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THE ideal filament of the S.T. valve if put into an inferior vacuum would be like a fish
out of water. So amazingly high is the S.T. vacuum that you would have to break

open a thousand million S.T. valves to give enough air to fill a single bulb. No wonder
the S.T. is the only valve in 23 years whose life any insurance organisation has been ready

to insure. The amazing strength and tone of signals obtained with S.T.'s will continue for
months and months, or your valve will be instantly replaced without quibble or red tape.

4 -VOLT.2 -VOLT 6 -VOLT.

S.T.21 (H. F.) o.r amp. 1,4 - S.T.41 ( H.F. and Det.) S.T.61a (Res. Cap.) o'r amp_.

o r amp. . 14/ - Amplification 4o 14/
S.T.22 (L.F. and Det.)

14'- S.T.42 (Power) amp... 18/6
S.T.61b (H.F. and bet.) o.1

am
S.T.23 (Power) 0.15 amp... 18'6 S.T.43 (Super Power) S.T.62 (Power) ot amp. .. 18)6

0'25 amp... 22/6 S.T.63 (Super Power) 025 amp.
22/6

Send us your name and address and the test certificate cut front an S.T. valve box, and you will receive a year's free
subscription to the great new journal, the " ELSTREE RADIO NEWS."

S. T. LTD., 2, MELBOURNE PLACE, ALDWYCH. LONDON. W.C.2
(Next to Australia House.)
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OUR NEWS BULLETIN
Some Notes and Comments on the most interesting News of the Month.

Another League of Stations ?
I see that an important Inter-

national Radio Conference is going to
be held in Washington this year-
probably in September. In order to
solve the problems of heterodyning
overlapping, wave -length pinching,
oscillation, and so forth, all the experts
are going to get together, together,
together-And the more they get
together, the better it will be ! (At
least, that's what the Frothblowers
say.)

The Concert of Europe
In spite of all, the pessimists' talk

about radio going to the bow -wows,
1927 has already shown some surpris-
ing developments. One amazing thing
is the way in which new stations still
keep cropping up all over the world.
At no time in the history of radio has
the -list of prospective broadcasting
stations been so considerable as now.

Just over a year ago a new European
station .was quite an event for lis-
teners, but now there are about one
hundred new stations definitely
planned-and goodness . only knows
how many more are in the offing.

5X X's " Son
At the time of writing " Daventry

Junior " is the most interesting new-
comer to watch. This station is
getting ready to transmit on about
400 metres. and is to be the official
testing station for the B.B.C.'s new
regional scheme for alternative pro-
grammes. Using moderate power
(greatly in excess of that now em-
ployed by the main B.B.C. stations,
but less than 5 X X 'uses on 1,600
metres) the range of the  transmitter

will be about the same as that of the
German stations, which, by the way,
continue to thump in with surprising
vigour.

what the result will mean to radio.
It will then be possible to design a set
that can run direct off the mains
without any battery bother whatever,

Radio on the Air Liners. Students at Chelmsford Training College being instructed
in transmitting work.

Electricity Bill to Boom Radio
One of the really big developments

of the future, which so far seems to
have escaped general attention, is
that arising out of the new Electricity
Bill. If the whole country is to have
cheap electric power, and the supply -
frequency is -to be standardised, think

459

and the set will be capable of working
in any part of the country. In fact
the new Electricity Bill promises to
revolutionise British radio.

Searching for Programme
Liveners

Is the new B.B.C. learning wisdom 1
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Our News Bulletin concluded

Some time ago they had the gall to
announce that some splendid new
talks were being arranged, and lis-
teners promptly groaned in horror,
and ungratefully groused about Grand
Guignol prcgrammes.

But now conies the glad tidings
that Mr. Jack de Freece has been
appointed to comb out the music -
halls with a fine comb in search of
fluff -stuff and programme-liveners.
There must be numbers on the halls
who possess unsuspected microphone
talent, and if Mr. de Freece can dig
them up he will have qualified as a
Universal Benefactor, and a first-
class High -stepper.

with British broadcasting-has been
received with tremendous enthusiasm
by overseas Britons.

Pleasing the Prince
In one of the happiest speeches he

has ever delivered, the Prince of
Wales recently paid a high tribute to
the success of the transatlantic wire-
less telephone. Listeners may re-
member that when the Prince finished
his Presidential address to the British
Association last year, the hope was
expressed that his year of office would
be marked by some striking achieve-
ment. " And everybody," said the
Prince, " looked so hard at me that I

1 member of the Tottenham Radio Society makiay a ecireless set jar a Mind friend.

Empire Broadcasting
I hear that Senatore Marconi is

very hopeful about the adaptation of
the new " beam " telegraph services
to carry telephony, instead of just
clots and .dashes. It has been sug-
gested that perhaps the Duke of
York's speech at the forthcoming
opening of the Australian Parliament
might be " beamed " over to Eng-
land and relayed from all stations.
Whether or no this comes off, the
news that the B.B.C. is now contem-
plating a short-wave station-to keep
remote parts of the Empire in touch

began to feel I was expected to do some-
thing about it there and then." . . .

Royal Tribute to Radio
Now electrical engineers have ful-

filled those hopes of striking develop-
ments, and the year has been hall-
marked by the triumph of ocean
telephony. The Prince confessed to
feeling very pleased about it all,
and his audience-he was speaking
to the Institution of Electrical
Engineers-were delighted by this
royal tribute to the rapid progress
made by radio.

Hale Circuit Successes.
That Hale circuit is proving to he

what the Americans call a " wow."
Earl Russell tells me that recently he
has been trying it (with one -valve L.F.
amplifier) at Petersfield, Hants, and
has been getting splendid results.
London and Daventry come in at
good strength ; whilst several of the
Continental stations, notably Frank-
furt, can be heard easily upon the
loud speaker.

Bombay Calling
Uncle Leslie," late director of the

Hull relay station, and one-time
private secretary to Edgar Wallace,
the famous novelist, has been ap-
pointed director of the new Bombay
station.

This will be the first station operat-
ing for the Indian Broadcasting
Company, and it will probably be on
the ether before August.

Crystals that Blow Candles
Out !

Those enthusiasts who maintain
that there is more in the good old
crystal than meets the casual optic,
are delighted with Dr. Meissner.
This worthy Doc. was lecturing
recently to a . scientific society in
Germany, When he staggered his
.audience by announcing that he had
trained a crystal to blow out a candle!

" Hoch der Doc. ! " cried the
excited scientists-or words to that
effect-and then the lecturer ex-
plained how it was done. . . .

And So To Bed!
Apparently Dr. Meissner had placed

a quartz crystal between electrodes
excited by a powerful oscillator.
When in resonance, air currents are
produced at the sides of the crystal,
and these are strong enough at times
to " dowse the glim " of a small
candle !

Moreover, the Doctor states, if in
the mood the crystal will sometimes

rapidly rotate " between the elec-
trodes, when the E.M.F. . is high
enough !

In fact, there seems no end to the
possibilities of crystals, and now I
should never be surprised to hear .of
one that not only rotated, oscillated,
and blew the candle out-but got into
bed as well !

SAVOYARD.
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A SIMPLE EFFICIENT WAVETRAP

6y PercyW Harris
M.I.R.E.

THE Radian() Silencer is a very
simple and inexpensive instru-
ment, which, when attached

between the aerial wire itself and the
aerial terminal of your receiver, will
silence the local station and enable
you to receive without interference
practically any other station within
range of your set. By means of the
new Radian() system, described for
the first time in last month's WIRE-
LESS CONSTRUCTOR, it can be built
rapidly and efficiently by even the
beginner in wireless, while many more
advanced readers will be glad of the
design.

There are many forms of wave -
trap, varying in complication, ease of
handling, and efficiency, but all are
designed with the same purpose-to
improve the selectivity of the re-
ceiver. A wave -trap will not ivcrease
the sensitivity of a set, and if your
receiver is not already capable of
picking up distant stations when the
local station is not working, then a
wave -trap will be of little value to
you ; but if, as is frequently the
case, you have been able to hear
other stations in the intervals of
silence of the nearer transmitter, the
Radiano Silencer will act as if the
local station had shut down at your
request, leaving the ether free for
the reception of these distant stations.

