed one behind .

the other on a. common
axis, as in Fig. 5. It is
A now evident that the
i / screened space comprises
= a cylinder enclosed by
the rings, but—and this is
i ‘ the important point—the
L & rings are only effective in
77 neutralising a - magnetic
field. which is perpendicu-
lar to their planes. For a
magnetic field parallel to
. the plane of the loops, no

Fig. 6.—Three pairs of closed 3 3
loops arranged mutually at currents are induced in
right angless]tjzcsec‘reen a cubic them, and hence no reduc-
tion of the field can result.
A little consideration of this case will show that, in
order to screen a given space from an alternating mag-
netic field in any direction, it is essential to have the
space enclosed by a combination of three series of loops
whose planes are mutually perpendicular t6 each other.
In Fig. 6 is illustrated a cube composed of three
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pairs of loops arranged mutually at right angles. In
order to increase the dimensions of such a space, each
loop may be replaced by a sheet of gauzé or netting.
If each of these six sheets is joined to the adjacent
sheets along all four edges, then the enclosed space will
be such that any plane within it will intersect the screen
in a closed loop of low resistance and high reactance,
and this is the essential condition for obtaining effective
screening. It is thus important to ensure that good
metallic contact is made
along all the edges of the
sheets of metal,.gauze, or >
netting employed to screen G
a comparatively large en-
closed space.

For example, suppose a
cube of netting is made up T
as in Fig. 4, with all edges p
efficiently joined or bonded
except along A G.. Then ‘
only the end surfaces of i sAnincomplete sereen.
the cube are effective in  surfaces are effective in screen-

q : ing flelds perpendicular to
screening fields perpen-  A,B.C,D, until contact is made
dicular to A, B, C, D; along tke edge A G.
whereas, by bonding the edge A G, a very large number
of intermediate loops is brought into action, and the
screening properties for such fields is much more effi-
cient. This question of making adequate connection
at all points which are to form part of conducting loops
is found to be of the utmost importance in screening.

(To be concluded.)

EXPERIMENTING WITH INDOOR AERIALS.

Some Alternative Suggestions.

HE old idea of using the electric light mains as an
aerial is not often tried out nowadays, possibly
because in so many cases results are extremely

poor. This is by no means always the case, however,
and flat dwellers and others not in a position to erect a
good outdoor aerial or a good ‘“loft’’ aerial would do
well to experiment in this matter, as occasionally this
type of energy collector is highly effective. Special pre-
cautions are, however, necessary to avoid earthing the
mains and to prevent risk of shock.

Using the Bell Wiring or the Telephone.

The best arrangement consists of a variable condenser
—which can, if desired, be of the so-called semi-variable
type—connected in series with a large-capacity fixed con-
denser (2 mfd.) and one of the mains. The fixed con-
denser must be of the type designed for use in battery
eliminators ; that is to say, it must have been tested to
twice the mains voltage. Its purpose is, of*course, to
isolate the variable condenser and all other apparatus
from the mains, and it should, therefore, be mounted in
a box, through the side of which should pass a length
of “flex’’ terminating in a wall plug or bayonet adapter
Zor connection to the mains.. The variable condenser is
not strictly speaking necessary, but will be found an

e

invaluable aid in so much that it permits the electrical
characteristics of the ‘“aerial’’ to be adjusted indepen-
dently of the tuning controls of the receiver.

The electric bell wiring of a house will often provide
a useful substitute for an aerial, and since these devices
are usually operated from a low-voltage source of supply
no special precautions need be takeh. A series con-
denser is, however, nearly always necessary, in order to
shorten the electrical time period of the wiring system.
Connection can be made to any convenient bell-push.

Yet another experiment can be tried in order to get
over the difficulty of providing an aerial of some sort
under awkward circumstances, as an ordinary G.P.O.
desk telephone may be pressed into service. The instru-
ment may be placed upon a metal tray to which a wire,
attached to the aerial terminal of the receiver has been
soldered. * Connection ’ to the telephone wire is formed
by the electrical capacity existing between the tray and
the metal in the telephone instrument, and therefore there
is no tampering with P.O. property. Owing to the fact
that this capaeify is small, it offers a high resistance to
the passages of speech-frequency energy, and there is,
therefore, no fear of introducing ‘‘ cross-talk.””  This
arrangement is often _more effective than a really good
indoor aerial of the conventional type.

B. 10
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Cossor New Pro-
cess Battery Valves
have been sub~
stantially reduced
inprice. Ask your
Dealer for latest
lists or write A. C.
Cossor Lid., High~
bury Grove,
ELondon, N.5.

nother Cossor
achievement
[

—an entirely new range
of A.C. Mains Valves:

incorporating fjeatures of
vital importance to every

All - Electric Set Owner

Entirely new in design, representing an enormous
advance In construction, Cossor New Process Valves
have deﬁmtely proved their remarkable capabilities
in actual service. They have been used for thousands
of hours in every popular type of A.C. Set.
test, however searching, has only served to demonstrate
beyond all possible doubt their exceptional gualities.
For pure, trouble-free Radio use Cossor New Process
Valves in your Receiver.

Every

Mains Valves .Z{:?p::r Q,':l’td: {mpedance éﬂf&r Price
4-volt Indirectly Heated Cathode

41 M H.F. | H.F. or Detector - | 1 amp. | 200 max. | 14,000 32 15/-
.L.F. | First L.F. Stage ~-{lamp. | ,, , | 7,900 15 | 15/~
R.C.C. or Detector -~ | 1lamp. | .,, ,, 20,000 35 | 15/-
41 M.P. Norma! Power Use - { 1lamp. | ,, ,, 5,000 13 | 17/6
41 M.X.P. | Extra Power - -llamp.| ,, ., 2,000 6 | 22/6
41 M.S.G. | Screened Grid - -|lamp. | ,, 400 000 | 1,000 | 25 -

Rectlfylng Valves FX::;::t Q/‘:)T:lse Output Price

612 B.U. | Full Wave Rectifier | *4amp. | 250 | 50 m.a. | 20/-

412 B.U. | Full Wave Rectifier | 1'0amp. | 250 | 70 m.a , 20/-

412 S.U. ~Half Wave Rectifier | 1'0 amp. | 250 { 70 m.a. | 15/«

2'0 amp. | 550.| 60 m.a. | 20/-

624 B.U. | Full Wave Rectifier
.U. | Full Wave Rectifier
Half Wave Rectifier

30 amp."
‘4 amp.

Coss

NEW PROCESS
A.C. Mains Valves

A. C. Cossor Lid., Hishbitry Grove, London, N5**

Aduvertisements for ** The Wireless World ** are only accepted from firins we believe to be thoroughly reliable.
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RELIABLE
RECTIFYING
VALVES

Philips make rectifying valves
for every purpose . . . and
for voltages up to 4,000 and
currents up to 40 amps. There
is a Philips valve suitable for
every all - electric  receiver,
HT. Unit, transmitter,
amplifier, etc. .
This new valve 1s a full-wave
rectifier with a maximum
anode voltage of 250 and gives
an output of 60 m/A. The
Filament takes a current of
] amp. at 4 volts.

PRICE 17/6
Write for full particulars.

RECTIFYING VALVES

Made by. the manufacturers. of the famous Philips Argenta electric lamps,
commercial and industrial fittings, all-electric radio recetvers, and neon signs.

|
l
I
x

PHILIPS LAMPS LTD., PHILIPS HOUSE, 145, CHARING CROSS ROAD,

LONDON, W.C.2. $
ey ryvy

Mention of ** The Wireless World,” when writing

Everybody’s
calling for

B
9
} I"
18
i
D%

?

are you 2 maker

of mains units,
radiogramophones,
all-electricsets ?

Here is the ideal resistance control
for volume, decoupling, and all
other purposes when a smooth and
noiseless variation is required.

Showing  the

ATLAS Patent

Detachable
Knob.

ATLAS
RHEOGRAD

Continuously variatle from
almost zero to 2 megohms
and capable of carrying
fully 10 watts. One-hole
fixing. Patent Knob—no
set screws.

Keen prices for quantities.

Send your enquivy without delay.

H. CLARKE & CO. (MANCHESTER) LIMITED,
ATLAS WORKS, OLD TRAFFORD, MANCHESTER.

o~
—

o~ -
e e e e e o = - A

to advertisers, will ensure prompt attention. BI2

*
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CURRIENT TOPICS

Events of the Week in Brief Review.

THE HEROES OF HOLMFIRTH.

Wireless heroes ave showing their
mettle at Holmfirth (Lancs), where the
local Urban Council has forbidden
tenants on the Council’s housing estates
to fix aerials round the chimney-pots.
Several staunch followers of Marconi have
given notice to terminate the tenancy.

0000
FIRE ON THE ‘ ELETTRA.”

All wireless amateurs will be glad that
the serious fire on Marchese Marconi’s
yacht, Elettra, at Civita Vecchia, failed
tv damage the radio apparatus. At the
time of the outbreak Marchese Marconi
was transmitting short-wave messages to
London. It is believed that the fire was
due to a short circuit.

0000
A NOTABLE ANNIVERSARY.

This year’s Radio Show at Olympia
is being regarded as a Celebration” Ex-
hibition to mark the tenth anniversary
of the first programme broadcast in this
country. It was in 1920 that Dame
Nellie Melba’'s voice was heard by a small
band of listeners who tuned in the Mar-
coni transmitter at Chelmsford.

The National Radio Exhibition, which
will be held from September 18th to
27th, promises to be the largest and most
ccmplete ever held in the Empire.

0000
THE VATICAN CALLING.

Within six weeks’ time it is hoped that
the Pope will have a world-wide audience
through the medium of the Vatican wire-
less station, now approaching completion.
The station, which has been presented to
His Holiness by the Marconi Company,
wili employ two wavelengths, viz., 19.84
and 50.26 metres.- The power of its aerial
feeder system will be about 12 kilowatts,
and the radiation system will consist of
two Marconi Franklin uniform aerials.

It is probable that addresses by the
Pope will be given from a small studio
in his private apartments.

00CO
REPORTS, PLEASE.

Reports from listeners. are invited by
the Electro-Technical Institute of the
University of Bucarest (Roumania), which
has opened a short-wave broadcasting
station for test purposes. A special pro-
gramme consisting of gramophone records
ov of a relay of the Bucarest studio enter-
tainment is transmitted on Wednesday
and Saturday evenings on a wavelength
of 21.5 metres and an aerial power of
30) watts. Reports should be addressed
to the Institut Electrotechnique Universi-
taire, rue Victor Emmanuel III, 16;

Bucarest, Roumania.
0000

RADIO CENSUS DELAYED.

A probable delay of more than a year
in the.compilation of the census of radio
receiving sets, taken recently as part of
the population census, is reported from
the U.S. Census Bureau. This will be a
disappoirtment to broadcasting stations
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eager to have official data on their ¢ circu-
lation areas,”” to manufacturers desirous
of having an. accurate market index, and
to the Federal Radio Commission, which
wants the figures in order to allocate
broadecasting facilities more equitably.
ocoooC
DUNDEE OBJECTS.

The Dundee Town Council has refused
an application for permission to install a
radio relay service in the city. Objection
was raised to the erection of private lines
across the streets.

cooco
OUR HUMAN GUARDIANS.

““ It is easier to get a wireless installa-
tion in the workhouse paid for out of the
Guardians’ own pockets than to get baths
or warmth in the casual wards paid for
out of the rates.”’—A Ministry of Health
inspector giving evidence before the Poor

Law Committee.
0000

POCKET WIRELESS: POLICE MODEL.
One more threat at the liberty of the
criminal is contained in the news that the
Brighton police are experimenting with a
pocket wireless set. By means of the ap-
paratus it is hoped that constables will
bz within call of headguarters at distances
up to seven or eight miles.
co0Co
WHERE SHORT-WAVE SETS ARE
BANNED.

The use of short-wave wireless in the
capture of bandits by the police of St.
Paul, Minnesota, has necessitated a by-
law forbidding short-wave equipment in
private cars.

cooo

NATIONAL RADIO THEATRE.

A State Radio Theatre for France is a
serious possibility in the near future,
according to the Paris Soir, which reports
that M. Masson, of the Opéra Comique,

is planning such a venture with the in
tention of furthering the musical educa-
tion of the French people. M. Masson
aims at installing loud speakers in 36,000
cemmunes so that all classes of people
wculd be able to hear the State broad-
casts. i
Q000

WIRELESS AND THE AMERICAN
DROUGHT. _

While America prays for a deluge to
end the drought, another kind of deluge
threatens to overwhelm the broadeasting
stations, mnewspapers, and the U.8.
Weather Bureau. A flood of letters has
descended on harassed officials demanding
that all wireless activities shall cease until
the weather breaks. = Our Washington
correspondent reports that only one letter
contains a constructive suggestion. It
comes from a man who offers to precipi-
tate a downpour by means of a short-wave
apparatus of his own invention. The offer
has not yet been accepted.

o000

A DANGEROUS TAX.

The recent tax imposed on all public
leud speakers in Vienna has placed the
Austrian Government in a perplexing
situation. Vienna is earning the name of
the City of Loud Speakers, writes a Con-
tinental correspondent. Loud speakers are
everywhere : in the streets, public halls
and cafés, those in cafés alone numbering
more than 2,000. Hoping to establish a
new source of revenue, the Government
recently imposed a tax on these instru-
ments, to the great joy of professional
musicians, but to the intense chagrin of
the general public, besides wireless manu-
facturers and amateurs. A public protest
has now been organised, and the Govern-
ment are wondering which would be more
profitable : to keep the musicians *“ on the
dole ”’ or repeal the tax.

WHERE WIRELESS PROSPERS.

The hew Mullard service depot which has jusi

been opened at 33, Park Place, Leeds, to deal with ever increasing busicess.

g

Technical service is a feature of the facilities offered.
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DUBILIER
AC. THREE

P 1)
ESIGNED essentially as domestic broadcast “§ |

D receivers, the Dubilier all-electric sets are housed

in cabinets admirably in keeping with the sur-
roundings in which they will be used. The appearance
is equally attractive whether the lid covering the sloping
tuning panel is open or closed, and for local-station
reception, once the controls have been set, there is no
necessity to open the lid to operate the set, as the
press-button on-off switch is mounted on the outside
of the cabinet ard the pilot light can be viewed through
a coloured glass window in the lid.

The receiver tested was designed  for A.C. mains,
but a D.C. model is also available at the same price,
and the layout is arranged so that an easy conversion
may be effected from D.C. to A.C. should the nature
of supply current be changed at some later date.

The Circuit Arrangement.
There are three stages in the A.C.3 (H.F., det., and
L.F.), employing the following indirectly heated Mazda
valves: HF._—A.C./S.G., detector—A.C./H.L., power

—A.C./P. The high-tension circuit is supplied through

a U3o/250 half-wave rectifier. As might be expected
in a Dubilier set, thé smoothing
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panel over the mains transformer in the back left-hand
corner of the set. . As- the terminals are- of the un-
shrouded type and the positive loud speaker terminal
is live, some care is necessary in making connections
to avoid the possibility of short-circuits through frayed
strands of flex or wires insecurely fixed. To minimise
the risk of accidents the makers have provided a two-pin
plug at the back of the set, which should invariably
be disconnected before making or changing connections
on the terminal panel. Incidentally, the provision of
a mains plug at the receiver end enables two or more
flex leads to be kept for use when the receiver is taken
into other rooms or operated from other types of power
sockets. .

The aerial tuning inductances for both long and
medium waves take the form of toroid coils mounted
side by side in the left-hand front corner of the cabinet.
Each tuned secondary coil is coupled to the aerial by
means of aperiodic primaries, which are joined direct

to the aerial in the case of

arrangements are well designed
and the condensers are of un-
usually generous proportions, with

loud speaker is negligible. Auto-
matic grid bias is derived from
the anode circuits of the valves.

The screening arrangements,
although complicated in construc-

A Domestic Broadcast

Receiver with an Un=

usually Versatile Aerial
Circuit.

Terminal 1 and through 0.0003
and o0.ooo05 mfd. fixed condensers
in the case of Terminals 2z and 3
respectively. An additional
terminal SA is connected directly
to the grid end of the tuned
secondaries and 1is intended for
short indoor aerials not exceeding
10ft. in length.

tion, are simple electrically. A
large central compartment contains all the components
associated with the anode circuit of the H.F. valve,
the detector stage and the power amplifier. Outside
this compartment are the aerial tuning circuits and the
apparatus associated with the mains supply to the
filaments and H.T. circuits. The screen-grid valve is
mounted halfway through the screen, with the anode
terminal inside the centre compartment and the grid
terminal outside.

