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Radivs Choice,
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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
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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
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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

-

AUGJSI 6th, 1930.

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



AUGUST 6th, 1930.

Wireless
- World

(( « ,_,' 3 A ! E‘_&A Q ‘: v

7 . ) i, S, PR A S W N Y i TR Vi € B P i N

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-
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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@

123

XWﬂl E]IDEBSXG-IDH Em ﬂﬁYﬂ UL mmuumnmnnnuumuuumm i

- SIMPLIFIE

Yy
S. O. PEARSON,
B Sc.,, AM.L.LE.E.

e

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
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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 app<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>