Extremely Good Results.
For the benefit of the more

advanced reader the , theoretical
circuit is given in Fig. 1, from
which it will be seen that an auto -
coupled circuit is used, with a centre -
tapped plug-in coil. I would like to
take this opportunity of referring
to the excellent and painstaking

experimental work on wave -traps
darried out by Mr. C. P. AllinSon,
M.I.R.E., who, as a regular contribu-
tor to WIRELESS CONSTRUCTOR, is
well known to my readers. During*
a lengthy series of experiinents on
the relative selectivity and efficiency
of a number of types of traps, Mr.
Allinson found that a circuit. similar
to that used in the Radiano Silencer
gave- the best all-round results, and
this I can personally confirm.

Constructional Details.
The inclusion of a simple " on -and -

off " switch on the front of the panel
of the Radiano Silencer enables the
trap to be cut out in a moment.
The instrument can, therefore, be
left permanently connected up to
any receiver with which it is likely
to be used. Whenever it is desired
to cut out the local station, the switch
is pushed in, whereupon the local

The effectireness of the Radiano Silencer
should not be judged by its remarkable

simplicity of control.

station disappears just as effectively
as if the transmitter had broken
down ! The sensitivity of the re-
ceiver will not be affected, except in
the immediate vicinity of the wave-
length of the local station (a few
metres on either side), although the
calibration with some receivers may
bt'.slightly altered a few degrees, as
will, be explained a little later.

COMPONENTS REQUIRED

1 ebonite panel, 8 in. x 6 in. x 1 or
in., of any good guaranteed make.

1 suitable cabinet for same, not less
than 7 ins. deep from front to back.

1 variable condenser, .0005 mfd., with
vernier movement. A Brandes is
shown.

1 on -and -off switch.
1 baseboard -mounting coil socket.
Small ebonite strip with two terminals

and double nuts.
Centre -tapped plug-in coil. Gambrell

centre -tapped C or Lissen centre -
tapped, No. 60.

1 doz. pinch -on brass tags.
Baseboard to suit cabinet.
Rubber -covered flex wire for connect-

ing links.

SPECIAL NOTE.
For Radiano construction the various

components MUST HAVE TERMINALS,
under which the tags can be screwed.

The constructional work could
scarcely be simpler. It consists in
drilling one hole in the front panel
large enough to take the spindle of
the variable condenser, two small
holes to take the wood -screws for
holding the panel against the front
edge of the baseboard, and a further
hole to take the on -and -off switch:
The small ebonite strip carrying the
terminals, measuring about 2 in. by
1 in. deep, is fixed to the back of
the baseboard with two wood -screws,
and two small wood -screws secure
the coil socket to the baseboard.

If you use a Brandes condenser be
sure to mount it in the correct

461
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Build the Radiano Silencer-continued

manner. On removing the con-
denser from the packing box you will
find a screw in the edge of the vernier
knob. This should be released, where-
upon the vernier knob comes off the
spindle, revealing a small nut -under-
neath, which, in its turn, secures the
dial to the .spindle. Remove this
nut and carefully unscrew the dial
from the shaft. You will then find

,Swirc-N
h7G.I

7 Sir
B 781

a threaded bush on the shaft, and
this should be unscrewed and, re-
moved, together with the fibre washer,
which need not be used.

Probably your biggest drill will be
a finch diameter. Make the-. hole
of this size and then, with the end of
a file or some other means, enlarge
the hole so that the bush will just pass
through it, allowing the 'flange to
press against the front of the panel.
When the hole has been made the
correct size to allow clearance for
this hush, the latter can be taken out
and the condenser spindle inserted
from the back of the panel. The
bush then is screwed into place and
tightened.

Only Six Connections.
The dial is now screwed on to

the shaft, but not so far as to
bring it in contact with the panel.
In adjusting the dial position, see
that the figure 180 is vertical and that
simultaneously all the plates are in
mesh. The securing nut can then be
fixed in position, thus holding the
dial tight. The final step is to place
the vernier knob on the shaft and to
secure it in position by means of the
grub -screw in the side of the knob.

Other good condensers can, of
course, be used, but the tuning is so
sharp that without some vernier
movement the beginner will find the
Silencer difficult to handle. For this
reason choose either a condenser with
a good vernier motion, or an ordinary
type of condenser with a good vernier
dial. Either will give- satisfactory
results.

There are only six Radiano leads
to make. These are prepared by cut-
ting off lengths of rubber -covered
flex to the dimensions shown on the
Radiano Chart, baring fin. of the
wire at each end and pinching on
the tags, of which you will need
just a dozen.

Tag Al is screwed under terminal
Al, tag A2 under terminal A2, and
so forth until all leads are in position.
The Silencer is now ready for attach-
ment to your rseeiver.

Setting the Trap.
We will assume for the moment

that you are going to use this trap
with the Radiano Three described
in the last issue on the free Radiano
chart. Your aerial lead should now
be taken to the aerial terminal of the
Silencer, the other terminal of which
is taken to the aerial terminal of the
Radiano Three. The earth connection
to the Radiano Three is made as
bef&re.

Fitt of all, pull the switch -knob

463

out. This cuts the Silencer out of
circuit and joins the aerial lead
straight through to the 17.4,-.;diano

Three. .Tur^ your Radiano set as
usual-not directly to the local
station, but to some position fairly
near to it at which the local station is
still very loud. Now push in the
switch on the Silencer and, without
altering the Radiano Three, slowly
turn the dial of the Silencer until the
sound of the local station completely
disappears. You will find this point
fairly readily, and you will notice
that you can tune right past it and
again come into a zone where the
local station is heard as before.
Turn back again, and leave the trap
exactly on the point where the lo.cal
station is inaudible.

The effect on the Radiano Three
will be almost magical. The selectivity

A back -of -panel view of the Radian()
Silencer, all complete and ready for service.
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Build the Radiano Silencer-concluded

will go up enormously, and by
careful searching you will probably
be able to find quite a number of
other stations which either you have

make a' huge improvement in the
selectivity of your set.

With the Radiano Three the effect
of the Silencer on the calibration

/F,D/,4IVO7,;',PEE

E A

0 (0 0 0

5it ENCER

76 E Aprh,
SAcx of 5/LEA/ceR & RAD/ANO THREE 51101W/ G NOW TO

CONNECT 7;,'E 5/LENCER.

To
AERIAL

R.7B2

not at all --if you live
cry near to a transmitter-or have

only heard when the local station is
not workinL,. How close to the
wave -length of your local station you
will be able to hear other stations
depends upon your own position ;
for example, if you are only a couple
of miles from the local transmitter
then the Silencer will not be quite so'
effective as if you were further away,
but in any case, and wherever you are,
the effect of the Silencer will be to

heard before

For best results 
it is asually neces-
sary to keep the
silencer a little
distance away from
the main set to
avoid interaction.

is' very small and will not alter it more
than two or three degrees. This
mean;, that if previously without the
trap you have heard a station on, --:1\",
120°, but badly interfered with by
the local station, you will now hear

it on, say, 116°, but with no infr-
ference. When the Silencer is used
with a direct -coupled receiver the
alteration of the calibration may be
more marked, but 3 on will always
find the station wanted by retuning.
The addition of the Silencer will also

alter the reaction setting, but you will
soon find how much alteration is
needed, after a few experiments.

Although it might improve the
neatness of arrangement of your
instruments do not place the Silencer
cabinet immediately alongside the
cabinet of your receiver, as if you do
so there is a possibility of inter-
action between the silencer coil and the
tuning coil in your set. It is heftier
to keep it away if the. malzinium
selectivity required. _

Reports Required.
Readers are always interested in

the results obtainable by others
in a Variety of localities. When you
have built the, Radian() Silencer
please send a postcard, giving 3 -our

results and particularly stating ;
1. Your distance from the local

.station.
2. The nearest wave -length to the.

local that you can receive without
interference.