The aerial terminals (four in number), earth and loud
speaker terminals, and the primary connections 46 the
mains transformer, are all mounted on a 4in. x 3#in.

vy

The A.C./S.G. valve is coupled
to the detector by H.F. transformers in which the
secondaries are tuned. The medium-wave transformer
iIs wound on a ribbed ebonite former with single-layer
windings ‘of heavy-gauge solid wire, and the long-wave
transformer is wound in the form of a toroid. The
small external field of the toroid permits the trans-
formers to be mounted side by side without upsetting
the inductance values when switching from one range to
the other.

Reaction is applied to the H.F. transformers from
the anode-bend detector through a small paxolin-
dielectric variable condenser and a few turns coupled

B I4
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Broadcast Receivers Reviewed—Dubilier A.C. Three.—
to the transformer windings. The detector is followed
by an R.I. ‘“Hypermu’ L.F. transformer ‘which is
connected in the conventional manner with the detector
anode current passing through the primary. A high-
frequency choke prevents stray H.F. currents from
traversing the windings.

In connection with the power output valve we need
only note that the loud speaker terminals are connected

directly in the anode circuit, so that unless an external

transformer or choke-filter circuit is incorporated in
the loud speaker the windings will be called upon to
carry the D.C. component of the anode current.

The controls are symmetrically arranged on a sloping
scrystalline black metal panel. On either side of the
panel are frames carrying calibration charts upon which
the settings of the pnncipal long- and medium-wave
stations may be recorded. The two large: black bevel
dials have both direct and slow-motion drives; the
left-hand dial tunss the aerial circuit and the right-hand
the H.F. transformer secondaries. Above the pilot-
lamp window, between the main dials, is the reaction
control, and below it the wave-change switch.

Tuning is simplified for
the beginner by a printed
indicator chart showing the
approximate settings of the
principal European broad-
casting stations in relation to
the scale reading of the
right-hand dial. As'a matter
of fact, when using aerial
terminals other than SA the
left-hand dial closely follows
the right-hand, and -many
powerful transmissions can
be first tuned in by setting
both dials to the figures
given by the chart.

One’s first impressions of
the performance of the set
are apt to be deceptive.
The local B.B.C. stations
and the two Daventrys
come in with satisfactory
volume and quality, but at
other parts of the dial there
seems to be a lack of that
quality of liveliness which
generally foretells a good performance in the matter
of range. One then makes the discovery that the suc-
cessful reception of distant stations is rather more than
usually dependent on close adjustment of the reaction
control, and from this it would be very easy to fall into
the error of supposing that the greater part of the H.F.
amplification is due to reaction. But reaction alone
would not account for the performance on an indoor
aerial only sft. in length. The fact that eleven Con-
tinental stations were received in addition to four B.B.C.
transmissions on the medium-wave band alone proves
that the H.F. amplification is of no mean order. The
conclusion to be drawn is that the maximum H.F.
amplification is not attained until the H.Fa'resistance
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This illustration shows the mains smoothing and rectifying equipment on the right.
hand compartment the H.F. components, including the toroidal transformer, can be seen.
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of the circuits in the screen-grid valve anode has been
reduced by reaction. The fact remains, however, that
there is nothing wrong with the final result and that the
range is obtained in the Dubilier set with a commendable
absence of mush.

Satisfactory Selectivity.

By making use of all three terminals provided for
an external aerial twenty stations in addition to B.B.C.
transmissions were logged on the medium-wave band.
With Terminal 1 in use, giving the greatest volume and
the least selectivity, easy separation of the Brookmans
Park transmissions was possible at ‘a distance of five
miles, and eight distant stations were received above
375 metres. The spreading of the local transmitters
prevented the reception of foreign stations below this
wavelength.  Aerial Terminal No. 2 increased the

separation of the London stations and permitted the
reception of an additional eight stations, five of these
lying between the National and Regional wawelengths.
The decrease in signal strength, however, resulted in
the loss of some of the weaker stations recorded on-
With maximum selectivity (Terminal

Terminal No. 1.

In the left-

No. 3) four more stations were brought to light, bringing
the total ““bag” up to twenty.

The long waves produced nine stations at full loud
speaker strength, and Konigswusterhausen could be
received clear of Radjo Paris and 5XX by making
use of Terminal No. 2.

To sum up, the Dubilier A.C.3 satisfies every require-
ment as regards external appearance, quality, range
and selectivity, though a little experience with the
controls is necessary if the receiver is to reveal its full
capabilities.

The price of both A.C. and D.C. models is £25,
including valves,” detachable mains lead, and full
equipment.
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LISSEN CONE LOUD SPEAKEK.

In principle this unit ‘does not differ
from the earlier design reviewed in the
iysue of this journal dated February 5th,
1920, but certain constructional modifica-
tions have resulted in an improved
characteristic. The high frequency cut-
off is at about 4,500 cycles, but the out-
put is well maintained up to this point,
where before there was a falling off from
2,000 cycles upwards. The bass repro-
duction has also been improved, and the
bass ‘resonance has been lowered from
500 down to 150- cycles with a gradual
cut-off below this point.

A marked improvement in sensitivity
has also been effected, and the perform-
ance in this respect is now definitely
above the average. The gain in sensi-
tivity has been’ made without any sacri-
fice 'of power-handling- capacity, and it is
possible to apply an input of 1,400 milli-
watts at 200. cycles without overloading
the unmit.

No change appears to have been made
in the windings, however, as the impe-
dance values are approximately the same
as those of the. original unit. The

Lissen cone chassis with improved
balanced-armature drive.

measured values for the specimen sub-
mitted for test were as follows :—

Frequency. Impedance (ohms.)

50 2,170

100 1,870

200 2.940

400 4,310

800 6,870
1,600 10,220
3,200 16,100
6,400 26,400

The improvements in the performance
of the redesigned unit can be briefly sum-
marised as follows :—First, a marked im-
provcment in sensitivity, and, secondly,
an cextension of the useful frequency
response which. now extends from 100 to
4.000 cycles.

Wireless
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New Apparatus

Reviewed.

The makers are Lissen, Ltd., Worple
Road, Isleworth, Middlesex, and the price
of the complete loud speaker is 22s. 6d.

0000

MAGNUM GRID LEAK HOLDER.

The base of this grid leak holder con-
sists of a thin strip of paxolin, the two
stout spring clips being held in pesitian
by countersunk screws and nuts. The

Magnum miniarure grid leak holder.

shank of the fixing screws serve, also, as
the terminal connections. ‘In addition
soldering tags are fitted for the benefit
of those who prefer this type of con-
nection,

The makers are Messrs. Burne-Jones
and Co.; Ltd., Magnum House, 296,
Borough « High Street;v London, S.E.1,
and the price is 6d.

0000

‘GRAHAM-FARISH LARGE CAPACITY

VARIABLE CONDENSER.

There are many occasions where a
variable condenser having a capacity
some 20 times that of the average tuning
condenser can be very useful. This is
particularly so in the case of L.F. cir-
cuits where a condenser of this type is
required for a tone-control or band-pass
filter.

Such a . component has quite recently
been placéd on the market by Messrs.
Graham Farish and Co., Ltd., Mason’s
Hill, Bromley, Kent, and the price is
15s. for. capacities of 0.005 mfd. and
0.01 mfd.

In spite of the high maximum capaci-

Graham-Farish 0.01 mfd. variable con-
denser, in which bakelite. sheets form

the dielectric.

> s
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ties attained, the minimum value of the
nominal 0.01 mfd. sample tested was only
7.5 micromicrofarads: an. achievement
indeed! The maximum -capacity of this
sample was found to be 0.00765 mfd.
This is slightly lower than the rated
value.

These  condensers have two banks of
fixed plates, cut from very thin alu-
minium, and two sets of moving vanes
made of very thin brass.  Kach bank
of fixed plates is connected with one ol
the moving sets; thus there is no waste
of spagg, and ‘the overall size is 23in. X
24in.x_ {4in. Taking into account the
single hole fixing bush and the metal
cover protecting the inter-section connec-
tions, the total depth taken up, behind a
panel for example, is 1{fin. only. The
plates are interleaved with thin sheets of
bakelite and end picces of -a similar
material are employed.

Q000

“BAND-PASS FOUR” COILS.

A kit of coils for the above receiver
manufactured according to specification
has been submitted for test by Messrs.
Wright and Weaire, Ltd., of 740, High
Road; Tottenham. N.17.

Dual range coils tor the ¢ Band Pass
Four " made by Wright and Weaire.

The medium waveband coils are wound
on paxolin formers, and the long wave
windings on turned "ebonite formers.
They are mounted in pairs of one M.W.
and one L.W. coil on small ebonite bases
by means of ebonite pillars.

Tested in a receiver, their performance
was excellent, signal stréngth and selec-
tivity being quite up to standard. Accu-
racy of matcliing is of great importance
in a ganged recelver, and in this respect
also they proved satisfactory; the gang-
ing being accurate over the -250-550
metres waveband. On the 1,000-2,000
metres range, where slight differencesin
the coils are intentional in order to pro-
vide good quality, the ganging is suffi-
ciently accurate to avoid an excessive loss
of signal strength and selectivity.

Mechanically these coils are well .con-

structed, their finish is good, and they:

should prove satisfactory.
B 16
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Design for an
Entirely Mains
Operated Set.

Wireless o

Constructional Details

By
H. B. DENT.

(Concluded from page 162 of previous issue.)

AVING discussed the circuit principle and de-
scribed the constructional details of the tuning
coils and special heavy current-carrying choke,

attention may now be turned to the making up of the
various resistances and the general assembly.

Panel drilling comprises holes for taking the wvari-
able condensers and rejector switches, and slots must
be cut to allow free movement of the change-over switch
levers. These may then be fitted and the boxes screwed
down to the base, after drilling clearance holes in the
aluminium. These components can then be removed
and laid aside until the small wooden sub-bases have
been assembled. Before lowering these into position,
wires, of the approxi- :
mate length, should be
soldered to the points
that join to the variable
condensers and wave-
change switches. Alsc
drill the holes that pass
the wires from the low
potential end of the
aerial-grid coil and the
H.E. transformer pri-
mary through to the
underside of the plinth.
Flex may be used for
these leads, and the
holes in the wood can
be drilled to just clear
the lead, while the cor-
responding ones in the
aluminium may be
drilled slightly larger, I
so that the metal cannot damage the insulation. The
switches should be fixed in position first and their
connections made before mounting the variable con-
densers.

Now a word about the rejector. Two condensers

are fitted, and either can be connected across the coil

B 17 | T 4

These resistances, which carry 250/280 milliamps, are wound with
No. 28 Eureka wire. The principal xl;?sistance, Rg, is the rectangular
assembly.

by the switches provided. These condensers are mounted
outside the boxes to facilitate tuning. The turns on
the wavetrap coil have been adjusted to suit London
conditions, and reject either the London Regional or
the National programmes, hence the two switches and
the two condensers. Both transmissions cannot be re-
jected simultaneously ; this would necessitate two rejector
coils. Where the rejector. is required to suppress a
higher wavelength transmission, such as the Midland
Regional, the wavetrap winding should be increased by
ten turns, making thirty in all.

To avoid an undue temperature rise in the resist
ances R,, R,, R,, and R,,, it was decided to use a
somewhat larger size of
wire than is actuoally
necessary, and No. 28
SW.G. Eureka has
been chosen. This is
rated to carry 0.76
amp. with a tempera-
ture rise of 100° C., so
we can well expect the
resistances to run quite
cool when passing a
quarter of an ampere.
The larger gauge ren-
ders them rather bulky,
but this is of little con-
sequence, since there is
ample space available
in the plinth. The
largest of these, which
is R,, has a resistance
of 630 ohms, and is
wound with 160 yards of No. 28 Eureka on a former
consisting of four glass tubes, in. in diameter, and 81in.
long, mounted on two wooden end pieces. Half-inch
diameter holes are sunk into the end pieces to approxi-
mately half the depth of the wood, and in the centre ot
these are drilled” holes just to clear 2B.A. screwed
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Di poisition of the components on. top of the base showing the position of the coils in the screening boxes. Tuning condensers
associated with the ‘detector winding are carried on the baseboard immediately behind the tuned aerial unit. Large capacity
fixed condensers within the tuning units define the H.F, circuits within the screening compartments. An adjustable bypass

control as well as the

condenser is provided in the anode circuit of the detector and facilitates the critical adjustment of reaction
efficient performance of -the detector,

e
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P

Layout of the smoothing equipment, grid pi&g,resistances and H.T. supply resistances on the underside of the base.
: B 18
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brass rod. The glass tubes are threaded on to the
brass rods, the end pieces placéd in position, and the
whole drawn up tight by running on 2B.A. nuts. Con-
structional details of this former are given in the
drawing. This former is
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the soldering tags in position, but if this course is
adopted it is essential that the wood screws, fixing the
feet to the baseboard, do not pass far enough through

to touch the metal plate on the upper side of the plinth.

A wise course would be to mount it first on a strip of

wound with 460 turns, with -
tappings taken out of the —~i%
135th, 180th, 370th, and
415th turns. These tap- @
pings, together with the
ends of the resistance, are
attached to permanent an-
chorages on a paxolin strip | 47,
8%in. long x Lin. wide x 1in.
thick, screwed to the two
wooden end pieces. Need-
less to say, this terminal
strip cannot be placed in
position until the winding
has been completed. The
power valve grid bias re-

Ul
| il l“ 2

4 “/4%4

sistance, R,, is wound with
74 turns of No. 28 Eureka

on a paxolin strip 3in. long
x 2din. wide x Zin. thick.
It has a resistance of 54 ohms. The edges are slightly
rounded to avoid sharp bends in the wire which might
cause it to break. This is stood off from the base by
small brass feet, as shown in the illustrations.

A 4-ohm resistance is required at R; to give about
1 volt negative grid bias to the H.F. valve. This is
wound on a piece of paxolin Iin.x Iiin. x lin. thick,
and consists of 15 turns of No. 28 Eureka wire. The
small supports can be clamped by the screws holding

Details of the former for the large resistance Rg.

wood, and then screw the wood down to the baseboard.
The function of R,, is to accommodate the set to
various mains voltages, such as 200, 220, and 240. It
is cartied on a paxolin strip 5in. long x 3in. wide x in.
thick, with the longitudinal edges slightly rounded. It
consists of two sections, each of 80 chms, and each
wound with 110 turns of No. 28 Eureka wire. Solder-
ing tags, 4B.A. screws, and terminal nuts afford a ready
means of selecting the tapping required for the particular

View of the underside of the sub-base showing the smoothing choke, voltage  regulating reslstances and the
8 mpfds. condensers on the left.

bq,/
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Practical wiring diagram. Figures indicate holes where leads pass through the base-. ‘The lettering refers to the coil

<onnections and correspo;nds.)vith similar lettering on the theoretical diagram,
) -
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mains voltage between 200 and 240 volts on which the
set is to be used.

The temperature rise of these resistances is not such
that the use of heat-resisting material is justified for the
formers, although, of course, there is no objection to
its use, should the constructor so desire.

When assembling the valve holders it is advisable to
interpose between them and the aluminium a piece of
thin paxolin, or other suitable insulating material, as a
protection against short circuit, should any of the under-
neath metal parts tend to sag downwards. No. 18

S.W.G. tinned copper wire in insulating sleeving can
Elsewhere
The

be used for wiring the filament circuit.
flex, bare wire, or sleeved wires may be nsed.

Plan view of the set with valves and screening box covers removed. The aerial-grid coil and the rejector
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sufficient magnitude to mar the reproduction. It is

advisable, therefore, to change over the smoothing

choke to the negative main, and it should be inserted

between the lead coming from the switch and joining to

the selector lead on the resistance R,,. This change will -
remove the last trace of hum. In the practical wiring

plan, the leads concerned have been lengthened to

facilitate this change.

A word or two is possibly demanded concerning the
function of the Igranic 50-ohm resistance R,. Its
purpose is to compensate for slight discrepancies in the
actual values of the various resistances. It should mot
be used as a means of switching on and off, as it will
be breaking a circuit with a fairly high inductance, with
the consequence that small arcs will occur, and neithzr

condensers are on the left.

constructor must decide where to use insulated con-
ductors and where bare wire is permissible. As a
general rule, all leads that carry H.T., filament current
and grid bias should be insulated, as these are in contact
with the mains. .

The only other matter that requires comment in con-
nection with the assembly and wiring is the mounting
of the mains switch. This is a standard push-button
lighting pattern obtainable from the G.E.C., and breaks
both mains leads. It is mounted on porcelain, and an
escutcheon plate can be obtained to cover the hole in
the wood, thus imparting a neat finish. Prior to mount-
ing the switch, connect four flex leads, of the approxi-
mate length required, to the contact screws, as once the
switch is secured in position, these confacts will be
inaccessible.

The position of the smoothing choke, as shown in
the principal diagrams and sketches reproduced here,
presupposes a condition where the negative supply main
1s earthed. Although the set could be used in this state
clsewhere, there will be a residuum of hum‘ pg_ssibly of

: &
B 2T

the contact-strip nor the wire will stand up to this manner
of treatment for long. Use it as a fine adjustment of
the current, which should be set at 270 to 280 milliamps.
It is for this reason that the meter—a luxury, perhaps,
but a very necessary one, to wit—has been incorporated
in the design. Furthermore, it affords a means of keep-
ing a check on voltage fluctuation, and acts, also, as
a polarity indicator when inserting the adaptor into the
lamp socket.

It will be seen from the theoretical diagram that the
screen voltage and the detector H.T. are drawn from
separate tappings on the main resistance R,. At the
135th tapping, from which the detector draws its H.T.,
a voltage of about 50 is available, and at the 18oth
tapping can be obtained 65 volts, or so, for the screen
in the H.F. valves. Two alternative tappings are pro-
vided for the H.F: valve anode voltage, the 370th turn
tap gives approximately 130 volts, while the 415th turn
tap allows 145 volts. - In general, 130 volts will be
ample for the valves recomnmended here.

When the wiring has been completed, and all circuits
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carefully checked, it would be well to carry out a fur-
thier test on the following lines before inserting the valves.
Make up two resistances, :one of 8 chms and the other
of 24 ohms, and connect the former across the filament
sockets on the H.F. valve holder, and the 24-ohm re-
sistor across the power valve filament sockets. Two
yards of the No. 28 Eurcka wire will give approxi-
mately 8 ohms and six yards, as near as no matier 24
ohms.

The set may then be connected to the mains, and
the total current checked by the-meter without fear of
damage to the valves, should a wrong connection have
been made by mistake. The meter should read 250
milliamps—the full scale is 500 milllamps—with -the
resistances adjusted for the particular supply voltage.
On a 200-210-volt main the wander lead to R,, should
be connected. to the terminal marked 1 on the theory
diagram. For 220-230-volt supplies connect to 2, and
for 240-250-volts use No. 3. Adjust R, to give the
required current. If all is well, the valves may then
be inserted in the following order:—

In the H.F. position a -valve taking 0.15 amp. at
2 volts must be used. Its characteristics might quite
well be of the order of the Marconi and Ostam S.215.
For the detector stage a 2-volt 6.1 amp. class of valve
is required, and preferably of the H.L. class. A valve
with an A.C. resistance not exceeding 20,000 chms is
advised. In the output position the Marconi and Osram

The 7 and 14 Megacycle Waveband.
The letter from G2CJ, Mr. S.
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P 625, or its equivalent in other makes, will be required.
In a set of this nature, where the grid-bias valves are
fixed, it is not possible to provide a wide choice of
valves, and the constructor would be well advised not
to depart far from the rather rigid specifications laid
down here with regard to the permissible types of valves.
‘The model illustrated in these pages was designed for,

and tested with, the Marconi and Osram S.215, H.L 210,

and the P.625.

The design of the set is such that the constructor
can make a simple cabinet if he wishes, and the detailed
drawings of the woodwork are given as a guide. Theé
finished appearance will bé enhanced by fitting a base-
board with a moulded edge. This should. measure
24in. x 12in. x 3in. thick. There should be no difficulty
in obtaining a suitable base, as most cabinet-makers
and woodwork supply merchants have moulding
machines on the premises. As a precautionary measure
a piece of heat-resisting material can be screwed to the
ornamental base immediately below the large resistance.
However, this is not essential. Six large holes—about
2in. diameter, and spaced equally apart—should be cut
in this base to allow free circulation of air, which will
necessitate raising the base slightly by screwing on four
rubber feet. The total cost of the material for the
cabinet will work out at approximately 12s.

This receiver is available for inspection by readers at the
Editorial Offices, 116, Fleet Street, London, E.C.4.

vy Qaturday, September 26th and 27th, be-

ginning with an informal gathering at the

Townsend, Gloucester, which we pub- TRANSMITTERS’ Institution of Electrical Engineers, Savoy
lished in our issue of August 6th, has TES Place, S.W.3, at 5 p.m., which will be
aroused considerable interest among NOTES. followed at 6 p.m. by the presidential

amateur transmitters, and it will probably
be of service to those who are studying

greetings and a discussion opened by
Messrs. J. W. Mathews (G6LL) and G. W.

the relation between atmospheric con-
ditions, sunspots and reception, if we
give extracts from some of the letters
received from various parts of the
country.

©c00O0
Work on Short Waves Unsatisfactory.

G6PP, Mr. M. W. Pilpel, London,

laments that conditions on all amateur
bands continue to be very bad, and thinks
it probable that amateur work below 150
metres will be unsatisfactory for the next
three years or more. He prophesies that
we shall have to wait till 1938-1939 before
experiencing another season like 1927 for
long-distance working.

occo

Medinm Distances Only.

G2ZN, Mr. J. E. Johnson, London,
writes {hat on various evenings during the
month of July conditions on the 7 mC.
band have approximated to those generally
experienced during winter months, but it
has been exceptional to hear a station
within 400 miles or beyond 1,000 miles
range.  Communication seems to be
restricted to the neighbourhood of about
600 miles radius.

On Sunday, August 10th, he found
conditions on the 2 mC. (150 wmetre) band
abnormally good, and communication over

comparatively long distances with inputs
of 2 to 3 watts was easily accomplished.

His observations regarding the effect of
sunspots on reception agree, in the main,
with those of G6PP, but he is inclined to
think that it is wrong to attribute bad
conditions to the prevalence of sunspots,
which are at present at a’minimum. 1927
was a year of maximum solar disturbances
and  short-wave working exceptionally
good, 1934 will again see a minimum of
sun-spots when conditions may again be
bad, but possibly the next maximum in
1938 may bring about a repetition of the
experiences of 1927.  Against this sup-
position must be 'set the fact that 1922,
though a year of few sun-spots, was good
for Transatlantic broadcast reception.

oodo
Short-Wave Stations.

G6RG, Mr. B. Groom, Galashiels, finds
that signals from Denmark and Finland
on the 7 mC. waveband fade out quickly
at dusk but come on again with re-
newed strength- after dark. The same
phenomenon was also noticeable in work-
ing with French and Dutch stations.

cococo
R.S.G.B. Annual Convention.

The fifth annual conference of the

R.S.G.B.:\ vll be held on Friday and
X9

Thomas (G5YK) on * The Progress of 28
megacycle Transmission and Reception.”
On Saturday, September 27th, there will
be a meeting of delegates at 10 a.m., pre-
sentation of Society trophies and general
business meeting at 2 p.m., and the Con-
vention will close with a dinner at Pinoli’s
Restaurant at 6.30 p.m. Mr. H. B. Old
(G2VQ), of Nottingham, who 1is the
provincial district representative on the
council, will act as secretary to the
meeting.
ocoo

A Correction,

In our issue of July 16th an error
occurred in the address of G2NM, which
should read : Gerald Marcuse, The Ranch,
West Drive, Sonning-on-Thames, Berks,
and the wavelength 6n which he is testing
1s 20.95, and not 29.5.

cocCco
New Call-signs.

G2QF  J. L. Roberts, Mon Abri, Kylemore Avenue
Mossiey Hill, Liverpool.

G2ZN J. E. Johnson, Lagos, 25, Clivedon Rd.,
Highams Park, E.4. (Change of address).

G22ZV  (Portable station of G5JIK) L. R. and E. J.
Harper, The Knoll, Bieldside, Aberdeen.

G5MR_ {ex 2AFG) V. G. Mellor, 1, Guilford Lawn,
Dover. C.W. and telephony on 7 and
14 mC. wavcbands, experimenting to
ascertain possible effect of the moon on
range and fading and welcomes reports,
from all distances.

B 22



AUGUST 27th, 1930.

The B.B.C. at Olympia.

A feast for the technically minded is
in. preparation for the B.B.C. stand at
Olympia. From the details available I
imagine that this year’s B.B.C. display
will possess that vital quality that dis-
tinpuishes an exhibition- from a museum,
and that it will, therefore, be an improve-
ment on its immediate predecessors.

0000

A Giant Amplifier.

A major attraction will Le the giant
amplifier working more than three hun-
dred loud speakers in various parts of
the exhibition. It may not be generally
known that the B.B.C. also provided the
amplifier last year, when loud speaker
demonstrations were permitted for the
first time. Modesty, apparently, induced
them to conceal the fact. This year the
amplifier will be fully exposed for public
inspection.

0000
A Relic of 1922.

Those who listened in 1922 and 1923
can probably be classed as veteraus among
the B.C.L.’s, and it will be the veterans,
I think, who will linger longest in
another corner of the B.B.C. stand. Here
they will fix their sentimental gaze on the
actual transmitter used at Marconi House
in the days when technical breakdowns
were accepted almost as everyday occur-
rences, and when a cough in the control
room set the valves ‘‘ponging’ like a
dropped toast rack.

0000

Gear from Brookmans Park.

Indications of progress since those days
will be afforded by several interesting
pieces of gear taken from ‘the London
Regional station at Brookmans Park.
Among these will be a main closed circuit
coil of the type now in use, a variable
oil dielectric condenser, and a modern
water-cooled valve jacket. The latest
portable apparatus for line testing will
also be on view.

0000

Microphones and Valves.

A rehiable guide to the advances made
in broadcasting is to be found in the
variety of microphone types used in the
last few years. Several different speci-
mens will be seen at Olympia, including
the Round experimental type, the Western
Electric, the Magnetophone, and the now
common Reisz. Progress will also be re-
vealed by a collection of transmitting
valves.

coco
Power Drop at Brookmans Park.

Many listeners must have been blaming
their sets recently fov their inability to
“‘bring in ** the National transmission at
normal strength. The real explanation is
an actual reduction in transmitting
power, which occurred during a period of
about ten days, terminating a week ago.
The drop in power became necessary dur-
ing certain alterations in the aerial cir-
cuit. I hear that the actual aerial power
of London National is now ‘in the neigh-
bourhood of 45 kilowatts, while London
Regional, using the longer wavelength, is
covering the same service area with
35 kilowatts.
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By Our Special Correspondent.

A Hint to the Engineers.

When a B.B.C. station reduces its
power, even for a short period, I think
it would be commendably polite on the
part of the engineers to inform the public
of the change. Nowadays the listener re-
poses such faith in the B.B.C. that he
1s naturally inclined to suspect his re-
ceiver when .anything goes wrong. A
timely announcement would save distress
in many a humble home.

0000

Geneva and the Power Question.

The power rating of broadeasting
stations is causing some concern at
Geneva, and. I understand that the ques-
tion will probably come up for discussion
at the next meeting of the International
Broadcasting Union.

0000
Deceptive Figures.

The trouble arises from the lack of any
recognised standard of measurement.
Although our National transmitter is
operating with 45 kW. in the aerial,
there are stations on the Continent with

FUTURE FEATURES.

National (251 and 1,554 metres).
AUGUST 31ST.—Symphony (oncert relayed
from The Kursaal, Ostend.
SEPTEMBER 18T.—** Yes and Back Again”
(De la Mare), a paraphrase hy K. B.
Indoe.

SEPTEMBER 2ND.—Promenade Coneert.
SEPTEMBER ~ 8RD. — “* Diversions ”  (from
Manchester).

SEPTEMBER 4TH.—Promenade Concert,
SEPTEMBER 5TH.—Vaudeville proegrammne.
SEPTEMBER 6TH.—Students’ Songs.
London Regional.
AUGUST 31ST.—Chamber nusic,
SEPTEMBER 1ST.—Promenade Concert.
SEPTEMBER 2ND.—‘‘ Yes and Back Again.”
SEPTEMBER 3RD.—‘‘ From the Operas,” or-
chestral concert.
SEPTEMBER 4TH.—Vaudeville programme.
SEPTEMBER 5TH.—DMilitary Band conecert.
SEPTEMBER 6TH.—‘‘ Parlour Trieks,” an
Interlude devised by Charles Brewer.

Midland Regional.
SEPTEMBER 1ST.—** The Invalid,” a Staf-
fordshire comedy by Frank G. Layton.

West Regional (Cardiff).

SEPTEMBER 6TH.—'‘ 5.0.5.,”” a Gower Life-
boat Man’s Story.

North Regional (Manchester).
SEPTEMBER 5TH.—Dance music by Brahms.
Glasgow.

SEPTEMBER 6TH.—Eye-witness Account of
Scottish League Association Football
Match, Leith Athletic v. Queen’s
Park, by Mr. A. D. Stuart.

Belfast.
SEPTEMBER 6TH.—Running comnientary on

International Ulster Grand Prix
Motor Cycle Race.

iy
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a nommal rating of 50 and 60 kW. whoss
actual output falls far short of that from
Brookmans Bark. S

The International Broadcasting Union
will probably request M. Braillard and
his technical committee at Brussels to re-
peat in the realm of power measurement
the exeellent work they have already
accomplished in the regulation of broad-
cast frequencies.

0000
Broadcasting at all Costs.

One of the most graceful compliments
ever paid to the B.B.C. was contained
in a letter recelved a few days ago. Here
is an actual quotation :—

“Y am not bound to stay at Brighton,
but should like to. If my one-valve set
really is no use here, then could you tell
me within what radius of London I
should: live for my set to be as it used
to be at Croydon?

0000
Ireland to Try “ Sponsored >’ Programines.

British listeners who enjoy programmes
sponsored by advertisers will have new
opportunities to satisfy their taste in the
late autumn. The broadcasting authori-
ties of the Irish Free State have decided
to test the value, financial and otherwise,
of sponsored programmes during a trial
month beginning on October 20th.

The advertisers’ programmes will go
out from Dublin and Cork, and will be
limited to one hour each evening.

0000

B.B.C. Burlesqued.

The company who took part in Mr.
Philip Ridgeway’s period vaudeville pro-
grammes will come back, practically in-
tact, to the microphone for his new series,
‘“The Ridgeway Parade,”” which opens
on September 10th (National) and 13th
(Regional). In these Mr. Ridgeway will,
I understand, burlesque many B.B.C.
activities.

0000
A Railway Centenary.

Centenary celebrations in connection
with the opening of the Liverpool and
Manchester Railway, which occurred on
September 16th, 1830, will provide several
broadcasts for Northern listeners next
month. On September 13th the opening
ceremony will be relayed from St.
George’s Hall, Liverpool, followed by the
after-luncheon speeches from the Town
Hall, Liverpool. On the actual anniver-
sary, September 16th, Sir Edwin Stock-
ton, the well-known railway director, will
tell listeners some interesting facts about
railway transport and its development.

0000
Slowit ?

Much as we may admire the B.B.C.’s
latest publication, ‘ Broadcast English
II,” with its recommendations regarding
the pronunciation of English place names,
we cannot say that it settles the big ques-
tion of how to pronounce Slaithwaite.
According to -the B.B.C., the name of
this now famous village should be pro-
nounced as {*sliythwayt,”” * sldthwayt,”
‘¢ sloit,”” or ¢ slowit.”

Announcers will use the first pronuncia-
tion on Mondays, the second on Tuesdays,
and so on.
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VIRELENY I REURY
By .

S. O. PEARSON,
B.Sc., AM.LLEE.

CIIMPLIFIED —

(Continued from

page 175
of previous issue.)

The Valve as a Detector.

EFORE the modulated high-frequency oscillations
representing a radio telephonic transmission cah
~ be made to operate a loud speaker it is necessary
for the low-frequency components of the electrical varia-
tions to be separated out from the high-frequency com-
ponent. Radio-frequency currents are far above the
audible range and only serve as.a means of conveying
the speech frequency variations through the intervening
space between the transmitter and the receiver. Even
though the amplitude of these high-frequency oscilla-
tions may be varying at an audible frequency they
will not produce audio-frequency vibrations of  a
mechanical nature in any electro-magnetic device such
as a telephone ear-piece or a loud speaker.

Principle of Rectification.

When.a high-frequency current wave has its ampli-
tude modulated in the manner indicated by Fig. 1 ()
at an audible frequency the mean value of the current
ds measured over one complete cycle of the H.F. wave
is zero. So for any number of complete cycles the
mean current is zero, and the amplitude-does not affect
the mean value of the current at all.