3. The nearest wave -length pre-
viously received without interference
when not using the Silencer.

An analysis of the postcards will
then ena.ble some very interesting and
helpfkil, data to be published.

Keen the most in-
c.r yerien veil. )1 eel
here no he.4:itatirm
i rt bailding t h e
!Silencer. Von can-
not foil to obtain
results,

With all the leads ready the work of assembly is
an extraordinarily cosy task.
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An article that will interest every
owner of a valve set.

By J. M. McARTHUR.

WHEN one buys an H.T. battery of
the dry cell type it is some-
thing of a speculation. It

may be a good one and last twelve
months, or it may be a poor one and
last only three months, in spite of the
fact that the measured voltage at the
time of purchase appears to be
accurate. Dry batteries in the first
place deteriorate with age and though
the shopkeeper does all in his power
to look after them they are neverthe-
less depreciating in value upon his
shelves, even though they are never
connected to a set or made to do other
work.

Apart from this fact the life of a
given battery is determined largely by
the type Of set it is connected to. A
five -valve set; for instance, Will put
a bigger load on the battery than, say,

are, as you probably have noticed,
made in different sizes, apart from
voltage value, the difference in the
overall dimensions being brought
about by the size of cells incor-
porated ; and where the set is of the
multi -valve type, H.T. batteries made
up with big cells will always give the
best service. Further, though the
capital outlay may he a little more,
the battery will last considerably
longer than one made up with smaller
cells, and so costs less.

Value for Money
Retailers do not generally carry

big stocks of H.T. batteries, because

Testing an H.T. Dry Battery with a Voltmeter gives a
usefulindication of its condition.

a two -valve receiver, even assuming
that correct grid voltages are used.
For this reason, when purchasing an
H.T. battery, the type of set which it
is required to work should always be
the determining factor as to size,
particularly so when power valves are
used. Batteries for high tension work

the retailer responsible in such a case,
but the chances are that he, too, has
only just bought the battery and the
fault may quite possibly lie within the
battery itself (as, for instance, poor
chemicals being used in the manu-
facture). Such circumstances as these
are, of course, not likely to arise if
good makes are purchased, but
unfortunately there are now available
large quantities of H.T. batteries
bearing no name, and sold at ridicu-
lously cheap prices. If I see one of
these products, I avoid it as I would
the plague, for to purchase such wares
is but to waste money and time.

As an indication of what a good

One of the many " Wet " H.T. Batteries now being
extensively used for H.T. supply.

of the depreciation of dry cells,
and even though a new battery may
show an accurate reading on a volt-
meter, putting a load on the battery,
(such as connecting it to a set for some
hours) may quite conceivably bring
about an appreciable drop in voltage.
One might at first.be inclined to hold

make of battery will do, I purchased in
November, 1925, three large type
45 -volt batteries which were sub-
sequently connected in series to give
a total of 135 volts. This battery
was used during the whole of 1926 for
working a five -valve family set with
an anode current consumption of

4 C3
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The Life of the H.T. Battery concluded.

about fourteen milliamps, while at
other times it was used for testing
various sets when accumulator H.T.
batteries were being charged. Thu
measured voltage of this battery in
January, 1927, was 90 volts. Nearly
fifteen months continuous service and
still capable of doing useful work !

Comparative Tests
Perhaps the most interesting point

of all lies in the fact that even now the
battery is not unduly noisy. Each
tapping -point in use has a 4 mfd.
Mansbridge connected across in the
normal way, but even upon removing
these the noise is certainly not more
than many other H.T. batteries will
Give after three months' service.

stations received with the new battery
connected were completely inaudible
when the change -Over was made ; it
should be understood that by weak
signals is meant signals which would
not operate the loud speaker.

The receiver used consisted of
two H.F. valves, detector and two
L.F. stages, and the following results
indicate what was done with the two
batteries, the dew one being 135 volts
and the old one an- unsteady 54 volts.

NEW BATTER
Low/ Speaker.

Barcelona Munich_

Radio -Paris Glasgow
Hamburg Frankfurt

There is a trifle dissimilarity in the size and appearance of
carious types of H.T. BatterieS, as shown above.

The battery has now definitely
reached its end, for during the last
few days its voltage has dropped
from 90 to 54, and even at that
the needle of the voltmeter wobbles,
indicating the uncertainty of my old
friend.

The old battery has now been
replaced by a new one of the same
make, size and voltage, and out of
interest comparative tests were made
first with the old battery and then
with the new, a change -over switch
being used for convenience.

Improved Purity and Volume
From the point of view of purity

the new battery gave superior results,
Which, after all, is only to be expected.
In distant reception many of the weak

rri It110 LLSO

Manchester
Copenhagen
Daventry
Hilversuni
London
Milan
Prague
Radio -Belgique
Milan

adrid
Bremen
Strasbourg
Belfast
Malmo

Radio -Belgique Radio -Paris
Copenhagen Hilversum

'Phones
Milan Munich
Elberfeld Birmingham
Stuttgart Breslau
Newcastle Berne
Leipzig Dortmund
Prague Rome
Malmo Stockholm
Madrid Toulouse
Bremen Prague

For purposes of quick reference those
stations which were received of

'phones with the new battery have
been omitted in the table just given,
and whereas all the results with tin
new battery are loud -speaker results

Nair that the use of power valves entails a comparatively
heavy H.T. load, the Lechenche-type cell is coming into its

men for radio.

SI lit tgart
N eweastle
Rome
Bournemouth
Leipzig
Bilboa
Elberfeld
Berne
Stockholm
Hanover
Birmingham
Breslau
Dortmund

OLD BATTERY.
Loud Speaker.

Hamburg London -
Copenhagen Daventry

to receive the same stations when the
old battery was connected invari-
ably called for the phones.

Effect on Reaction
The operation of the receiver when

the old battery was in use was
considerably more tricky than with
the new battery. The reaction control
was far from smooth, while hissing
sounds produced by the expiring H.T.
made telephone reception a very tiring
business. This test shows how impor-
t int a part is played by the H.T.
voltage during reception.

In conclusion, it is felt that these
results after nearly fifteen months
service well indicate to readers the
benefit derived by using H.T. batteries
of known make and of ample size.
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AND now,- said Miss Worple-
we were holding a kind
of informal meeting -cum -tea -

fight at her house, in order to try to get
things going as quickly as possible-
" and now I suppose the first thing
that we have to do is to make rules
and elect a committee, and do all
that kind of thing. Perhaps Mr. Way-
farer, who appears to have had some
experience of wireless clubs, can offer
some useful suggestions."

Take my tip and never eat muffins
at one of these informal meetings.

Sir K. N. Pepper received such a thump-
ing on the back that he complained of
lumbago for days afterwards . . .

They are the most embarrassing
things that I know. I like muffins.
I had just shown my appreciation
of those provided by Miss Worple
by taking a bite that was really worth
calling a bite.

" Mnimm," I said, waving my
teacup gracefully with one hand and
the remains of the muffin equally
gracefully with the other. " Mmmm,
ah, honk, honk, honk !

" Bang him on the hack, some-
body ' cried Miss Worple.

Mudbury Wallow's Wireles Club
Primpleson, Tootle, and Captain

Buckett fell upon me with resounding
whacks. My cup flew into the air,
described a beautiful parabola, and
arrived upside down upon Gosh-
-burton-Crump's somewhat bald head.
The muffin, jerked from my other
hand through the force of the blows,
sailed across the room into the open
mouth of Sir K. N. Pepper, who thus
got something on his chest instead of
getting something off it, as he had
intended.

In a moment I was left to recover
in peace, whilst willing hands flew
to 'the aid of the other stricken souls.