What we require, however, is that the current de-
livered to the loud speaker shall vary in exact accordance
with the amplitude of the high-frequency oscillations.
Now, although the mean or average value of the current
during one complete cycle of high frequency is zero,
the mean value taken over one half of a cycle will
obviously be proportional to the height of the par-
ticular half-wave in question. For a sine wave the
average value taken over exactly one half of a cycle
between two zero values is 0.636 of the maximum

¥ TIME —
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Fig. 1.—(a) Normal type of modulated wave representing the
product of a high-frequency and a low-frequency component.
(b) Rectified wave which is cquivalent to the sum of high-
frequency and low-frequency components, together with a
D.C. component,
-
s

value or amplitude. If, then, we could suppress com-
pletely all the half-waves of current, as shown at (b)
in Fig. 1, the current would no longer be an alternating
one, but would consist of unidirectional pulses of cur-
rent, the amplitude of these pulses varying according
to the original modulation as time elapses. An oscilla-
tion in which all the negative half-waves are suppressed
in this manner is said to be ‘‘rectified,”’ that is, con-
verted into a current which flows in one direction only.

A succession of unidirectional pulses of current of
the kind shown in Fig. 1 (b) is equivalent to the sum of
a direct current, a low-frequency alternating current
and a high-frequency alternating current, and by pro-
viding a circuit with three suitable branches each of
these components can be made to take a separate path.

1
H.E
ﬁ‘ COMPONENT |
- — ! |
S | G jent]
T GOMPONENT
F—wamans
I jl :
00300 —5 -
L COMFONENT i

Fig. 2.—The current pulsations of Fig. 1 (b) are equivalent

to the sum of a high-frequency component, a low-frequency

component and a D.C. component. These three components
can be separated by a circuit of the type shown.

For instance, in Fig. 2 the upper branch contains a
condenser C,, whose capacity is adjusted to offer a low
impedance to high-frequency currents but a compara-
tively high impedance to the low-frequency component.
The bottom branch L is a low-frequency choke, which
offers a high impedance to both high- and low-frequency
alternating currents but allows direct current to pass
freely, according to Ohm's Law. The centre branch
passes the low-frequency current which is rejected by
the other two branches. C, is a condenser of high
capacity included to prevent any direct current from

- flowing.

This circuit is a simple filter arrangement capable of
separating out high-frequency, low-frequency and D.C.
components of a complex current, which is equivalent
to the sum of the three components. The modulated
wave of Fig. 1 (a) is really the product of a low-fre-
quency wave and a high-frequency wave, and therefore
the H.F. and L.F. components cannot be separated by
ordinary means.  Rectification converts this product
into the sum of the equivalent components, and thus
enables them to he separated by suitable circuits. The
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rectifier itself does not effect the actual separation of
the components.

Average Value of Current Pulsétion_s.

Inspection of curve (0) of Fig. 1 shows clearly that
there is a space between -each half-wave, each space
being equal to the width of the half-wave at the base.
Now, as mentioned above, the mean value of the cur-
rent as measured over the
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unidirectional conductivity which is a special property
of the valve. When use is made of the one-way
conductivity between the anode and cathode of the
valve the method is referred to as anode rectification
or anode bend detection. On the other hand, grid
rectification is the name applied to the method based
on the unilateral conductivity between the grid and
the cathode (or filament), and is probably the most

popular method to-day.
Anode Bend Detection.

The simpler method to

time interval represented
by one half-wave is 0.636
of the maximum height of
that wave. But over the
next time interval of equal
duration there is no cur-
rent at all, and therefore
the average value of the
current during a time in-
terval equal to one whole

cycle of the original high-
frequency wave will be just
one-half of the value as
delermined over a half-
cycle, namely, 0.318 of the
height of the high-fre-
quéncy pulsation. Thus

understand, from the

. ANODE 5 . 3
VOLTS =150 theoretical point of view,
is the one depending on
the curvature of the grid
voltage/anode current
characteristic curve of the
three-electrode valve. In

INCREASED 1 -

A ~/.CURRENT F 1g. 3 an anode character
T NORMAL istic curve is given for
—— the same valve as was

treated in an earlier instal-
ment as an amplifier. If
the normal or mean grid
potential is adjusted by
means of a polentiometer
or grid battery so that the

the mean value of the
current, taken cycle by
cycle relative to the high-
frequency variations, will
vary in accordance with
the peak values of the current pulsations, as shown in
Fig. 1 (b) by the dotted curve, which is drawn to the
same scale. The boundary curve drawn through the
peaks of the high-frequency pulses does not give the
correct value of the ‘‘rectified’’ current.

The broken-line curve of Fig. 1 (b) is the sum -of
the low-frequency and direct-current components, which
may or may not be separated from each other, as
required by the particular apparatus used in the circuit.

three-electrode valve.

Conditions for Detection.

We turn now to consider the conditions under which
a three-electrode valve can be made to act as a rectifier
or detector. It has already been explained that when
a valve is operated over the straight part of the working
characteristic curve the variations of current set up
in the anode circuit are exactly proportional to the
variations of voltage applied to the grid. Under such
conditions, when a high-frequency voltage, whether it
be  modulated or not, is applied to the grid the anode
current will vary in exact accordance-about a particular
mean value determined by the mean voltage of the
grid (grid bias); but the mean value of the plate current
1s not disturbed in any way, and so np rectification
occurs. For a valve to act as a detector a -change in
the amplitude of the high-frequsacy voltage applied to
the grid circuit must cause a change in the mean value
of the anode current.

There are two distinct methods of making.a three-
electrode valve act as a detector, rectification being
effected in both cases by virtue of the GLone-way  or

B 25

Fig. 3.—Diagram showing the rectifying properties of a

When working on the lower bend of

an anode characteristic curve, an alternating voltage causes
a change in the D.C. component of the plate current.

corresponding point on the
curve occurs just at the
centre of the lower bend,
as indicated by A in Fig.
3, then any change in
grid potential towards a more positive value will cause
a moderately large increase of anode current; but an
équal change of grid potential in the negative will
only result in a comparatively small decrease of plate
current. Suppose, for instance, that the mean grid
potential is set to — 4.5 volts-so that the normal anode
current is. about 0.9 milliampere. Imagine now that
an alternating voltage whose amplitude is 2.5 volts
is superimposed cn the normal grid-bias voltage, so
that the actual grid potential fluctuates between -2
volts and —#7 volts, as shown in the bottom left-hand
portion of Fig. 3.

At an instant when the actual grid potential *becomes
—2 volts the anode current has an increased value of
5 milliamps., as indicated by point B on the curve.
On the other hand, when the grid voltage reaches the
maximum negative value of —# volts there is no anode
current at all.

If the curve giving the relationship between grid
voltage and time is drawn in the position shown in
the left-hand bottom corner of the diagram the curve
showing how the plate current varies with time can
be deduced in the manner indicated in Fig. 3, the last
named curve being given in the top right-hand corner.
The assumption is made here that there is no resistance
or impedance in the anode circuit of the valve, so
that the anode potential does not vary.

When no alternating voltage is applied to the grid
the plate current has a steady value of about o.9
milliampere, but swhen an applied alternating voltage
causes lhe grid potential to ‘“swing "’ between —2 volts
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and —7 volts (in which case the ‘‘ grid swing’’ is said
to be 5 volts) the plate current fluctuates between zero

and 5 milliamps., and the mean or average value of the,

anode current will now be something like 2 milliamps.
Thus when an alternating voltage is applied to the
grid of a valve operating on the lower bend of an
anode characteristic curve the mean value of the anode
current is increased, and under these conditions the
valve will act as a detector.

Modulated Waves.

Any change in the amplitude of the alternating
voltage applied to the grid will cause a corresponding
change in the mean value of the anode current. Conse-
quently if thé alternating voltage applied to the grid

is in the nature of a high-frequency voltage whose

amplitude is modulated at a low or audible frequency
the mean value of the plate currént (as measured over
one cycle of the H.F. wave) will have a frequency of
variation equal to that of the low-frequency modulation
of the original wave.
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Possibility of Distortion.

In order to obtain a true reproduction of the original
low-frequency wave it is necessary that the change of
anode current should be exactly proportional to the
change in amplitude of the high-frequency voltage
applied to the grid. This ideal condition can only be
secured provided the portion of the anode-current curve
falling within the limits of the modulation is a straight
line. For instance, in Fig. 4 the modulation causes
the. amplitude to vary between the limiting points B
and C on the curve, and obviously true proportionality
can only be obtdined if the portion BC of the curve 1§
perfectly straight. If BC is curved, distortion of the
low-frequency wave shape will result.

The curvature becomes of less importance in ‘this
respect as the percentage modulation is reduced: that
is, when the points B and C become closer togetheér.
The greater the depth of modulation the longer will be
the portion of the curve between B and C, and there-
fore with high percentage modulation the distorting
effect will become more pronounced. At a later stage

the degree of distortion ob-

The diagram of Fig. 4 is
constructed on the .same
lines as that of Fig. 3, but
in the latter case the high-
frequency voltage applied
to the grid is modulated to
a depth of 40 per cent.:
that is to ‘say, the ampli-
tude varies above and
below the mean value of

tained with anode bend
rectification will be com-
pared with that produced
by other methods.

It must be realised that
throughout the {foregoing
explanation the anode volt-
age of the valve was as-
sumed .to be maintained
constant, no 1impedance
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2.5 volts by one volt. The
resulting - plate current

fluctuates in the manner
shown by the top right-
hand portion of the dia-
gram, the peak values
themselves fluctuating be-

being connected in the
anode circuit. But under
such conditions it would
be impossible to obtain any
voltage output from the
valve. It is the low-fre-
quency voltage variation
set up across a resistance or

~ TIME

tween 3 milliamps and 7.5
milliamps.

The mean value of the
anode current taken over
one period of the high-
frequency wave is roughly proportional to the peak
value of the anode current occurring during that period.
Thus the low-frequency component (together with the
D.C. component) of the anode current will follow the
same law as the broken-line curve passing through the
peak values of the fluctuating anode current, but, as
explained in the first part of this section, its actual
height above the zero line will be only about one-third
of the height of the boundary curve shown.

Fig. 4.—Diagram showing how the anode current varies when

a modulated H.F. voltage is applied to the grid of a valve

biased to operate on the lower bend of its anode charac-
teristic curve.

impedance in the anode
circuit that is required,
whilst at the same time
high  frequency voltage
variations at the anode must be suppressed or the condi-
tions which we have seen to be necessary for rectification
will be badly upset. The arrangement of the anode
circuit is therefore of the greatest importance, and will
form the subject of a separate section after the principle
of grid rectification has been considered. In the next
instalment consideration will be given to the function of
the grid leak and condenser in leaky grid detection.
(To be continued.)

Ferranti, Ltd., Hollinwood, Lancashire. -
—Constructor’s broadsheets for build-
ing Ferranti H.T. supply units types
1..2, 7 and 8. Type No. 2 embodies a
valve rectifier, while types 1, 7. and 8
include the Westinghouse rectifiers.

cococC

The General Electric Co., Ltd., Mag-

Descriptive folder

Catalogues Received.

Osram photo-cells, type C.M.
material on- the cathode consists of a
- 'thin layer of cesium carried on a suit-
net House, Kingsway, London, W.C.2.—  ably pregga),:sd silver conductor.

: L

Monel-Weir, Ltd., Cathcart, Glasgow.
—TIllustrated booklet: showing the appli-
cations of Monel Metal and Malleable
Nickel .in industries where acid-resisting
and non-corrosive metals are essential.
Its particular interest to the wireless
engineer lies in its suitability as a lining
for accumulator compartments.

with the
The active

dealing
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The Editor does not hold himself responsible for the opinions of his correspondents.
Correspondence should be addressed to the Editor, *“The Wireless World,”” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address.

DUPLICATE 5XX,

Sir,—T should like to support the proposition which has been
put forward in recent issues of 7'he Waireless World that 5XX
should he duplicated. The question of available wavelength
must, of course, be considered, but if such wavelength could be
found vacant, there is nothing which would give greater satis-
faction to a vast body of listeners who live in coastal districts
and on the outskirts of the British Isles than that another long-
wave station with a power at least equal to that of 5XX
should come into being.

I often wonder if the B.B.C. officials are really conversant with
the conditions of reception in the coastal districts which are
out of range of stations other than 5XX.

While, with a good set, both London and Midland Regional sta-
tions can be received during daylight and after dark, yet they are
subject to such violent and continuous interference as to make
them quite useless for entertainment purposes. After dark the
further trouble of continuous fading comes into action, making
hoth these stations even more useless than in daylight. 5XX
is the only station that can be received so as to be of entertain-
ment value, and we are therefore entirely bound down to one
programme, except for certain foreign transmissions, and at
present without any hope whatever of a better state of affairs
materialising for some years to come. Even if a southern
regional station were erected, it is doubtful if it would be of
service unless the wavelength were cliosen so as to be free from
spark and other interference.

I sincerely hope that T'he Wireless World will do all in its
power to urge the authorities to seriously consider this question
of providing one more long-wave station before it is too late.
In my opinion, a lot of the expense and difficulty of erecting
dual regional transmitters could be avoided by improving both
the power and quality of the present 5XX and the erection of the
one more long-wave station proposed. GRAHAM HUNT,

Torquay.

TELEVISION.

Sir,—I ‘wish to call your attention to a flagrant error appear-
ing on page 39 of your July 9th issue. The Alexanderson
system has never employed a multi-electrode neon tube. The
Bell Laboratories employed such a system in their 1927 demon-
stration, but have since discarded this method of producing a
large image. Alexanderson uses a Kerr cell in conjunction with
a high-intensity arc and a Jenkins lens disc. Surely the recent
publicity regarding the Schenectady demonstration was suffi-
ciently widespread and detailed encugh to remove any doubt
as to the apparatus employed.

With regard to the Baird apparatus described in the article
under discussion, I believe that such a system comes under
the head of ‘‘substitution of persistence of light for persistence
of vision.”” T saw such a commutator and grid demonstrated
in Mr. Jenkins’ own lakoratory in Washington some two years
ago, and understand that his patent applications have met with
interference from applications of Dr. Ives, of the Bell Labora-
tories. Unless I am in error Mr. R. T. Beatty holds British
patents on a system not entirely dissimilar.

I would like at this time to protest against the minimising
of American achievements in the field of television by certain
British publications. Although I have at times’ atiempted to
retaliate by criticism of the Baird Company, my editors have
always deleted the objectionable and uncalled-for’ comments.

In particular I wish to protest against Mr. Moseley’s refer-
ence to the ¢ ABC of Television,”” by Yates, as being ‘ patently
American.”” I hold no brief for Mr. Yates or for his com-
petence in the field of television. Moseley’s own book is too
patently ““Baird * to allow for any slurs on his part. If it
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be purely a matter of temperament, I feel that DMoseley has
received too generous a support on this side of the water to
allow for his acting as a prima donna.

Mr. Baird has done altogether too much good for television
to allow his work to be torn asunder by such petty jealousies
as are exhibited from time to time by his satellites. Unless
1 am in great error nothing has ever been said on this side of
the water to injure the Baird interests. From time to time I
am inclined to think that they receive quite unwarranted credit.
For example—a recent despatch concerns itself with the fact that
Baird televises the face of a clock as a time signal. For over
a year the Jenkins station in Jersey City has done the same by
special arrangement with a manufacturer of synchronous time-
pieces. Adding the feature of commerce to the fact.

Trusting that 1 have not infringed upon your rights by so
long-winded a note, I will clese before 1 make any ‘ further
ass of myself.” C. II. W. NASON.

New York City.

FROM D.C. TO A.C.

Sir,—I was very interested to read you leading article in your
issue dated July 16th regarding the change over .from D.C. to
A.C. throughout the country.

The fact that an A.C. mains receiver can be satisfactorily
operated from D.C. mains or private D.C. plant may not be
generally realised. Prospective purchasers of mains-driven
receivers who now have D.C. available should not hesitate in
purchasing an A.C. mains set.

Such a receiver can, by means of a small rotary transformer,
be operated from their existing D.C. supply.

There are a number of excellent machines for this purpose

on the market, some of which are regularly advertised in your
columns. R. H. WOODALL.

BROADCAST PROPAGANDA.

Sir,—I think one paragraph of Mr. Bertram Munn’s letter
in your issue of July. 30th should not be allowed to pass un-
answered. I allude to the one in which he says that we listen-in
because we’ve nothing else to do at the moment, and do not
anticipate an evening’s radio enjoyment in the same way as
we do an evening at the theatre or the pictures.

Mr. Munn writes from Twickenham, and this explains much.
He has numerous theatres with the best companies, and a great
variety of cinemas a ’'bus ride away. He need not listen ts
concerts on the wireless, Lhe can go to the concert halls them-
selves. He is very lucky. ]

He does not probably realise the position of inhabitants of
small provincial towns in the matter of entertainment. The
programmnes on the wireless are generally far better than the
fare provided in the local places of amusement, and people really
do stop at home and listen-in rather than go to a show which
always falls far short of London standards. Orchestral concerts
and good singing are impossible to hear locally.

Moreover, we in these parts are not so well catered for in
the way of wireless programmes as Mr. Munn is. Both Brook-
mans Park transmissions are unreliable, especially after dark,
when they are badly interfered with by foreign stations, and
subjected to fading, and our programmes are usually obtained
through 5GB or 5XX. I expect Mr. Munn seceives all four
stations satisfactorily.

I cannot see why a programme is more acceptable when it
is interspersed with advertising matter, but I think if T lived
at Twickenham I should not, perhaps, be quite so keen on
listening to the wireless. GEORGE CRAYTON.

Salisbury. 1
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“The Wireless World” Supplies a Free Service of Technical Information.

The Service is subjecl lo the rules of the' Departmeni, which are'prinled below; these musl

be strictly enforced, in the interest of readers.themselves.

Discouraging |

After reading your suggestions regarding
*“ The Periodical Overhaul” in your
issue of August 6th, I decided that
my original ** Bveryman Four ' was
overdue for attention of that kind, I
cleaned 1t thoroughly and attended to
all the connections, etc., working in
the manner sSuggested, with the un-
fortunate result that, although the set
worked gquite well before, it now
““ motor-boats *’ violently unless anode
voltage 1s reduced to an'extremely low
value. Will you suggest what I may
have done to bring about this state
of affairs? C. T. F.

We are sorry to hear that our sugges-
tions have led you into trouble, but we
think that the matter can be simply ex-
plained, and that your overhaul has really
been successful enqugh, as it has probably
brought to light an unsuspected weakness
dn the receiver.

The ‘‘motor-boating >’ of which you
complain is certainly due to a high in-
ternal resistance in the H:T. battery ; the
fact that this resistance did not produce
low-frequency oscillation before the set
was overhauled may be explained by the
fact that there was some high-resistance
connection or leakage that reduced mag-
nification sufficiently to prevent it; this
fault has now been rectified.

We are afraid that it will be necessary
either to obtain a new H.T. battery or
to fit decoupling resistances in the arode
circuits of the detector and first-stage L. 1
amplifier. As a palliative, you could try
the effect of reversing the primary wind-
ing of the L.F. transformer.

cCcoC

Power Pentode Output.

Wil you please tell me if an indirectly
heated pentode (Mazda ACQ/[Pen)
could be used in the ** Power Pentode
Two,” and, if so, what adlterations
would be necessary in the receiver?
My set is to be built exactly to the
published specification, but 1s to. be
Jed from an existing eliminator of a
design similar to that described.

W.J D.
An indirectly heated pentode is highly
suitable for use in this receiver; its con-
nections are shown in Fig. 1, from which
you will see that no important circuit
alterations are necessary.
It will be essential to reduce the value
of the grid bias resistance R, to.some 350

interes! is deall with below.

or 400 ohms, as shown. We are not quite
clear as to whether your eliminator 1s to
be arranged to deliver exactly the voltage
specified in the constructional article, but
in any case a priming grid resistance (R,)
of from 10,000. ohms, as shown, to 15,000
ohms is likely to be correct.

DE

)

Fig. 1.—The ¢ Power Pentode Two'’

with an indirectly heated pentode in

place of the original directly heated out-
put valve.

Capacity of Variable Condensers.

I intend to buy some mnew variable con-
densers, and should be glad to have
your opinion as to what is the best
all-round  maximum value—mainly
for use in the construction of expert-
mental receivers. I uotice that capa-
cities of from 0.0003 to 0.0005 mfd.
are specified 1n various construc-
tional articles in your journd.

M. K. R.

Tlie most generally useful condenser is
probably ‘of 0.00035 mfd., as, with a pro-
perly chosen value of inductance, and
allowing for stray capacities of reasonable
values, it allows the mnormal broadcast
waveband to be covered comfortably with
fair spacing between the settings corre-
sponding to various stations.

Larger gondensers ‘of 0.0005 mfd. have

[ XY 4

A selection of queries of general

the advantage that they can be used with
any value of inductance likely to be speci-
fied; they are perhaps a rather safer
choice, but are sometimes a little more
difficult to operate, due to overcrowding

of the scale.
00O

Eliminator Wattage.

My eliminator gives a rated output of 20
milliamperes at 125 volts; do you con-
sider that this will be sufficient for
feeding a set capable of operating
satisfactorily with a moving-coil loud
speaker? M. M. P.

This is not an easy question to answer

definitely, because some moving-coil loud
speakers are quite as sensitive as, say,
those of the cone type driven by a bal-
anced armature unit. But it mayv be
stated that an eliminator output of 2.5
watts—that of your own instrument—
would generally be considered as heing on
the low side, even for the output valve
only of a set working with this type of
loud speaker; of course, the current re-
quirements of the other valves in your
set must be deducted from the maximum
output before that available for the power
stage can be determined. In any case,
we do not think that your eliminator de-
livers a sufficient wattage.

RULES.

Thé free service of THE WIRELESS
WORLD Technical Information Depart-
ment is only available to registered readers
and subscribers. A registration form can be
obtained on application to the publishers.

(1.) Every communiecation to the Informa-
tion Department must bear the reader’s
registration number,

(2.) Only one question (which mus! deal with
a single specific point) can be answered, ' Letiers
must be_concisely worded and headed ¢ Infor-
mation Department.”

(3.) Queries must be wriflen on one side of
the paper afid diagrams drawn on a separate
sheet. A self-addressed stamped envelope must
be enclosed for postal reply.

( Designs or circuil diagrams for complele
recetvers or eltminators cannol ordinarily be
given : under present-day conditions justice can-
not be done to questions of this kind in the course
of a letter.

(5.) Practical wiring plans cannol be supplied
or considered.

(6.) Designs for componenis such as L.F.
chokes, power lransformers, complex coil assem-
blies, elc., cannot be supplied.

{1.y Queries arising from the construclion or
operalion of receivers must be confined lo con-
structional sets described in *° The Wireless
World * ; lo standard manufactured receivers ;
or lo ““ Kit ” sets that have been reviewed used
1'nlt]leir original form and no! embodying modifi-
calions,
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LTHOUGH the Full
O’Power Battery has been
on the market only a very

short time it has already made
a name for itself by sheer
merit. Further developments
are pending.

Size No. V4.

Dimensions Overall:
11 x 3:% x 7% inches high.

Plug Sockets at 0, 15, 30,
45, 60 volts

LONGER
SERVICE

LARGER
OUTPUT

HEMARKABLE
SHELF LIFE

COSTS NO
MORE

SIEMENS BROTHERS & CO., LTD., WOOLWICH, SE.18.  Telephone: Waolwich 116].
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B29 Advertisements for *° The Wiveless World °** are onlv accepted from firms we believe to be thoroughly reliable.



10 ADVERTISEMENTS.

THE WIRELESS WORLD

AUGUST 27TH, 1930.

MISCELLANEQUS ADVERTISEMENTS.

NOTICES.

THE CHARGE FOR ADVERTISEMENTS im these
columns is @

12 words or legs, 2/- and 2d. for every
additional word.

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

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

ADVERTISEMENTS for these columns are accepted ny

to FIRST POST on THURSDAY MORNING (previous
to date of issue) at the Head Offices of ‘‘ The Wireless
World,” Dorset House, Tudor Street, London, E.C.4, or
on WEDNESDAY MORNING at the Branch Offices,
19, Hertford Street, Coventry ;. Guildhall Buildings,
Navigation Street, Birmingbam ; 260, Deansgate, Man-~
chester ; 101, St. Vincent 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. Al
advertisements in this section must be strictly prepaid.

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

Postal Orders and Cheques sent in payment for adver-
tisements should be made ——o—@57" payable to ILIFFE
& SONS Ltd., and crossed = —~——— Notes being
untraceable if lost in transit should not be sent as
remittances.

All letters relaling to advertisements should guote 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’
srrors, although every care is taken to avoid mistakes,

NUMBERED ADDRESSES.

For the convenience of private advertisers, letters may be
addressed to numbers at * The Wireless World * Oitice.
When this is desired, the sum of 6d. to defray the cost of
registration and to cover postage on replies must be added
to the advertisement charge, which must include’ the
words Box coo, cfo '*-The Wireless World.” Only the
number will appear in the advertisement. All replies
should be addressed No. 000, cfo ‘* The Wireless Werld,”
Dorset House, Tudor Street, London, E.C.4. Readers who
reply to Box No. advertisements are warned against sending
remitiance through the post except in registered envelopes ;
1 all such cascs the use of the Deposit System is recommended,
and the envelope should be clearly sarked

Departmnent.”
D@ DEPOSIT SYSTEM.

Readers who hesitate to send money to unknown persons
may deal in perfect safety by availing themselves of our
Deposit Svstem, If the money be deposited with * The
Wireless World,” both parties are advised of its receipt.

The time allowed for decision is_three days, counting
from receipt of goods, after which period, if buyer
decides not to retain goods, they must be returned to
sender, ~ If a sale is effected, buyer instructs us to remit
amount to seller, but if not, seller instructs us to return
amount to depositor. Carriage is paid by the- buyer,
but in the event of no sale, and subject to there being no
different arrangement between buyer and seller, each pays
carriage one way. The seller takes the risk of less or
damage in transit, for which we«ake no responsibility. - For
all transactions up to £10, a deposit fee of 1/- is charged ; on
transactions over £1o and under {50, the fee is'2/64 over
£50, 5/~ Al deposit matters are dealt with at Dorset
House, Tudor Street, London, E.C.4, and cheques and
money orders should be made payable to Iliffe & Sons
Limited.

SPECIAL NOTE.—Readers who reply to advertisements
and receive no answer to their enquiries are requested to
regard the silence as an indication that the goods advertised
have already been disposed of. Advertisers often receive so
many enquiries that it. is quite. impossible to reply to
each one by post.

RECEIVERS FOR SALE.
CUTT SESSIONS and Co., Great Britain’s' Radio

Doctors.—Read  advertisement under  Miscel-
laneous. [0264

HIRE a McMichael Portable Set, by day or week,
from Alexander Black, Wireless Doctor and Con-
sultdnt, 55, Ebury St., S.W.1. Sloane 1655, 10328

TRAIGHT Tive Portable, makers’ 12 months' guar-
antee; 8 guineas, complete.—Mosby, 507, Londonr
Rd., Sheffield. [1169

IILIPS Model 2511, all mains, brand new, with
moving coil speaker, list price £50, 215-230v.
A.C., owner moving to country with 32v D.C. set,
boug'ht middle June, guarantee not even taken out;
price for quick sale, £29, no offers.—G. Colley, Hilline-
don, Hellesdon Rd., Norwich. [1254

Mention of “* The Wireless World,” when writing to adverlisers, will ensure prompt atlention.

 Deposit |
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WITHOUT FEAR—

Send your material for credit—
where radio part exchange began.
A service ruled only By economics,
above bargaining or petty gain.

Particulars from the Secretary,

HONOR OMNIA. APPLEBY’S,
: s O Chapel St., Marylebone, London
SUPER

INOORPORATING WESTINGHOUSE

REOTIFIER.

MAKE YOUR PRESENT
SET “ ALL ELECTRIC.”’ No

more.batteries . .no trouble..
no attention. Everlasting...
cheaper than the continual

cost of dry batteries.
TANNOY Mains Units are
available for H.T. or L.T. or
combined units suitable for
practically any set including
portables. Switch on...
that's all.

make your

_RADIO

ALL ELECTRIC’

Tannoy Products, 1-7, Dalton Street, S.E.27.

EVERY SCREENED-GRID

v S ST

VALVE WANTS IT

Patent’

Write for Belling-Les Handbook,

* Radio Connections.”
Just unscrew ordinary mefa] terminal and plag.on
the Belling-Lee: Safety’ Anode Connector. A neat
spring makes quick, efficient contaet, and the
whole, socket i3 completely insulated. Even if it
flicks round and touches metal screens, wiring,

- etc.,. it can’t *“ blow** the valves.

BELLING-LEE
FOR EVERY RADIO CONNECTION l

Advertisement of Belling & Lee, Lid.,
Queensuiay Wks., Ponders End, Mdz.

EVERY
~ FRIDAY,
FOURPENCE

Receivers for Sale.—Contd.

1 PPLEBY’S.
A

1919-1931?

EASON 1930-31.—A comprehensive catalogue of new
b} season’s radio” apparatus of convenient size fo
the pocket will shortly be issued; price 9d., post free;
as this catalogue will be a pocket guide to modern
radio material, it will be in wide demand; thosc de
siring to secure-a copy, would greatly assist us Dby
kindly making application now, enclosing 9d. in stamps;
a_copy will then be forwarded as soon as issued, about
the time of the exhibition; the 9d. may be deducted
ifrom any following order before the end of 1930, in
excess of £1.

PLEASE Apply Early! Please send in vour tadio

material for part exchange credit early—and avoid
the rush; it will be a great season; good' sets, good
components, and ifine workmanship.

PPLERY’S, where radio part exchange began.—

Chapel St., St. Marylebone, London.. Tel.: Tad-
dington 8828 (3 lines). [0340
SEVERAL Wireless Sets, amplifiers, and parts; cheap

for quick sale, cash wanted.—Hammond, Yews,
Oldcotes, Worksop. [1266
BERCLIF‘ D.C.2 All Mains Receiver, 200 to 250

volts D.C.; price £14/10; with valves and vroyal-
ties, suitable for M.C. speaker; particulars free; trade
inguiries specially invited.—Simmonds Bros., 38,
Rabone Lane, Smethwick. [8734

ARCONI Model 47 d-valve All Electric Receiver,

.200-250 A.C., in use 2 months and in perfect
condition; £17/10.—Box 7237, c¢/o The Wireless
World. [1286

5-VALVE Cosmos Wireless Set, with loud-speaker;
cost £35, will sell £6, no offer.—Welsiord, Oban,
Boxgrove Av., Guildford. [1275

KILO-MAG Four, slightly used for demonstration,
with valves; £14/10.—Stott, la, Duke St.,, Roch-
dale. 2 [1285

ACCUMULATOR HIRE.

DON'T Buy Dry Batteries, join our service: w keep
you continuously supplied with fully charged
C.A.V. high tension accumulators by regular excnanges,
anywhere within 12 miles of Charing Cross, ior less
than the cost of unreliable dry batteries; nothing to
buy—no deposit, payment on each delivery or by

| quarterly subscription; if your dry batteries have been

in use for one month or more, we definitely guarantes
that accumulators will give better and more selective
reception; we also give the same service with low
tension accumulators or maintain your own, at equa ly
advantageous terms, from the smallest portable size
upwards; over 10,000 satisfied users.—Write_or ’phone
now to London’s largest, most efficient and complete
wireless accumulator service, for their interesting folder
B2, post free.—Radio Service (London), Ltd., 105, Tor.
riano Av., Camden Rd.,, N.W.5. 'Phone: North 0623
(3 lines)., [8751

BATTERIES.

INCS.—Best quality (wired), No. 1, 8d. per doz.;
No. 2, 9d. per doz.; order valued 5/- carriage
paid, otherwise 6d. for_ postage.—British Battery Co.,
Clarendon Rd., Watiord, Herts. [0258

CHARGERS AND ELIMINATORS.

TANTALUM and Liomium for A.C. Rectifiers, blue
prints for inexpensive H.T. and L.T. chargers.—
Blackwells Metallurgical Works, Ltd., Garston, Liver-
pool. {1209

HILIPS Type 3002 FL.T. Eliminator, 240 volts, as
new; £3.—S$:M., 213, Willesden Lane, N.W[.G.
w 1267

ZAMPA New and Improved II.T. Eliminator Kits.—
Assembled rectifying unit (incorporating mains
transformer, fuse, Westinghouse metal rectifier), also
necessary condensers, heavy duty choke, etc., ready
mounted on -baseboard; output 120 volts at 20 m.a,,
complete with 60-volt tapping, 49/6; 150 volts at
25 m.a., 59/6; 200 volts at 28 m.a., 69/6; 7 days
approval against cash; other Zampa kits and trans-
formers on request; let us quofe to your own specifica-
tipn.—Mic Wireless Co.,. Market St., Wellingborough.
[1271

ADIELLE D:C.100° (200-250 D.C.k output 200
vol€s 100 m.a., a variable tappings; cost
£9/10, sell £3; brand new; sent 'c.e.d.—Priestfey, 8,
Grosvenor Gardens, Muswell Hill, N.10. [1272

AINS Transiormer, B./.T.H., as new, cost £4/10,
L¥L Primary 110, 200, 230 volts, secondary 3704370,
rectifier 7.5 3 amp. L.T., 6 volt, £2; pair matched
P625s, 17/6; Woodroffe pick-up. £1; other surplus.
—Write J. Hardy, Cleveleys Hydro, Blackpool. [1260

LL the ‘ Wireless World " Set Transformers and
Chokes Made to Order; special windings or non-
standard outputs quoted for per return; write us now
for catalogue and lists of well made eliminators de
signed to give trouble-iree service and generous output;
they are reasonable in price. too; we specialise in

mains apparatus and can supply any output “}1 to 1
kilowatt; special keer prices for quantities.—Ellison
Manig. Co., Lta., Dragon Works, Harrogate. [1244

B3C
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Chargers and Eliminators.—Contd.