Under the guidance of the Bev.
Aloysius Tosher, the curate of Mud -
bury Wallow, the ladies of the party
flung themselves upon Goshburton-
Crump, wiping him down with any-
thing that came handy. The more
virile members transferred their atten-
tions to Sir K. N. Pepper, who
received such a thumping on the back
that he complained of lumbago for
days afterwards.

The Subscription
When things had settled clown a

little, I sprang to my feet and pro-
ceeded to tell them exactly what
they must do. The first thing. I said,
was to choose a name for the club.
It was decided Pell,. coo. that this
should be the Mudbury Wallow
Wireless Club. The next thing was
to get out a set of rules. After that
they had only to fix the subscription,
to find a suitable club -house, to equip
it with every modern inconvenience,
and all would be plain sailing. 

Sir K. N. Pepper having been voted
unanimously into the chair, the
discussion of the proposed rules
began. As everybody seemed to have
different ideas on the subject, it was
at length decided that we should have
no rules except one about subscrip-
tions. It was suggested that the
annual subscription should be five
shillings. I immediately proposed
the addition of the words " which sum
shall entitle members to a free
wireless licence at the club's expense."
This, however, did not go through,
despite my best efforts. Any member,
the meeting resolved, whose sub-
scription is more than fourteen days
overdue shall ipso facto cease to belong
to the club. My suggestion that
" years should be substituted, for
" days was well received, but when
a vote was taken it was turned down
by a narrow majority.

Born Treasurers
1Ve proceeded next to the election

of officials, Miss Worple being ap-
pointed -vice-president and Primpleson
secretary. For the post of treasurer
there was no small competition,

It71 I II 41117/N1 /3 91 I

Tootle, Goshburton-Crump, and I each
claiming that we were born treasurers.
Though I proved to them that I
could make an overdraft go farther
than any man in Mudbury Wallow,
though I demonstrated my powers
of obtaining money from people by
instancing the way in which I had
borrowed five shillings from Sir Moses
,Aaronstein, our Highland lord of the
manor, they decided somewhat
foolishly to invite Mr. Glump, the
bank manager, to become a member
of the club and to undertake the
duties of treasurer. I told them that
Glump saw so much of money all day
that he badly needed a rest from it
in the 'eVenings, Whilst I saw so little
of it in the ordinary way that the
treasurer's job- would be a positive
holiday. Buf they were adamant.

Arranging a Demonstration
Thanks to the kind offer of Sir K.

N. Pepper, it was resolved that a
large shed in his garden should be
used temporarily as the clubhouse.
In this we were to meet on the
following Wednesday for the first
time. Volunteers to 'give lectures
were called for, and Primpleson's
offer to discourse upon rapid fault-
finding with practical illustrations
was gratefully accepted.

. . . Instancing the way in which I
had borrowed five shillings from Sir

Moses . . .

"When the great day arrived.
Primpleson came round to my house
in the morning to ask me to help
him in arranging his apparatus on the
platform that had been rigged up
in the clubhouse with the help of
sugar boxes, borrowed from Mr.
Miggs, the grocer, and planks, ob-
tained on loan from our leading
builder, Mr. Snoopham, whose Chris-
tian name quaintly enough is Jerry.
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In Lighter Vein --concluded.

Primpleson installed several sets --
his own and those that he had been
able to borrow from trusting friends.
In each of these, he confided to me,
he was going to arrange for smile
fault of a common type. He would
then show his audience exactly how
to trace it and rectify it.

On Second Thoughts . . .

We finished the work by lunch time,
returning to our respective abodes to
attend to the needs of the inner man.
-When I woke up at five o'clock, after
the brief postprandial nap of some
three and a half hours in which I
usually indulge, I found that I was
not feeling quite happy about this
demonstration business of Primple-
son's. On thinking it over, it seemed
to me too much of a put-up job.
Obviously if the lecturer knew
exactly what faults were there before
he started to trace them he would
have no real chance of doing justice
to his great talents. Clearly it was
not fair to the audience to deal only
with the more common faults, for,
surprising as it may seem, what are
known as the more common faults
never happon to anyone in actual
practice. I came to the conclusion,
therefore, that I was morally bound
to give the audience more for its
money and the lecturer a wider scope
for his abilities. With these thoughts
in mind I placed a box spanner, a
screwdriver and a pair of wire cutters
in my pocket and set out for the club
hut.

. . There was an instantaneous
display of the most beautiful blue

flames . . .

The audience waS so enthusiastic
over the theoretical part of Primple-
sores show that I felt quite sure that
by the time that he had finished
his practical demonstration everyone
would vote the evening a thorough
success. " And now," he said, " now
that we have seen something of the
theory of fault-finding, I will. show
you how we should proceed to put
into practice what we have learnt
this evening. I have here a single -

valve set belonging to our chairman,
which I know to be out of action. I
will switch on, and will ask those who
can diagnose the fault please to hold
up their hands."

That Little Mistake.
He touched the switch. There was

an instantaneous._ display of the most
beautiful blue flames. Every mem-
ber's hand went up except that of
Sir K. N. Pepper, who leapt from the
chair, waving his arms and inarticu-
late with fury. The smile which had
been visible upon what Primpleson
calls his face faded out. He ex-
plained that he had made a little
mistake-the kind of thing that can
occur to anyone-over the H.T. and
L.T. leads, but that was not the real
fault in this case. Having re -con-
nected and inserted another valve,
he again switched on. Those who
were wearing the several pairs of
telephones attached to its terminals
announced that the set was now
working. perfectly. Somewhat puz-
zled, he told them that he would not
waste time over this set, but would
go on to the next, a large loud-
speaker affair belonging to Glump.

An Unseen Small Boy.
I noticed that he was very careful

to examine the battery connections
before doing anything else. " When
I switch on," he said, " you will find
that this set is quite silent owing to
a breakdown that we will trace out
together." He flicked over the
switch. " PRIMPLESON IS AN
ASS. PRIMPLESON IS AN ASS.
PRIMPLESON IS " announced
the loudspeaker in a voice of brass.
The switch went hastily back again.
Primpleson was beginning to look
distinctly hot and bcthered. It is
wonderful what you can do with an
ancient microphone, a suitable trans-
former, a length of flex and a small
boy previously bribed with a sixpence
stationed outside the building.

Primpleson told them that this set
was clearly picking up a telepathic

 transmission from some foe of his,
and that since the matter would take
too long to rectify, he would pass on
to Goshburton-Crump's three -valve
neutrodyne. In this case, he said,
the fault was a simple and straight-
forward one that we should, have no
difficulty in locating. The valves, he
told us, would light'up properly-they

were bright emitters-but no sounds
would come through owing to the
presence of a disconnection. He
would- ask us to note carefully the
symptoms and to endeavour -

deduce from them the locality of
the "

The Fault -Finders. -

When they had all given up i

despair, Primpleson smilingly pointed
to the lead between the plate of the
rectifier and ' IP of the transformer,
which had come adrift. Replacing
it, he switched on, still smiling. Pale
but determined, he announced that
some other little fault must be
present which he would soon track
down if they would give him a few
moments. Naturally, I volunteered

. . Primpleson flicked over the
switch, and the Jondspeaker began in a

voice of brass . . .

to dielp. We were getting on swim-
mingly, discovering one queer thing
after another, when Goshburton-
Crump strolled across to watch. A
thoughtful look spread over his face
as he saw us tearing out and replacing
wire after wire. - " Look here," he
said at length, " what the blazes
have you been doing with my set.
You said that you would make one
little disconnection, and you  appear
to have made a cat's -cradle of the
whole blessed thing.