LIMINATOR Kit Ready for Wiring.—The Westing-

house 20 milliamp, 120 volt model kit consists ol

transformer, choke, Westinghouse rectifier, 8 m?d.’s of
condensers, 2 resistances for S, G. and detector.

SUPPLIED. screwed to baseboard. and safety plugs
and sockets mounted.

RACKLE-ENAMELLED Metal Case
Ready to Screw to Baseboard.
NLY Requires Wiring to Drawing Supplied, and
can be used within 15 minutes.
TUARANTEED for 12 Months, and sent on 7 days’
approval against cash; no risk whatever; the
[e)osl(:age is paid, and the whole outfit ready to wire is

is Suppiied

ELIMINATOR Kits, transiormer, choke, condensers,
valve, valve holder, resistance, terminals; 36/-,
post iree.

100 Metal Cases, suitable eliminators, blue crackle
enamel, size 9l 7x5%in., 4/-, post free.—Fel-
Ectric Radio, Garden St., Sheffield. [9963

PHILlPso'N's Safety H.T. Supply Units are Famous
for Reliability and Silent Working.

OUR New Pricess Again Make Them Famous for
Value; for D.C. mains model D.C.4 gives 120v. at
15 m.a., 27/6; D.C.5, 150v. at 25 m.a., 1 fixed, 2 var,
tappings, 35/-; for A.C. maing model A.C.7, 120v. at
20m.a., £3; A.C.5 150v. at 30m.a., 1 fixed, 2 var.
tappings, £3/17/6; A.C.6, for 25 cycle mains, £5.

PHILIPSON'S Safety H.T. Suppiy Units ars Guaran-

teed for 12 months; write for our booklet, ** Radio
Power.""

HILIPSON and Co., Ltd., Radio Engineers, Astley
Bridge, Bolton. 'Phone: 2038. 'Grams: Salety,
Bolton. Est. over 50 7ears. {0318

CHESTER BROS.—All types of mains transiormers
and chokes to any specification.—Chester Bros.,
495, Cambridge Rd., London, E.2.

CHESTER BROS.—Type V.3 220+220v.,, 35m.a,, 5v.
1.6a., C.T., 4v. da. C.T., 27/6.

HESTER BROS.—Type W.10, for H.T., 3 or 4, out-
put 135v. 50 m.a. and 4v. 4a., C.T.; 23/6.

HESTER BROS.—Smoothing chokes, constant in-
ductance, type C.B.2, 45 henrys, 25 m.a.; 15/-.

OHESTER BROS.—Write for lists of standard models.
Please note change of address. (9798

SA\'AGE'S Specialise in Wireless Power from the
Mains; reliable apparatus at reasonable prices.

AVAGE'S Transiormer Laminations and Bakelite
D Bobbins; intending home constructors should write
for list.

AVAGE'S Reliable Smoothing Condensers, 1,500
volts D.C. test, 1 mid. 2/-, 2 mid. 3/-, 4 mid. 5/3;
500 volts D.C. test, 1 mid. 1/6, 2 mid. 2/3, 4 mid. 3/9.

AVAGE'S Power Chokes for the Power Pentode Two,
smoothing L.C.36G, 18/-; output L.C.36P.G.,
19/6; muny other types available, write for list.

(QIAVAGE'S Mains Transformer for Westinghouse
b H.T.4 Unit, with additional winding, 4 volts,
centre tapped, 3 amps., 23/-; transiormers for other
Westinghouse units available.

AVAGE'S New Foreign Listeners’ Four. Equipment.
—Transformer, N.F.L4, 33/-;
C32G, 20/-; output choke, C32/0, 20/-.

S.\.VAGE'S Mains Transformer, B.T.4, 500-0-500 volts

120 m.amps., 7% volts 3 amps.,, 6 volts 3 amps.,
4 volts 2 amps., 4 volts 1 amp., 4 volts 1 amp., all
centre tapped, specially developed to facilitate auto-
matic bias in all stages; 57/6.

AVAGE’'S Mains Transformer, V.T.37, 250-0-250
volts 60 m.amps, 4 volts 1 amp., 4 volts 1 amp.,
4 volts 1 amp., 4 volts 2 amps., all centre tapped, a
useful instrument for modern receivers with automatic
bias in every stage; 35/-.
SAVAGE'S Mains Transformers and Power Chokes
J are carefully constructed from first class materials
with an exceplionally generons margin of safety; they
are fully guaranteed and may be purchased with con-
fidence.
AVAGE'S, 146, Bishopsgate, E.C.2.
'Phone : Bishopsgate 6998. [1283

KCO A.C. Eliminator, 2A10, used half-hour, per-
[1282

London,

fect; £2/12.—Selby, 22, Ely Place, E.C.1.

LOUD-SPEAKERS.

AKER’S SELHURST RADIO 36-page Booklet,
“Sound Advice is Yours for the Asking"; write

now for new edition; see displayed advertisemert ~»
page 15. [0231
ELESTION C12 (mahogany), perfect (used only

with filter}, £4, or npearest; Lewcos binocular
transformer, B.S.S. and B.R.T., high and low, £1, or

nearest.—Cluéas, 112, Nightingale ILane, Balham,
S.w.12. [1250
AMP_LION Lion Chassis, £6 model, perfect condi-
tion; 57/6.—Lebbon, Kepstern, Heath Grove,
Harrogate. [1247
B3I

smoothing choke, |

What do you look for

in a Wireless Set ?

Performance ? Appearance? Low
Running Costs ?

On each of these- points, the
Lotus 3-valve S.G.P. All Electric
Receiver scores full marks. Un-
equalled for width of range, giving
perfect trouble - frece reception
under all conditions — ample
volume, highly developed sensi-
tivity and selectivity (enabling
unwanted stations to be cut out
with ease) and crystal clarity of
tone.

In appearance, an elegant piece
of furniture of which you can be
proud—not merely a cabinet.

Running costs practically nil. No
batteries needed—all power being
taken direct from the electric light
mains.

Price, f2T cash, or 12 monthly
payments of £I:19:9.

Ask your degler for a free demon-
stration and full details of this
remarkable set.

TOIUS

ALL ELECTRIC
RECEIVER

Garnett, Whiteley & Co., Ltd.
(Dept. W, W.10)
Lotus Works, Mill Lang, Liverpool.

l Causton

Loud-Speakers.—Contd.
POCH Moving Coil Speakers are Masterpieces, de-
signed and produced by master engineers.
'POCI_{ Moving Coil. Speakers are the Standard by
which other Speakers are ‘Compared.
POCH Moving Coil Speakers are in Use in Many
Editorial Offices.
EPOCII Moving Coil Speakers arve in- Use in Several
Famous Laboratories.
EPOCH Moving Coil Speakers are in Use in Many
Broadcasting Stations.
EPOCI{ Moving Coil Speakers are in Use by Most
Prominent Musicians.
EPOCH Moving Coil Speakers Bring Unbounded Joy
to Thousands upon Thousands of Homes.
POCH Moving Coil Speakers, the only speakers
that give clear, uncoloured reproduction.
POCH Moving Coil Speakers do Render ,Speech
Perfectly and Music Correctly.
EPOCH Moving Coil Speakers Provide the Perfect
Illusion or the Artist's Presence.
EPOCII Moving Coil Speakers Represent the Ifinest
Intrinsic Value Ever Offered.
EPOCH Moving Coil Speakers are Guaranteed [or
a Year, but last for ever.
EPOCII Moving Cool Speakers Bring the Grand
Concert out of the Most Modest Set.
a hundred moving coil

I POCH.—You can hear i
is different.

speakers, but Epoch
{ POCH.—If you own the best set, only by Epoch
can you confirm it.
R POCH.—Away with the tin can_and cracked banjo
reproduction, and install an Epoch.
EPOCH.—Away with the drumminess, droniness, and
huskiness ol the average moving coil speakers.
El’OCH.—The clearest, sharpest, cleanest, reproduc-
tion—a marvel of accuracy and heauty.
EPOCH Moving Coil Speaker Models from £2/10
to £30.

EPOCH Moving Coil Speakers—Models for
requirement and taste.

every
POCH Permanent Magnet Moving Coil Speakers.
E _Nine models from #3/15.

POCH Permanent Magnet Moving Coil Speakers
E Require no Mains or Batteries.

POCII Permanent Magnet Speakers are more
Sensitive than most Kncrgised Moving Coil
Speakers.

on the Market.

POCH Super Cinema Speaker has Created the
Biggest Sensation for Many Years.

‘EPOCH Energised Models are the Finest ever put

l POCH Super Cinema Model is many times as
| E Sensitive as the so-called Supers.
POCIL Super Cinema Speakers give Enormous

Volume irom a 1l-watt Amplifier.

EI’OCH Super Cinema Speakers are used on many
100-watt Amplifiers and never * rattle.”

POCH Super Cinema Model is Standard on several

Talkie Equipments.

EPOCH Super Cirema Model is already in use ia
over 200 Cinemas.

EPOCH Super Cinema are the only Moving Coil
Speakers used in Large Theatres, unaided.

EPOCH Super Cinema Speakers provide alone the
Upper as well as the Lower Register.
Rn POCH.—Other Moving Coil Speakers require the
help of exponential horns to provide depth.
| EPOCH.—A list of many prominent .cinemas using
| the Speakers supplied on request.
|EI’OCH. Speakers are not Made of Tin or Alu-

minium Stampings, but are sound, solid, engin-
eering jobs.

EPOCH Heartily Invite Comparison, on all counts,
with any make, regardless ol price or claims.
EPOCH.—Don't accept rour quality claims without
verification, but don't accept any other maker's
either.
El’OCIL—Order one on 7 days' approval, and test
with a switch-over; the &nly real test.
El’OCH Moving Coil Speakers may be heard in our
Demonstration Room Daily.
POCIHL.—Our demonstration room is in the heart
of London.
POCH.—Its accessibility has been studied for the
convenience of callers.

EPOCH.—M you cannot call, write for booklet W.8.3.
and approval terms.

POCH .RADIO MANUFACTURING Co., Ltd.
Farringdon Av. (near Ludsate and Holborn Cir-
cuses). ‘'T’hone: Central 1971. [8983

Advertisements for *“ The Wireless World ** are only accepted from firms we believe to be thoroughly reliable.
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Silent

power |
28

requéﬁedﬁi

“by your set

-Power that will not suddenly
crackle or buzzlike an old-fashioned
high-tension"battery, power that
only an eliminator -can give, and
even then only if the eliminator
contains the best components. A
really good* transformer and a
Metal Rectifier can supply silent
power.

Be sure to include a

POWER TRANSFORMER

In your eliminator, This, in con-
unction with a Westinghouse Metal

Rectifier, will give-life-long service.

F. C. HEAYBERD & CO., oy
10, Finsbury Street, E.C.

Tel.: Clerkenwell 7216

SOMETHING ENTIRELY
NEW 1IN

SWITCHES

THE. " BUSCO ™"
SWITCH spindle
will .not turn, round;
it- has special 8pring contacts that
eliminate’all.set:noises, makes and
breaks the contact like a power
switch, and is far superior in
operation to those at present on
the market.

One hole fixing for ebonite or
metal panels, nickel-plated
phoisphor bronze contacts.

‘from your Local Dealer or

BUSBY & Co., Ltd., (Patentees),
Dept. W.W. PRICE ST., BIRMINGHAM.

AERIAL EQUIPMENT

7/22 Gopper, 50 ft. 1/5, Enamelled 1/8. 50 ft. impreg.
braided, resists smoke, 2/- 50 ft. 3/20 1/10. 50 fi.
V.L.R. 600 meg. 16 gauge, 100 yd. coils, new, 8/6. Frame
Aerials, rotary folding, 200/2,000 metres, 15/-, List 30/-.
Halcyon S.M. Dials 2/3, List 3/6.
Trans. Keys by Brown, 7/6, cost 45/-. Lightning
arrestors, -vacuum tybe, 2/6. Earth Spikes, 1/3.
Insulators; 9d. doz: Ironclad Slider Rheos., 2,300
ohms wirewound 110 m/a for direct on mains, 17/6.
Violet Ray Sets in case, 27/6,.List, 70/-,
Television Motors. D.C, or A.C., 25/-, List 40/-. Com-
bination Mains siupply adaptors B.C. with 2-pin
plug, 9d., List 1/6. = Pye Universal H.T. Eliminators
for -Portables or Sets, £3 7s. 6d.,. List £5. Pye 6-1
L.F. Transformers, 13/3, List, 22/6. “Blué Spot’* Units.
Model: 0, 10/, List 21/6. Ditto on Cast Chassis, 20/-,
List 34/-.
ELECTRADIX RADIOS, 218 Upper Thames St.,London,
! - Telephone: City 0191. E.C.4

CABINETS.

CABINETS for All Requirements.—F. W. Ramsey,
63, Shaftesbury 8t., London, N.1. Clerkenwell
7139. [9736

IGBY'S Cabinets.—Table models in solid cak and
mahogany; from 11/6 to 71/-.
IGBY'S Cabinets, fitted with Radion or Resiston
ebonite if required.
IGBY'S Cabinets..—Pedestal model, with separate
battery components; from 56/- to £12.
DIGBY’S Cabinets Made to Customers' Own Designs.

IGBY'S Cabinets.—Write for new 16-page art cata-
logue.—F. Digby, 9, The Oval, Hackney Rd., E.2.
'Phone: Bishopsgate 6458. [o128
CABINETS to Your Own Requirements; quotations
by retuarn.—Hammonds, 1, S8tratiord St., Nun-

| eaton. {1234

BURNDEPT Mahogany M.C. Pedestal Cabinet; cost
£7, as new. £4.—L. Ashley, 9, Bramshill Rd..
Harlesden, N.W.10, [1282

COILS, TRANSFORMERS. ETC.

RANSFORMERS and Chokes for Battery Elimina-
tors.—Chester Bros.,. 495, Cambridge Rd:, Lon-
don, E.2. [9706

AND-PASS Four Coils, complete, 70/-; Ideal Home
receiver coils, 43/-; superhet. adaptor coils and
base, 24/-; S.G.S5.W. Three, 4 coils, 34/-; additional
coils, 46/-.—Below.
EGIONAL One.—Coils of guaranteed accuracy;
writecior prices; Berclif- coils for all popular sets;
trade supplied.—Note new address: 38, Rabone Lane,
Smethwick, Simmonds Bros., the Original Coil People.

243
VALVES.

AMERICAN Didtron Tubes, all types; write for
prices. - Agents, Perry ‘Company, 32, Dawes Rd..
Fulhanr

DO 20, guaranieed; 12/6.-~Box 97192, c/o Th,cl
W [1249

ireless World.

MPLITIER Valve.—lf you require power you can-
not_do better than one of these (or matched in
pairs if required).
FILAMENT Volts 6, plate volls 400 (maximum),
grid bias 84 volts {approx.), impedance 800 ohms,
amplification factor 3.8, mutual conductance 4.35
m.a./volts; price £5/10; see article ‘** The Wireless
World,” 24th July, 1929, then send to North London
Valve Co., Ltad., 2215, Cazenove Rd., Stoke Newington.
London, N.16. [0341

PICTURE RECEIVER APPARATUS.

AIRD Televisor Constructional Kit, assembled in
perfect working ‘order and condition, nsed onee
for experimenting; cost £16/10, bargain £10/10.—
Box 7205, c/o The Wireless World. [12586

COMPONENTS, ETC., FOR SALE.