Plain Speaking.
Primpleson hotly denied having

done any such thing, and told
Goshburton-Crump pretty bluntly
that if he had had any idea that the
set had been wired up by a lop-eared,
flat-footed lunatic he would never
have borrowed it,

In less than a minute the plat-
form had become a battlefield, but
Primpleson was able to crawl out
and make his .escape. If he had not
shown himself particularly rapid as a
fault-finder he certainly disclosed a
very creditable turn of speed on his
homeward passage through the streets
of Mudbury Wallow:
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THE response to my request for
postcards stating which sets
readers would like to have

" modernised " has been so over-
whelming that it is difficult to know
just where to start ! An analysis is
now being made of all cards received,
and the detailed requirements care-
fully noted. As a magazine of such
large circulation as THE WIRELESS
CONSTRUCTOR must go to press some
time in advance of the publishing date,
and as readers' postcards are still
filling the postbag, it has not been
possible to include any analysis in
the last or present issues ; but as a
preliminary analysis showed that
many WIRELESS CONSTRUCTOR readers
are asking for a modernised form of
" The Anglo-American Six " receiver,
this set was dealt with in our last issue.
En view of the wide variety of sets on
which modernising information is
required, I have thought it better this
month to deal with points applicable
to as many sets as possible, reserving
till next month particulars of the
modernising of one or two specific
receivers, well known to WIRELESS
CONSTRUCTOR readers. In this way
the largest possible number of readers
will be served at the earliest date.

The Radiano System.
The_ Radiano system shows every

sign of being one of the greatest
successes in modern radio. This
page goes to press soon after publica-
tion of the March issue; and it there-
fore is impossible in the present issue
to publish many readers' results with
the " Radiano Three." Next month I
hope to be able to give representative
reports from all dyer the country.
Meanwhile if you haVe not yet sent
your report, please post it as soon as
possible. Reports on postcards are
very welcome, as they are so readily
sorted and classified.

THE WIRELESS CONSTRUCTOR

The Editor's Chat
NOTE.-All communications. MSS. etc., for the Editor should be
addressed to The Editor, " The Wireless Constructor," Fleetteay

House, Farringdon Street, London, E.C.4,

In this article Mr.
Percy W. Harris,
M.I.R .E . , discusses
" modernising , "
the "Radiano"
System and other
topics of vital

interest.

This month I am able to present
the " Radiano Silencer," a simple and
efficient wave -trap constructed on the
Radian() principle with only six con-
necting leads ! Placed alongside of the
" Radian° Three," it will give you a
selectivity which, I venture to think,
will prove a real surprise. Fortunately,
the design is such that the " Silencer "
can be applied to many other sets,
and reference is made to this in the

SATISFIED WITH SAMSON !
" SIR, It is with the greatest plea-

sure that I write thanking you for par-
ticulars of your wonderful circuit.

The Samson Two.' As I sit writing
these notes, the set is working admirably
both as regards tone and clarity. From
the Home ' Station -a distance of
five miles, the volume is too great at
full strength. My aerial is 40 ft., indoor,
and poorly insulated.

" I am using R.I. transformer-old
type, in first valve circuit, Liberty per-
manent detector, Igranic transformer
in output circuit.

" First valve, Cleartron, 25 B, 25 amp.,
at6 volts.

" Second valve, B.T.H. BA., 25 amp.
at 6 volts.

" Wishing you and Wireless Con-
structor ' every possible success in the
future."

Yours faithfully,
J. W. TIPPER.

56, Aliens Croft Road,
Kings Heath,

Birmingham.

article " New Lamps for Old " on
modernising your existing receiver. .

British Set Designer's
Difficulties.

The three complete receivers, of
which constructional details are also
given in .,the present issue, are all dis-
tinctly above the average, and a
detailed study of the articles will well
repay every reader whether he desires
to build a set or not. The " Anyvalve
Four," Mr. Leslie's contribution to

 ./1111

our pages, successfully solves a diffi-
culty which has been facing set
designers for some little time-the
efficient use of the wide variety of
valves now available to the British
public. In this connection I would
like to point out how difficult is the
path of the English designer com-
pared with that of his American
confrere. Studying American radio
literature, one -cannot fail to be struck
by the simplicity of many American
sets, and at first one might be led to
draw quite erroneous conclusions.
Before forming a judgment on the
matter, it must be remembered that,
first of all, the American designer
has the immense advantage of cater-
ing for the shorter wave -lengths only
-he has no " Daventry " problem-
and, secondly, there are fOr all intents
and purposes only two types of valve
in general use, one of the 60 -milli-
ampere class, and the other the quarter
ampere small -power valve; which is
used for all purposes, high -frequency,
detector, resistance capacity coupled,
and transformer or choke coupled,
amplifiers. True, within the last few
months special low impedance power
and super -power valves have been
introduced, but in H.F.. portions of
the circuits-the most troublesome
portion to design-practically only
one valve is in general use, that
corresponding with the Osram or
Marconi D.E. 5, Mullard D.F. A. 1, etc.

Lack of Valve Uniformity.
In this country every valve manu-

facturer supplies a special H.F.'valye,i
and, unfortunately for the set
designer, scarcely two makes have
the same characteristics. For this
reason a H.F. transformer which
works efficiently with one make of
valve may give a very poor showing.
with another. Prophecy is a very
dangerous game, but I venture to
predict that before long the valve
manufacturers will agree among
themselves to a fairly close standardi-
sation of characteristics. Spending,
as I do, a large portion of my time
in the laboratory, I am realising more
and more the absurdity of this Jack
of uniformity. Imagine the confusion

(Continued on page 528)
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The B

HE name :of the Baby Giant "
was first given to the set to be
described by an interested lis-

tener to its performance, and without

RESULTS OBTAINED WITH THE
" BABY GIANT."

Though a host of stations have been
received during the last two months,
it has not been possible to Identify them
all. The stations listed below, however,
have actually been identified by items
in the programmes and from announce-
ments.

Names bearing an asterisk may be
taken as being stations which have been
received on the loud speaker in south-
east London during the evening trans-
mission of the London Station.
Hamburg = Radio Toulouse *
Oslo Birmingham

Radio Milan
Radio Barcelona *
Frankfurt
Leipzig
Radio Belgique *
Elberfeld

Newcastle *
Stuttgart
Bournemouth
Copenhagen *
Petit Parisien *
Breslau
Munster *

undue laudation the set really is
deserving of such a name. Though no

1

r e x r Ire

yGion
e

more than three valves are usqd, the
results which may be obtained are
indeed very encouraging.

As a point of interest, after the
work of wiring up, etc., had been
completed, the set was connected up
in the ordinary way with a view to
tuning in the local station as a pre-
liniiiiary test. It was of course realised
that, providing the set behaved as it
shciuld, signals from the local station
would be uncomfortably loud, and
for this reason a loud speaker was
used instead of telephones.

Hamburg like the Local
In the operation of tuning a really

strong transmission of band music was
picked up, and, thinking that this
might be the local station, it was tuned
in to its maximum strength, and its
call -sign awaited for confirmation.
Soon this came, and with it came the
pleasant surprise that Hamburg
had been mistaken for the local
station !

THE WIRELESS CONSTRUCTOR

Though subsequently, when the
local station had been found, the com-
parative signal strength made one
Wonder how such a mistake could be

COMPONENTS REQUIRED.
Panel, 16 in. x 8 in. x -1 in.
Cabinet, with baseboard, 16 in. x 9 in. x

in.
Ebonite strip, 8 in. x 2 in. x ,i, in.
2 .0005 S.L.F. condensers.
" Midget " condenser (Claude Lyons).
Push-pull switch.
3 fixed resistors, to suit valves.
3 valve holders.
2 baseboard mounting coil holders.
Neutralising condenser.
Anode resistance, 80,000 ohms, with.base.
.0003 fiXed condenser.
H.F. choke.
Grid leak and condenser unit, 2 meg.'

and .0003 respectively.
Low frequency transformer.
Fieldless coil and standard six -pin base.
12 terminals.
Pair panel brackets.
Quantity of connecting wire, wood

screws, etc.

made, on terms of comparison the
signal strength of Hamburg-and of

A

C

LL,039.
THEORETICAL DIAGRAM.

T

L.T.
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The " Baby Giant " continued

others-was well above the average
given by a three -valve set of this type.

The circuit used does not possess
any outstanding novelty ; it is, in

bock -of -panel ricer. of the
completed set.

fact, a well -tried friend incorporating
a neutralised high -frequency stage, a
det(,-t and note magnifier.

The form of neutralising the H.F.
stage is .one which may be adopted
without the use of a centre -tapped
coil, and was, I believe, first described

by Mr. C. P. Allinson ; results show
that the arrangement has much to
commend it.

Ordinary plug-in coils may be used
for this portion of the circuit, and
since no doubt there are a large
number of listeners- already in posses-
sion of such coils, the total expendi-
ture in components may be low.

The general behaviour of the re-
' ceiver is good ; that is to 'say it is
selective without being unduly diffi-
cult to operate, and is at the same
time -capable of giving good signal
strength.

The Layout and Coils.
The general arrangement of the

circuit will be seen in the theoretical
drawing, and whereas plug-in coils
are used for LI and L2, a " fieldless "
type of transformer is used for L3 and
L4, the tuning of the latter circuit
being particularly sharp. A standard
six -pin base has been chosen as the
mounting for the H.F. transformer,
and should the constructor therefore
desire to try other types of standard
split secondary H.F. transformer he
may easily do so.

The popular type of American
cabinet has been used, all compon-
ents, valves and so on being enclosed
out of harm's way ; the two tuning
and reaction coils, together with an
" on -off " switch and terminals for
aerial, earth and 'phones, are, however,
situated on the front of the panel.

16"

PANEL LAYOUT L.037.
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The " Baby Giant " continued

The terminals for the battery connec-
tions are situated on an ebonite strip
at the back of the set in the conven-
tional manner.

It will be seen from the circuit
diagram that a condenser. C. is in-
-eluded in series in the aerial circuit,
the capacity of this component being
.0003.

With a given coil for Ll different

results will be obtained by connecting
the aerial first to terminal A and then
to Al, and whichever terminal gives
the better results from the rarticular
station it is decided to receive is the
terminal to use.

Aerial Connections.
Results will, however, vary accord-

ing to individual aerial conditions, the

size of coil used for Ll, and the wave-
length of the station that is being
received.

With a No. 35 coil for Ll, tit may
generally be observed that the best
results from stations using wave-
-lengths below 400 metres are obtain-
able, by using terminal A; wherecs
for stations working on wave -lengths
above 400 metres terminal Al may be

1k

REACTION

0005

7'00 LINE OP BASEROAAD

CRIO
8/AS

wrovwflionfp

R.F.C.

BOTTOM EDGE OF PANEL --`v

uthoilihong

H.T+2 H.7:+I H.T- L.T+ L.7:- C.B.+ C.B.-

R4
2MEG.
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 000.5
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The " Baby Giant "continued

judged the better. In all cases the
aerial should be tried first upon one
terminal and thenfipon the other.

ChOosing Components
The actual components incorporated

in the original receiver will be recog-
nised from the photographs which
accompany this article, and though
other suitable makes may he chosen.
under no ' consideration should the
constructor use values different from
those named.

In 'many cases-not all, of course,
are critical-the values of condensers,
resistances and so on have been de-
cided upon only after careful experi-
ment. and mistaken ideas' of economy
should not lead the constructor to
choose -a -0003 tuning condenser, for
instance, when the author specifically
states a .0005.

The probability is that the author
in such a case designed or chose his
coil to cover the wave -length range of
250-600 metres when tuned with a
.0005 variable condenser, and if the
constructor uses a .0003 the wave-
length range covered by the same coil
is entirely altered.

The Coil Mounting
After the panel has been drilled

(wee the panel lay -out) for receiving
the components which are to be

mounted thereon, the panel brackets
should be fitted and the baseboard
secured ready for fixing the various
components in position. -

This latter work should be carried
out in such a manner that the dis-
position of the various components is
the same as that indicated in the
practical wiring diagram and photo-
graphs ; more especially should these
instructions be observed with regard
to the coils, for if by any chance a
coupling effect is brought about be-
tween L2 and L3 in such a way as to
make the receiver unstable in spite of
any adjustment of the neutralising
condenser, the set will be practically
useless, even for reception of the local
station.

A Wiring Tip
As regards the wiring, this should

be carried out with some care. The
H.F. leads should be as short as
possible, a condition which has been
made extremely simple by careful
arrangement of the components, and
wherever possible connections should
be carefully soldered. It is a good plan
to connect up the H.F. circuits first of
all, for then the baseboard is free from
obstructing wires.

All other leads, such- as filament
lighting, and so on, can, when the
more essentially short connections
have been made, be bent over the

another back -of -panel clew of the " Baby Giant which clearly shows the
of components arid 'the wiring.

WIRING- IN VO it Gs.
Johr terminal , to one 'side of C ; other

side C to pin side Lt coil holder and to
terminal Al.

Join other side of Ll coil bolder to ter-
minal E.

Join pin side L2 coil holder to fixed
vanes of Cl and G. of VI.

Join other side of L2 coil holder to one
side of R5 and M of N.C. ; same side of
N.C. to moving vanes of CI.

Join other side of N.C. to P. of V1 and 2
of six -pin base.

Join 1 of six -pin base to " H.T. +" of L.F.
transformer; same terminal of L.F. trans-
former to R.T. + 1 terminal.

Join G. of V2 to one -side of C3 ; same
side 03 to one side of R4.

Join ether side of C3 to 3 of six -pin base
and fixed vanes of C2.

Join F + of VI to F + of V2 and to
other side of R4; same side of 114 to F +
of V3, and 2 of S.

Join 4 and 5 of six -pin base together, and
thence to 2 of S.

Join 0 of six -pin base to fixed vanes of The
reaction condenser ; same side of reaction
condenser to moving vanes of 02.

Join P. of V2 to one side of R.F.C. and to
moving vanes of reaction condenser.

Join L.T. - terminal to 0.13. + terminal,
and to one side of R2.

Join same side of R2 to one side of RI,
and to one side of R3.

Join same side of 1t1 to the other side of
R5.

Join the other side of RI to F of. V1;
the other side of R2 to F - of V2, and the
other side of R3 to F - of V3.

Join H.T. - terminal to L.T. + terminal,
and thence to I of S.

Join " Plate " of L.F. transformer to other
side of R.F.C.

Join P. of V3 to lower telephone terminal
remaining 'phone terminal to H.T. + 2
ter minal.

Join " Grid " of L.F. transformer to G.
of y3.

" Grid Bias " of L.F. transformer to
G.B. - terminal.

H.F. leads to give sufficient clearance
without any ill-effects.

 After all the H.F. leads have been
soldered into position it is a good
plan to then connect the L.T..positive
terminal to the switch S, following
this work by connecting the L.T.
negative to one side of each of the
resistors. This will simplify, to some
extent, the placing of these leads
before any other wires make the
operation difficult ; it will also be
found a wise move to connect one
side of the radio -frequency choke to
the " plate " terminal of the L.F.
transformer in these early stages.

Resistor Values
If a grid condenser and leak are

chosen of the make shown (McMichael)
it will be found that at one end of the
unit the leak is permanently con-
nected to the condenser, the con-
nection terminating in a single ter-
minal, which should be connected to
G. of V2.

Coupled- with the choice of valves
is that of resistors, the value of which
is, again, dependent upon the voltage
of the accumulator to be used, and

disposition some consideration must be given to
(Continued on page 53" )
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MANY wireless enthusiasts are
puzzled at the present time
over the vexed question of

valve rectification, finding themselves
unable to decide between the rival
merits4of the grid -leak -and -condenser
system and that which makes use of
the lower bend in the grid volts -anode

GRID OR PLATE

RECTIFICATION?

cast, reception any other means of
rectification. Then grid -leak -and -
condenser rectification began to be
criticised, experts attacking it upon
several grounds, and a revival of the
anode -bend method followed.