ELLING-LEE Panel Fiitings are designed to give
an expert finish to any home-constructed set;
catalogue post free.—Belling and Lee, Ltd.,, Queensway
Works, Ponders End, Middlesex. {co18

OMPONENTS Lent on Hire.—Details from Alex-
ander- Black, Wireless Doctor. 55, Ebury St.,
8.W.1. Sloane 1655, {0329

LE\V(‘OS 6-pin Base and Screen, unused, 5/-; 3
copper screens and bases, 3/6 cach; 4 Cosmos
R.C. units, 3/- each; 1 Met-Vi¢ck elastic aerial, unused,
5/6.—Martin Smith, The Elms, Holmwood, SurrtEy.
1261
M.C. Speakers, pick-ups, cone speakers, microphones,
transformers, ete.; send for list.—G2VM, 27a,
Bridget St., Rugby. {1264

EW Goods.—1 P.X.4, 12/-; 1t P.T.625 12/-; 2
T.C.0: electrolytic condensers, 7/6 each; Ekco
aliminator, D.C. (C.E.A.) (H.T., L.T., and G.B.}, £9/15,
sell £4/10; transformer and Westinghouse rectifier,
A4 (9 volts 2 amps.), cost £3/10, sell 30/-; Epoch
Public Address moving coil speaker (A.C.), 66P.A H,,
£8/18/6, sell £4/10; as above, 6-volt, cost £5/8/6,
sell £2/5; 25-1 transformer, 6/-—Newth, 31, George
St., Hanover Sq., London, W.1. [1269

REAL Bargain, Wates Super Slar unit, fitted to
Wates 20in. D. cone chassis, splendid tone..used
for demonstration only, 30/-; also 2 P.M.14 8.G. .valves,
8/6 each; D.E.5, 6/-; P.M.254, PM.3, PM4DX,,
Ediswan -H.F.410, Cossor L.F.410, 3/6 each; Hercules
R.0.410, Trictron $.D.4, Lewis 4V.D.E.,, 2/- each; ajl
guaranteed perfect,—Newbury, 72, Gordon™ Rd.,- Han
borne, Birmingham, [1270

ARGAIN.—P.X .4, new, 12/6; Oldham H.T. charger,
200-250v., practically unused, 40/-.—36, Owen St.,
Accrington, 4 [1273

LIVERPOOL.—£13/10 Ferranti A.C. 200-240 volts.
100 milliamps at ‘200 volts, sell’ £9710 (as -new);
parts for short wave adaptor (cheap), coils, etc., and
various components; 1 Atlas D.C:10 H.T., cost £3,
25/-; 1 Blue Spot pick-up, with céontrol, cost 42/-,
sell 27/6.—W. Ryan, 123, -Mount Pleasant, Liverpool.
¥ [1259

RGOLA 3v. A.C. Radio-gramophone, D. spring
motor, B.T.H. pick-up, douhle diaphragm, Blue
Spot speaker, exceptionally handsonre, grey oak cabinet;
£25.—Notleyy £live Rd., Esher. ’'Phone: 166. [1109

]

. ]
Make Use of

Wireless
aodize \World

DEPOSIT
DEPARTMENT

'A recent user writes:

W.W.04.

WON

Full
Deposit System are given on the first page of

‘‘ Please accept my thanks
for the services rendered in
the purchase of the eliminator
which I have decided to keep.
You can therefore forward the
money to the seller with my
thanks.

“¢1 shall always praise your
Deposit System which is the
safest way of dealing with
strangers that I know of.”’

W. H. THEWLIS,
49, Webster Street,
OLDHAM, Lancashire.

particulars of ‘“The Wireless World"”

Miscellaneous Advertisements.

ERFUL

RETURNS'!

34 Replies!

This extract from a letter
recently received furnishes
further proof of the adverti-
sing value of “The Wireless
| World."”

IHHITIREHI g Illl

““We feel we ought to
tell you of the won-~
derful returns from
our small advertise-
ments in “The
Wireless World.’
Recently from a
small advertise-
ment in your paper
we received thirty-
four replies. From
another publication
we received seven
replies.”’

The Afll Mains Radioc Company,

96, Brockley Rise,

Forest Hill,

W.W.95. Londou. S.E.23.

NIRRT

Mention of " The Wireless World.”” when wriling to advertisers, will ensure prompt altention. B32
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{ Specified
e o150 |

“REGIONAL ONE”
MAGNUM
IFFERENTIAL
CONDENSER

0.00C2 mtd.

PRICE 6 =

Vlagnum Screening Box, 6}° X 6} X 6", as
specified for the Regional One.
Price 6/~ including baseboard.

\Ve SpECIBhSe \n the BAND PASS v FOUR End ﬂll
apparatus described in ** The Wireless World

Lists and interesting literature free on requesl.

BURNE-JONES

AND COMPANY LIMITED,

st Magnum ' House, 295 Boro’ High Street, London, S.E.1
Telephones: Hop 6257/8

VATEST ¢
CREASEST
/N CONE
SPEAKERS!

—he new LOEWE RADIO model EB 85—Radio’s
greatest advance in Cone-Speaker manuiaeture.
Trice 42/- complete. Unit only, 12/-. Unit and
Chassis 16/6. TFull details from
THE LOEWE RADIO €0., LTD.,
4, Fnuntﬂyne Road, Tottenham, N.15.
*Phone : Tottenham 3911/2.

T he

A5 Advertiseutents (or

|

1 mez., Rotorohin, 3[

IWreless World ™

Components. Etfc.. for Sale.—Contd.

AMATEURS Surplus.—Climax series, parallel, centre-
tapped, inolding irame aerial, new, 17/6: LewCos
6-pin transformers, super C.8. PS5 primary 10, 6/-;
2 C.8. P20 primaries 16 and 18, 7/: each; 2 S.P.
250-550 metres, 4/- each; binocular 8.P., 1,000-2,000
metres, 5/-; 8.1'. 250-550 aeria] coils, 2/-; Levcos
centre tapped coils, 60, 25, 75, 1/9 each;
2{3 each; Lewcos X coils, 2 taps, No. 60 2/3; No.
250, 3/-; '3 taps. 3 No. 60, 2/6 each; 2 No. 250 4/-
each; Igramc short wave Lmls, new, 2 size 4, 1/6
each; size 6, 2/-; McMichael basc tlype supersonic
tlansfmmers, 3 intermediate, 1 filter, 3/6 each; Col-
vern medium and long wave oscillator couplers, 2/6
each; Lewcos 6-pin coil bhses, 2 double wave swilch-
ing mcorpirated new, 6/- ea.ch rect,angulm 1{6; 3
circular, with screens, 2/6 e'lqh 2-pin ., coil holaers
4 L13~en 2 Igranie, 6d. each; ‘Ormond 8. M. dials,
standard, 2/6; baby. 2/-; 2 Isn 1/- each: vanable
condensers, 0.0005, 3 J.B., Universal log, 3 Ormond
logarittimic, 5/6 each; Ormond S.L.F., 2,/-; 0.0003
Ormond sjyuare law friction control, 6/-; P.S. twin
gang, §5/-; C.0001 Pye differential, 3/-; ‘Keystone Mid-
get, 2/-; Igranic neutralising, 1/6; Formo denser J,
1/-; Mainsbridge condensers, 400. volts test, 3 Dubilier,
2 mfd., 2/- each; 2 T.C.C., 1 mid., 1/9 ea.ch Hydra
1 mid., 1/6; 2 Lissen 0.1 mid., 1/- each (all as new) ;
Mullard 4 mfd 2/6; H.F. chokes 2 R.T. dual a.stauc,
2 Climax binocular, 3/6 each; Lissen, 2/-; LF. trans-
formers, R.I. h_ypermu Nlcore I, 12/6 each; Lissen

super 3'-1, 9/-; BT.H. 21, 4-1, 3/- each P.M.
R.C.C. unit, 5/-; Blue Spot 66K unit, 10/6 wave
switches, 2- new patterm 3-pole D.T., 3/6 each 2

Ormond Rotary 3-pole, 2/- each,Avan&ble resxstances
Clarostat Universal, 4/6; Igranie, 1 meg.. 1/6,
potentiometers, 400 ohms, MecMichael, / i
1/6; ‘Igranic, 1/3; !4 meg., Rotorohm. R.I.,

3/- each;
10 ohi, Lissen 7 35 ohms 9d. each 4-panel.. 30
ohms, 1/- each; wire wound anode leSJStance holders,
Va.lley 100,000, 250.000, 3/6 each; Ferranti, 5,000,
2 of 25,000, 2 of 30,000, 2/- each; Dubilier 100 000.
1/6; valve holders, Bowyer Lowe. pentode, 1/6 9
Lotus antiphonic, 6d. each; 6 fixed, 3d. each; Bowver
Lowe standard screening box. unused, 3/6; wl\es. 2
P.M. 12 7/6 each; 2 P.M.1 H.TF., 2 P.M.1 L.F.,
P.M. T X, PM.IA, 3/- each all full emission; new
;\mzda P220 7/6.—Box 7181, ¢c/o The Wireless World.
[1248

RAD]O HOUSE, HUDDERSFIELD. issues the Reli-
ability Wireless Guide, which will be sent post

free upon request by Mesns J. H. Taylor and Co..
15, Macaulay St., Huddersfield. {7823

PPARATUS Value £50 for Disposal, cheap.—Par-

ticulars from Pepper, Wake Green Rd., Birmim;- 2
[1274, [%

han,

IRON Spiral Core, n:rsmced segments, IHL.F. choke;
; trade supplied.—Calton-Stewart, 28, St
Enoch Sq Glasgow. [1277

EwW Unused Parmeko Mains Transformer, input
230v. '50¢., output 400-0-400v. 100 n.a., 7.5v.
3.2a. CT., in speclal sueemng case; bargain, £4.—

Burnelts, 201, Amhurst Rd.. {1293
MAAD.\ H.L.210, new, 6/-; I\Iegostat Imeg. 3/6;

Gecophone Imeg potentiometer, 3/-; wanted, pair
Everyman Four longwave plug-in coils.—Allsopp. 29,
Beulah Hill, 8.E.19. [1288

DYNAMOS, ETC.

200~VOLT 5 amp.-hour, 6-vélt 120 amp.-hour
batteries, gas engine, charging generators; see
working. — Miller, “ Beecheroft,”” Lakewood Rd,,
Chandlersford, Southampton. [1262
OR Sale, petrol enginc, 2-stroke, aircooled by fan
coupled to 12-yoit 8-10-amp. dynamo. complete
vith switchboard. meters, cut-out, etc.: price £6.—
3immonds, 19, Hillsboro® Bd.. E. Du\\nc]x 8.E.22.

{1281
EXCHANGE.

‘\W7ANTED AF. 6 and Hypercore, exchange Crossley

Browning Drake
accessories.—Hoare,

.drum control. AF.3
Brownlow, Hindhead.
1251
8004800 amp. (2).
milliampere,

pick-up,
or other

RANSFORMERS, 230 volis,
hot wire amperes,

former, choke charger, L.F. transiormer, condensers,
etc., ete.; wanteéd, good camera or anything useful.
»r sell.—Turner, 316a, Newchurch Rd., Stacksteads.
Bacup. [1276

IIE BELL WIRELESS, Ltd., 205, Uxbridge Rd.
W.13, for best part exchange deals; we originated
this svsiem; every deal on its merits; mothing toc
small or too big; gramophones, ete., accepted; save
money and. time by first coming to us 1291

GRAMOPHONES, PICK-UPS, ETC.

B JIVH. Pick-ups and Tone -Arms, cranked; 22/6 each;
send for list.—G2VM, 27a, Bridget St RuglEy
1265

PATENTS.

HE Owner of Prov. Patent No. 9653/30 relating
to an earth tube with self soldering connection,
is prepared to d\spose of same.—Write BM/MHTYV,
London, W.C.1 [125¢

PATENT AGENTS.
ATENTS and Trade Marcks, British and foreign.—
Gee and Co. (H. T. P. Gee Member R.8.G.B. and !
AM.I?% 51-52, Chancery Lane, London, W.C.2.
'Phon olborn 1525. [0001

Igranic, 2/6; rheostats, Burton.

500, Kik trans-’

A \VIREI.ESS

lmww,wwﬁt

ot

A k111,
N 0

et

" “SILVER
GHOST."!

Mnnufﬂctmed under FARRAXND and LEKTOPHONE STANDARD
OPKINS PATENTS and Patent Applications.

NATURALLY 7% BEST

(HASSIS ((IMPLETE STANDARD CABINET  DE-LUXE CABINET

10 £5:10 1610 -

ASK YOUR DEALER FOR A DEMONSTRATION.

Sold with a written GUARANTEE FOR
12 MONTHS. Seud for details.

e ,.Mm\\\\\
wa»

/?//; TR

S. As I.AMPI.UGH Lo
|KINGS ROAD, TYSELEY, BIRMINGHAM.

are unly accepted from firins we velieve (o he thoroughly reliable.
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EXACT TUNERS

250 to 2,000 metres.

ho further coils are required, tunlng ts as simple as
Jnnuary 25th:

A.B.C., see ' Wireless World,"

Croft Works, - Priory Place,

can !trongly récommend these tuners.*’
for particulars and Clrcuits FREE to

THE EXACT "MARNUFACTURING CO.

“We
S8end-postcard

COVENTRY,

BONA FIDE TRADERS’ GUIDE,

v

Send for our comprehensive
QUICK SERVICE,

QUICK SERVICE,

THE QUALITY HOUSE.

PERSEUS MFG. CO., LTD. (Dept. W.W,).
BRANSTONE RD., BURTON-ON-TRENT.

Illustrated: List,

METAL

for all Wireless World sets

Standard size
6Xx6x 6}, price @/=

order,

Back Autumn Terrace, Leeds

CABINETS

Aluminium screening boxes, all sizes, to

W. H. PARKER, Sheetmetal Workers,

from 22/6.

from- stock,

each..

Tel. 52859,

POLAR,

because of their precision in
design and construction, give
you a higher degree of
efficiency combined with
lasting service.

Write for New List—Free.

WINGROVE & ROGERS Lid,
188-9, Strand, London, W.C.2.

P REPAI
with each repair.
Terms to Trade.

Dept. W.,
953, Garrett Lane, Tootmg.

Any make of L.F. Transformer,, Loudspeaker
or headphones repaired and dispatched within
A8HOURS—TWELVE MONTHS' GUARANTEE
4 /= Post Free

TRANSFORMER REPAIR CO.,
London, 5.W.17

st

For the Wireless Experimenter, Factory,
Factor and Retailer,
F1ull Particulargfrom Sols Mamtfm.lurzr and Patenles: —

BERTRAM THOMAS, Yo

Street,” Hulmg,
NOHESTER.

! 3
Plug in parts

il
T.14 PLUGS & SOCKETS.
Standard Socket 1d. each.-Plugs 3d. each,
6colours.'Name Plates, 40 kmds 1d. each.
rite for-tist X10:
| -T J. EASTICK & SONS, 1]3- Blinhlll Row,

=='f-@=

London, E.C.1

EMATOGRA

heAMATEUR
HQTOGRAPHER

*~The Journal for Everybody with &4 Camere ~=

EVERY WEDNESDAY 3d. w.wg37

Mention of '* The Wireless World,”” when writing to advertisers, will ensure prompt allention.

REPAIRS.

COTT SESSIONS and Co., Great Britain's radio
doctors; read advertisement under Miscellaneous
column. [0263

HE BARNES RADIO SERVICE.—Repairs, re:
building, demonstrations, radio gramophones and
serateh ﬁlters reproduction spemallsts any distance.
—53, High St., Barnes, S.W.13.. Prospect 5633. [9705
GUARANTEED Repairs by Experts.—Loud-speakers,
headphones, cone units, pick-ups, any type, re-

wound, remagnetised, and adjusted post free 4/-; trans-
tormers, ifrom 4/-—Howell, 91, /Morley Hill, Enfield,
Middlesex. [9555

TRANSFORMER and Choke Repairs by Specialists;
3/6 cach, post free.—James, 190. Bitterne Rd:,
Southampton. [1278

MISCELLANEOUS.

COTT SESSIONS and Co., Great Britain's Radio
doctors, officially approved as wireless repairers
by Radio Somety o1 Great Britain and Wireless League;
old sets of every type repaired, rebuilt, modernised;
send set for immediate quotation.
COTT SESSIONS and Co.—New séts constructed
with your or our components, guaranteed finest
workmanship; we specialise in ‘‘ The Wireless World ”
circuits; remember, we bhave satisfied customers
throughout the British Isles and in three Continents;
if you so desire, we will design and construct high
grade apparatus to suit your especldl circumstances for
quality, range and selectivity.—Tel. : Tudor 5326. Mus-

well Hill, London, N.10. [0262
ALEXANDER BLACK,
THE Original Wireless Dqctor, will call (London

and Home Counties) and cure your set.
CONSULTATIONS by Appointment without Obliga-
tion; sets installed, maintained and brought up
to date; components and McMichael portable sets on
hne purlty reproduction specialists.
5 Ebury 8t., Victoria, 8.W.1. Sloane 1655. l
[0277

EASY Payments.—We supply, by easy payments,
components, accessories, and sets, any make; 10/
down, balance spread over 11 months.—Send list of
requirements to London Radio Supply Co., 11, Osdt
Lane, London, E.C.2. [0337

PNGINEERS, novice or expert, £300, £400, £500
per year or more i8 within your grasp. Iu our
handbook ¢ Engineering Opportunities,” Prof. A. M.
Low explains .where the good posts abound This- hand-
book has shown the way to better things to over 20,000
of your fellows; it contains details of A.M.I Mech K
AMIEE, I\IICAE., AMIAE., ADMZIStruct.
Matrie, C. and G, G.P.O., etc., exams., outlines home
study courses in all branches of electrical, mechanical,
motor and wireless engineering, and chows the unique
advantages of our appointments department; why stay
in. the Hammer and FKile Brigade? Send for our free
handbook at once. stating branch, post or exam. which
interests you.—British Institute of Engineering Teecl-

nology, 87, Shakespeare House, 29-31, Oxford S8t.
London, W.1.