One of the reasons why leaky -grid
rectification was attacked is that it
cannot take place without a flow of
grid current, which is liable to cause
damping and therefore to lead to loss
of selectivity. Fig. 1 shows grid -leak -
and -condenser rectification in its

urrent characteristic. When ye 1 \

first came into general use the anode -
bend system of rectification was used
:ince no other was known ; when.
however, the " leaky grid" " cumula-
tive grid" or grid -leak -and -condenser
system was brought out it leaped at
once into wide popularity for several
excellent reasons. It was found to he
distinctly more sensitive to weak
signals, whilst it was simpler to use,
since it required neither potelitio-
Meter nor tapped battery ; and once it
had been wired up with a grid leak
and condenser of suitable value the
circuit remained permanently ad-
justed. A couple of years ago it is
probable that not one valve receiving
set in a thousand employed for broad -

The question as to which of
the two popular methods
of valve rectification should
be used of len presents a
difficult problem to
uadio constructor. In this
article our contributor dis-
cusses the main points for
and against each method
By R. W. HALLOWS

grid being set at a definite positive
potential. An incoming positive half -
cycle causes an increase in the flow of
electrons from the filament, which
rush to the grid in order to neutralise
its charge. The positive half -wave is
therefore largely damped out. The
succeeding negative half -cycle dams
back somewhat the stream of

637

simplest form. The actual pro, ,,s in
this instance is a complex one, the
generally accepted explanation being
as . follows : Owing to the position of
t lie grictleak, which is connected to the
positive end of the filament battery,
the grid is set normally at a steady
-positive potential.'

Effect of Grid Current
Electrons drawn from the filament

are attracted to the grid owing to its
positive charge. There is thus a flow
of current from the filament to the
grid and thence back through the
grid leak to the battery. When no
signals are coming in the grid -filament
resistance remains constant and the
valve is in a stable conditiOn, the

475

/2a, 2.

electrons, but many continue to reach
the grid. The net result is that at the
end of one complete wave the grid is
slightly more negative than it was to
begin with.

During succeeding waves an in-
creasing negative charge builds up on
the grid, causing a steady reduction
in the plate current. If it were not
for the grid leak the valve would even-
tually " choke," as can easily he
verified by removing the leak tem-
porarily. When this is done a signal
is heard for a moment much as usual,
but presently its strength declines, and.
in a brief space the set becomes en-
tirely mute. Should the receiving set
continue to function when the grid
leak is removed, pro' -,ably the valve is
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Grid or Plate Rectification continued

soft or there is a high -resistance leak-
age path from filament to grid owing
to faulty insulation. The grid leak
allows the a ecumulated charge which

---
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has built up on the grid to leak away
and so enables the valve to continue
to do its work. It will be observed
that with this system use is made of
the negative half -cycles to cause an
audio -frequency drop in the plate
current which represents the average

values of a train of high -frequency
oscillations.

In multi -valve sets incorporating
one or two stages of tuned high-fre-

-

A good idea of the way

in which anode -bend
rectilleation takes
place can be obtained
from a study of these

carves.

quency amplification, one drawback
to the use of this system of rectifica-
tion is, that owing to damping caused
by the flow of grid current the con-
denser setting required to tune the
grid circuit of the rectifier to a given
wave -length, differs slightly from that

needed for the high -frequency valves,
even when matched inductances and
variable condensers are used. It is
partly for this reason that the anode -
bend method has lately had a revival.

The Anode -Bend Detector
A circuit using this latter method

is seen in Fig. 2. A potentiometer is
wired across the filament battery, and
between its slider and the grid of the
valve is placed a small battery.
By means of this arrangement it is
possible to set the grid at a steady
negative potential, and to make use
of the bend which occurs at the lower
end of the grid volts -anode current
characteristic. An idea of the way in
which anode -bend rectification takes
place may be obtained by a glance at
the curves shown in Fig. 3 ; it should,
however, be remembered th*t such
curves do not represent quite faith-
fully the action of the valve in, the
receiving set, since under working
conditions there is always an im-
pedance in the plate circuit. They are,
in fact, static and not dynamic
curves. If the valve is set so that the
grid potential is that shown at the
points A, B and C, according to the
plate voltage, the working -point will
be near the beginning of the bend.
A positive half -cycle will take the
working -point on to the straight
portion of the characteristic and will
thus lead to a large increase in the
plate current; on the other hand, a
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Grid or Plate Rectification ?-continued

negative half -cycle will carry the
working -point down .on to the bend,
so that a much smaller decrease in
the plate current will occur. The net
result is that at the end of one
complete wave the plate current is
increased and that a wave train
causes an audio -frequency build up
and decline to normal. With the grid
and anode voltages properly adjusted,
no flow of grid . current takes place :
much less damping is therefore intro-
duced than by the grid -leak -and -
condenser method, with a certain
increase in selectivity. Further,',the
condenser setting required to tune
the grid circuit of the valve to a given
wave -length will not differ from that
needed for a preceding high -frequency
valve, unless the grid coil of the latter
is coupled to the aerial inductance.
With anode -bend rectification. theo -
fore, it is possible to reduce the
number of tuning controls required.
for .a set using three high -frequency
stages to one or two by means of
multiple variable condensers.

The Question of Quality.
It is also claimed on behalf of anode -

bend rectification that it is superior in
point of quality to the grid -leak -and -
condenser method. Actually a small
amount of distortion of wave forms
must occur when a grid condenser is

used, largely because the impedance of
any condenser is not constant, but
varies ; the higher the frequency the
lower the impedance of a condenser of

with the received frequency ! Actu-
ally, however, the distortion intro-
duced, provided that the condenser.
the grid leak. the valve and the plate -

..1 peculiar rtificiat made of resistances, erected .at (he
Philips radio works in Holland.

given size, and vice versa. Strictly
speaking, therefore, to obtain dis-
tortionless reproduction ty this
system we should require a condenser
with a capacity varying to correspond

circuit impedance are all properly
suited to the purpose in hand, is ve:y
small indeed, and it is probably not
evident to the average human ear,

(Continued on page 534.)
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SINCE the old B.B.C. has been
metamorphosed into the new
B.B.C., and since the tentacles

of the Civil Service have enwrapped
themselves around the administration
at 2, Savoy Hill, the results of the
change have in many cases been
unsatisfactory.

Programme Quality.
Probably the most conspicuous

result of the advent to power of the
British Broadcasting Corporation has
been the rapid decline in the quality
of the programmes. " Quality," .in
this particular instance, is used with
reference to the type of entertain-
ment. In one sense, the quality of
the programmes has improved, inas-
much as the B.B.C. have included
in their programmes in the first month
of the New Year many classical items
and many items of a more aesthetic
nature than did the old. B.B.C.

Mr. R. II. Echersley (left), and Mr.
Stobart, the B.B.C.'s educational adviser.

But the result :has been, not
unnaturally, an outburst of adverse
criticism on the part of listeners
throughout the -country, for although
there are many thousands of people
who like what, for want of a better
term, we might call a cultural
programme," there are undoubtedly
many hundreds of thousands of
listeners who ptefer what, for want
of a better term, we will. call an
"entortainment programme." The
whole.question is a xelative one, and.

In the opinion of many, British
Broadcasting has deteriorated
since the new B.B.C. took charge.
Are the seven programme dictators

to blame ?

Br A SPECIAL CONTRIBUTOR
to

" The Wireless Constructor:"

it again opens up that tremendous
problem, " How to please every-
body ? " The answer is, of course,
" It can't be done ! " The question
has now reached dimensions of such
importance that the " Daily Mail "
recently inaugurated a special prize
competition to find out the needs
of listeners.

Face the Facts.
But the B.B.C. can avoid the pit-

fall of trying to please the minority
instead of the majority. Their
endeavours to improve the pro-
grammes ffom the cultural point of
View are Endoubtedly sincere ; but,
on the other hand, they must face
the facts, and the faets are pretty
plain-viz., that the public want,
first of all, entertainment. AeSthetic-
ism in small doses can be introduced
into the programmes, but it must be
introduced with far more discretion
than has hitherto been exercised by
the controllers of the programmes of
the new B.B.C.