ILLIAMMETERS ! !--Low Tesistance moving coil

- instruments, panel mounting type. reading 05
m.a., each Sl'lpplled with shunt to read 0-25 m.a.
bargam offer, 15/- each, post free.—Hogan, 79, Sand-
mere Rd., Claphnm, S\\_ 1257
WANTED.

{LIDE Rule, electrical and mechanical -erigineers,
10in. or 20in., Faber preferred.—Gardiner, Zen-
nor, St. Ives, Cornwall. ,1252

SECOND -HAND Burndept New S.G.4 1930 Portable
Wanted.—Box ‘7¥81, c¢/o. The Wireless World.
{124€

RANSFORMER, Ferranti A.F:5- preferred; also
Blue Spot unit.—Rateliffe, 5I, Scarbotfom, Hali-

fax. [1284

BUSINESSES & PROPERTY FOR SALE,
TO BE LET, OR WANTED.

.13, main road.—Wireles3 accumulator business,
profit £4 weekly, 2 plants, rent £80. ample
scope live man; price £150, including good stock,
genuine bargain, _Box 7239, ¢/o The IWireless World.
11290

SITUATIONS VACANT.

RADIO Lngmeer Wanted Manchester District, must
be capable of ‘designing eliminators and all mains
sets, only applications from first class technical men
will be considered; state age, salary and experience.—
Box 9, Osborne-Peacock Co., Ltd., 11, Diccadilly, Man~
chester- [1208

OUNG Man, public school type, wanted, for set
building, testmg and servicing, radio knowled;.ve
need not be very great, but the applicant must.be a
good ‘metal worker and keen on radio, no men witn
only experience of kit set bmldlng reed apply.—Give
full particulags,di- engineering ‘and wireless 'training
to Box 7240, ¢/0 Tke Wireless World. 71292

[1185l

A Shoal
of Requests!

A recent advertiser in
“THE WIRELESS WORLD"
writes as follows:

“I feel I ought to
inform you how success-
ful my small advertise-
ment was in “THE
WIRELESS WORLD”
of December 25th.
Even before I had seen it
myself I had received a
shoal of requests of all
descriptions. Practically
everything was sold.”

Martin Woodrofie,
Westington,
Chipping Campden,
Gloucester.

W.W.oor.

YAV Y YA

IZZZ' ¢ZZZZZZZZZZZZZ' A4y .zzzzzzzzzzzzz

Ill AN

‘“Could have been sold
\ over a dozen
\ times!”

A recem! advertiser in
“THE WIRELESS
WORLD” writes as
follows :

“You may be pleased
to know that the coils
I advertised in
‘THE WIRELESS
WORLD’ could have
been sold over a
dozen times.

“They were sold first
post here on ‘Thurs-
day morning, and 1
had applications for
them for a fortnight

after.”
A. Pelly,
Pierhead,
Eastbourne.

I I \\'.\’\'.9‘2.

AH
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SITUATIONS WANTED. E A s Y T E RM s Situations Wanted,—Contd.
RADIO Engineer (26), compctent, reliable, experi. | %= ELECTRICAL Engineer, seeks change, wireless,
enced, desires situation, technical, sales, servieing:; television, experience. —erte Box 7206, c¢/o The
;e;’isienccs ~Slater, 8, Whittamm Av., Marton, Black. Wireless IForld. [125§

[1268 :
BOOKS, INSTRUCTION, ETC.

STEP by Step Wireless.—A complete course of in-
struction for wireless engineers; send 1/- for
first 4 weeks.—Cliford Pressland, A.M.L.LE.E.,, Hamp-

WE specialize in the supply of all

good quality Radio sets and com-
ponents on easy terms. We will give
you ‘efficient and prompt service. A
few examples below :—

QDALIFILD Engineer (34, public school), requires
progressive post exlensive experience im the
manufacture and use of low frequency amplifiers and
electrical sound recording instruments, wide techni-

cal and practical knowledge, technical or administra-
tive; £300 p.a.—Box 7227, c/o The Wireless World. N Ew GOSSOR EMPI R E ton—on—Thames 0195
[1258 [ A ‘ YREE: Inventor’s Guide on latents.—T. A. A., 253.
(W), Gray’s Imn Rd.. London, W.C.1. |6575

DVERTISER (25), 8 years' technical experience,

3 years on design and operation of public address
amplmers and servwmg. high ciass all mains receivers
and radiograms, requires siluation.—BM/MHTV, Lon-
dom, W.C.1. -[1279

MELODY MAKER

Complete kit of parts, including
valves'and cabinet.

Cash Price - £6 . 17 . 6
or 10/~ with order and
11 monthly payments of 12/6

EKCO A.C. ELIMINATOR

MODEL 1.Vzo0.

Cash Price - £4 .12 . 6
or 8/- with order and

IRELESS World,” September, 1925, to date,
254 ecopies; what offexs’—\hlhams, 48, Ford
Park Rd., Plymouth. [1263

IRELESS MANUAL " (1930 -edition}). By Cap-

tain J. Frost.—A popular, practical, non-techni

cal guide to choice of set, msta].latmn use and- mainten-
ance; learn liow to secure periect reception.—Illus.
trated 5/- net, from a bookseller, or Pitman's, Parker
8t., ngsway. w.C2. [1145

TELEPHO‘IE Engineer, age 26,-at present em-
ploved on sound film reproducer maintenance, de-
sires either studio or sound news recording work.—
Box 7238, c/o The Wireless World, - [1287

STUPENDOUS' 11 monthly payments of 8/6 = .
= ALLLLLLT lll-in-o.l
|2 i2 EXIDE W.H. UNITS i O’I‘OR(YCLE H
(120v., 5,000 m.a.) 8 . E
Cash Price - £3 .15 .0 £ The Motor Cyclist's Newspaper :
A recent advertiser in 1 monthly payments of 7/3 : EVERY THURSDAY — 3d. :
“THE WIRELESS WORLD & Publishers; ILIFEE & SONS LTD., Dorset House, &
writes as follows: NEW BLUE SPOT 66R UNIT = Tudort Street, London, E.C.4. w.w.Is 8
with large cone chassis. FamEseEsssEasssasssssscassasass assssnssanssnal

Cash Price -~ £2 .10 .0
or 5/~ with order and
10 monthly payments of 5/-

Seitd us your enquiry and a quotation will be sent
by return.

“As the results from my
advertisement in ‘The
Wireless World’ were
stupendous, I shall be

H. & B.
COMPONENTS FoR THEALL D.C. THREE.”

London Radio Supply Company,
11, OAT LANE, NOBLE ST., LONDON, E.C.2

R £ TELEPHONE. NATIONAL 1977 ‘Aluminium Sercening Boxes, 615 63 x 6 in.
glad lf you Wlll Cancel S R e R R TS complete with screws, 5/6 each.

i i - Ditto, in Copper, 6/6 each. |
my advertisement in Aluminium Base Plate, 21 x7in., 16 siw.g., |l
t k’s issue as I ‘ ' 3/3 each. .

g B '{ SEND TO-DAY The Finest High quality 9-ribbed Ebonite Formers, 3 in.

FOR OUR FREE
am cleared out. 36-PAGE

BOOKLET
I might add that ‘The

q dia. x 4in., 2/~ each.
High - grade ’ Special “Oak Cabinet, complete witg base,

. ; | drilled and cut Exactly to specification,
sp eaker in fitted with 4 ventilators and rubber feet,

the World | 48/-.

‘“SOUND
ADVICE.”

Yo ‘ x 7 9 o
‘V lreless Ol‘ld 1S the PERFECT [ We can supply the complete kit or any individual
b t X 1 I h RECEPTION FOR || component. Write for detailed Price List.
est journa have
” MUSIC LOVERS ||| AMERICA BEATEN.
read. a SHORT WAVE ENTHUSIASTS,
BAHM l Please wait for our 1931 Price Lists and illustrations of the
H. & B. 8Short Wave Coils, Formers and Receivers.
4 » Ready first week in September. Write Now and Teserve
W. F. Macbeth, S Fyour copy. We apologige for the delay, but it will be
“ Breemar,"”’ summmmms R ADIQ =umm worth while waiting for.
Ballymena, Ulster. S P N Offices” ggﬁ Selhursst ERd Carriage paid on all Cash orders.
o [ uper Power Moving b ué:;g:.mmd H. & B. RADIO CO., 34, 36, 38, Beak Street,
. Coil Speaker. Rd.. E. Croydon. Regent Street, London, W.1. Gerrard 2834.
w.w.8q. -

EDDYSTON SHOBD Sy

TYPE A.V.
INDUCTANCE ASSEMBLY
This complete inductance unit for short
wave reception consists of five inter-
change&ble cotls with mounting stand,
the range from 18-30 metres being
covered efficiently with a '00015 con-
denser. The arrangement makes use of
aerlal, grid and reaction coils ; the first
named being variable to prevent blind
tuning spots. Wound with well-spaced
turas, entirely open,core and low loss
bummn-(ype mounting pins, the short
wave performance of the coils is un-
equalled. Full ¢ircuit details enclosed.
Extra BBC coils can be supplied.
PRICE 20/- WITH STAND.

.Send for complele list
(W) of short wave

Sole Manufaclurers: o ap};zratw
iee
e S
BIRMINGHAM. 164, Chating Orose Boad. LTI

A7 Advertisements for '* The Wireless World *’ are only acceplea from firmns we believe to be thoroughly reliable.
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Garnett. Whiteley & Co., Ltd. ................ 11 Perseus Manf. Co., Ltd. .. ............... 14 Wingrove & Rogers, Ltd. .................

Mullard Wireless Service Co., Ltd.

 se nEARD AT OLYMPIAS
STANDI25 .,

:IN ' DEMONSTRATION ROOM M
September [9%27*

Postage

COMPLETE

m
Cabinet
of.
Striking
Appearance.

Postage FROM YOUR DEALER OR DIRECT
3/- From Sole Patentees and
Manufacturers.

== The SHEFFIELD MAGNET ===

'Phone  Co., Broad Lane, 'Grams

Si ld M t 20866
lefield  SHEFFIELD. S

e e S e P P 3 ey e Wi e RS,

Unrivalled for all |
WIRELESS & ELECTRICAL Purposes. !
® Write to Magnet Dept.
jor Latest Booklet.
@®

DARWINS LIMITED, Fitzwilliam Works, SHEFFIELD.
eeess———— | ondon Office: 8o, Bishopsgate, E.C.2.

. SUPPLIED IN SIX FINISHES

. Semi~-Polished Black Semi-Polished Mahogany
Highly Polished Black ‘Highly Polished Mahogany
Matt Cube Surface.

Obtajnable from most wireless dealers.
Advertisement of H. B. Potter & Co., Ltd., Station Buildings, ROCHDALE.

Mention of ** The Wireless World,”” when writing to advertisers, will ensure prompt attention. a8
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ADVERTISEMENTS. il

THIS . . . . .
IS WHAT YOUVE
WAITED FOR/

l!.l!

|
i

RADIO A new R.K. with permanent magnet
EXHIBITION designed to work—and work well—without
OLYMPIA 1930 the application of extra power. This new
model, which is so easy to install (just

STAND connect it to your set, whether mains or

battery driven), still upholds the reputation
for tone and quality which the other R.K.
models have held for four years.

The price is exceptionally reasonable
when the remarkably fine reproduction is
compared with that of other speakers and
therefore offers excellent value for money.
There are three other R.K. Reproducers
the Senior with built-in rectifier for use
with A.C. mains, price £11 10s., and the
Standard Senior, price £7 7s., and Junior

odel, price £6 6s.,all of which are obtain-
able through your radio dealer.

No. 105

PRICE
£6-15-0

Speech Trans-
former 15/- extra.

Ask your dealer for particulars of
hire purchase terms.

NEW
MAGNET

CERS

. THE EDISON SWAN ELECTRIC CO., LTD.
neorporating the Wiring Supplies, Lighting Engincering, Refviger-
ation and Radio Business of The British Tbamm;zg-lHau;/ogn Co.f,’, the;
Radio Division :
12 Newman Street, Oxford Street, W.1
Showrooms in all the Principal Towns .

EDISWAN..

The Varley Push-Pull Output Transtormer,
like a part in a mighty machine, perfectly
designed, certain of maintaining its effici-
ency for years to come, contributes to radio
that lives and will live—VARLEY radio.

You can be confident that in your radio set
the Varley Push-Pull Output Transformer
will give you thousands of hours of effici-
ent performance. Carefully tested, the
halves of the split winding are exactly
matched, to ensure very little risk of L.F.
oscillation. For use after the largest super
power valves, it is tapped to give two ratios
for high and low resistance speakers.

It is a transformer that will live. Not for a
matter of months butfor years, this trans-
former will be playing its part in giving
you better radio. It is a transformer of
VARLEY quality.

PUSH-PULL OUTPUT TRANS- 22 6
FORMER (Double Ratio) .. .. /
Royalty 1/6 extra

HEAVY DUTY PUSH-PULL IN- 23 6
PUT TRANSFORMER .. .. /
Royalty 1/6 extra

Write for Section D of Varley Catalogue, which
gives particulars of our Intervalve and Output
Transformers and Chokes.

* Adverlisement of Olt'r Pell Cowtrol Ltd., Kingsway House 103, Kingswa
London, W.C.2. Telephone : Holborn 5303.

Advertisements for ** The Wireless World * arve only accepied from firms we believe to be thovoughly reliable.
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PROGRESS

T is not until we inspect the great modern'

lifeboats of to-day that we realise what
great progress has been made in the last
century. Our lifeboat service — perhaps the
finest in the world—is built up on many years
of hard endeavour.

Similarly it is the result of years of research
and experience which has placed the Pertrix
so far ahead of any other battery. There is

NO SAL-AMMONIAC

in the Pertrix—that is why you have 609
fonger life entirely free from crackle or faulty
reproduction. See that you buy a PERTRIX
battery—the result of Modern Progress.

Pertrix batteries for flash l!amps are also
available. Worite for Leaflet B, which will give
you full particulars of all types

PRICES. R
DISCHARGE 12
STANDARD. MILLIAMPS. GRID BIAS. PATENT
Size in inches.
Volts. L. B. . s.d.
%" 1 x 6 x 34 s DRY BATTERY
100 87 x 6% X 34 2 3
s
120 10F X 6} X 3% 2 6 PERTRIX, LTD., Britannia House, 233, Shaftesbury Avenue, London, W.C.2.
LR Yl .

Printed for the Publishers, ILiFre & Sons Ltp,, Dorset House, Tudor Street, London, E.C.4, by The Cornwall Press Ltd., Paris Garden, Stamford Street, London, S.1.1.

Colonial and Foreign Agents:

Umitkp 8TaTES—The International News Co., 181, Varick Street, New York. IFraNcE—W. H, S8mith & Son, 248, Rue Rivoli, Paris; Hachette et Cie, Rue Réaumur, Paris.

BiLeiuN—W. H. Smith & Son, 78, Marche aux Herbes, Brussels. Inpia

. H. Wheeler & Co., Bombay, Allahabad and Calcutta. Bourm AFrica-—Central News Agency, Lid.

ATUSTRALIA—Gordon & Gotch, Lid., Meltourne (Victoria), Sydney (N.B.W.), Brisbane (Queensland), Adelaide (8.A.), Perth (W.A.), and Launceston (Tasmania).

CaNaDA—The American News Co., Lid., Torento, Winnipeg, Vancouver,

Montreal, Ottawa, §t. Jokn, Halifax, Hamilton ; Gordon & Gotch, Ltd., Toronto: Imperial News Co.,

Toronto, Montreal, Winnipeg, Vancouver, Victoria. NEwW ZEeaLanp—G@ordon & Goteh, Lid., Wellington, Auckland. Christchurch and Dunedin.
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