Readers of . THE WIRELESS CON-
STRUCTOR are, of course, primarily
interested in the making, testing,
and general operation of receiving
sets; but we daresay that even the
most fervid constructor, when he has
built a set of which he is particularly
proud, spends a certain amount of
time tuning in broadcasting stations
and, for the benefit of himself or
the members of his family, listening
to the broadcast programmes.

It may. not worry him very much
if the programme is poor six days
.out..of the Week, but on the seventh,
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perhaps, he grows a little weary of
technicalities and wants to be tho-
roughly entertained. Then he will
realise the acute controversy which
rages concerning the programmes,
and he will perhaps no longer stand
aloof from the complaints of listeners,
but will join with them in their
criticisms of the B.B.C.'s efforts in
the programme direction.

The Committee.
One of the first things the new

B.B.C. has done has been to form
what they call the " Big Seven."
The Big Seven is nothing more or
less than a Programme Committee,

Left : Mr. R. E. Jeffery. To the right is
Sir Gordon Nairne, Bart., one of the

new Governors of the B.B.C.
and it consists of six gentlemen and
one lady. This committee has been .

subjected to a considerable amount
of criticism, chiefly on the grounds
that the individual members of the
committee are, on the whole, quite
unsuited to the important task of
acting as arbiters of the broadcasting
programmes.

The direct result has been, since
this committee has been appointed,
that the programmes have been rather
stodgy, and criticism after criticism
has appeared in the Press denouncing,
in no uncertain terms, the B.B.C.
programmes.

As we write these lines, however, it
is interesting and pleasing to note
that the. B.B.C. have at last realised

(eoatinzisd aim page 537.)
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As mentioned in my editorial chat
this month, the response to
my request for details of the

sets.readers-would like to see modern-
ised has been so great that I am
rather at a loss' to know just where
to start. I would like, however, first
of all to deal with a few generalities,
so as to clear up some misconceptions
that have arisen.

Requests from Readers
First of all, quite a number of

readers have written sending me
details of their' own individual sets,
which they have designed themselves,

6B- 6:874 RTf NT- LX-

Az &WA/70N FOR .-5...5PARA re 6R/obiAs.
5.79e

or made from particulars published
in other journals, and have asked me
to send, " by return," full working
diagrams of how to make the neces-
sary conversions. I recently received
in one day sufficient letters of this
kind to occupy all my time for a full
week if I were to attempt to reply
to them ! I trust those readers who
have written in this way will nat be
offended if I point out'to them that I
am bound to devote my attention
first of all to Matters of the widest
appeal to readers, which means, in
effect, that in " modernising " I can
deal only with sets which have been
built in large numbers. In any case,
much as I would like to respond, to
such requests, individual replies are

s further notes on the modern7
isolion of some of the most popular

sets of the past.
By PERCY W. HARRIS, M.ER.E.
(Editor of "The Wireless Constructor.")

impossible, and those readers who
have special queries that they desire
to be .answered should address them
to THE WIRELESS CONSTRUCTOR,
Query Department, where, with a
skilled staff, under the able direction
of Mr. G. P. Kendall, B.Sc., they can
be dealt with promptly. Particulars
of this service are given on another
page.

SomePractical Tips
Several hundreds of readers have

written asking that some particularly
well-known set shall be " modern-
ised in the next issue ! " Here again
it is manifestly impossible to deal
with twenty or more sets in one
issue, so that again there is bound
to be a little disappointment. In
the present article I am endeavouring
to give practical information on a
large number of sets so as to clear
the air for further articles, and if your

The'' Transatlantic
Fire," which used
the barreter type
of filament resist-

ance.

particular pet receiver is not described
this month, please remember the
limitations to which I have referred.

Wireless receivers in general can be
classified under several heads, of
which the principal are as given in
the list below :-

1. Crystal sets.
2. L.F. amplifiers.
3. Single valve sets.
4. Sets with a detector,- followed

by one or more note -magnifying stages.
5. Sets in which the detector valve

is preceded by one or more stages of
H.F. amplification.

6. Reflex receivers.
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New Lamps for Old --continued

In so far as. crystal receivers are
concerned there is comparatively
little that can be done to modernise
them, as no startling developments
have taken place in this particular
field. Crystal sets differ in sensi-
tivity and selectivity.

Changing the Cat's -whisker.
If your particular brand of crystal

detector was purchased two or three
years ago, and is of the cat's -whisker
type, it is highly probable that one
of the modern brands of crystals will
give you much better results, as
crystals on the whole are very good
nowadays. A change of cat's -whisker
is always an advantage after two or
three year's use. In spite of absurd
claims sometimes made, you can take
it aS definite that there is not a great
deal of difference between the well-
known brands of crystal, provided
you get a good specimen of each. As
reaction cannot be used With a crystal
receiver and can with a valve, and as,
furthermore, reaction with a valve
increases its sensitivity very consider-
ably, it is quite impossible to get the
sensitivity with a crystal which is
obtainable with a properly adjusted
valve. If anyone claims that they
can get as good results with a crystal
as with a valve using reaction, then
either they do not know how to use
a valve properly, or else, to put it
politely, they are careless in their
handling of language.

Improving Crystal Sets.
The efficiency of a tuned circuit in a

crystal receiver can often be im-

proved considerably by substituting a
new coil, particularly when the exist-
ing coil is of fine wire wound on a
former which is moisture -absorbing,
the whole coil being smothered in
paraffin wax ; but so much depends
upon the aerial with which a crystal
set is used that it is impossible to lay
down hard and fast rules for crystal
sets which will guarantee an increase

Very often a set
which was designed
several years ago
can be improved
enormously by
adapting it for
separate H.T . This
diagram shows
how to make
the necessary
alterations.

out ship or coast station Morse
interference, as only in exceptional
cases is it possible to hear more than
one broadcasting station (excluding
Daventry). A good practical way
of making a crystal set more selec-
tive is to tap both aerial and crystal
across only half of the coil. A centre
tapped plug-in coil is very useful for
this purpose, the variable condenser

LS- LS# 117;,3 //T,'2 1-17t HT- zr-
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in efficiency. Those who are experi-
mentally inclined and desire to get
better results with crystal sets, are
recommended to try single -layer coils
on thin insulating formers, preferably
ribbed so as to keep the wire away
from the solid material, and also pre-
ferably grooved so as to space turns
by a distance about equal to the
thickness of the wire. In such cases
bare or enamelled wire can be used,
the gauge being about 24 S.W.G.
The tuning condenser should be con-
nected across the, whole of the coil,
and the detector may be tried across
the whole, or across portions, until
best results are obtained.

Selectivity with crystal sets means,
to all intents and purposes, cutting

The "Pa werful
Three " Receiver,
which was first
described in this
journal two years
ago. A simple
method of im-
proving its selec-
tivity is described
in this article.

being connected to the two ends, the
earth to one end and the crystal
detector and aerial to the tap.

If you have a separate amplifier
with one or two stages of note
nification and you are doubtful as to
whether it is up to date, examine it
for the following points.

M odernising Amplifiers
1. Has it provision for separate

grid bias for each amplifier valve ?
If not, find which are the secondary
leads of the transformer and you will
see that one of these leads goes to the
grid socket of the valve holder. The
other secondary lead is generally
taken to one of the L.T. leads if no
grid bias is fitted. If this is the case,
remove the wire which goes from this
particular terminal of the transformer
to the L.T. lead and take a new lead
from the transformer to a new ter-
minal fixed on the panel marked
" grid bias negative." Place on the
panel a second terminal for " grid
bias positive," and connect this to any
existing lead which goes direct to the
" L.T. negative " terminal. If there
is a .second L.F. valve in the amplifier,
you will require still another " grid
bias negative " terminal which should
be marked " grid bias negative 2."
This should be joined up in exactly
the same way' as before, i.e., a lead
from it being taken to the correct
secondary terminal of the other
transformer. The same grid bias
positive will serve for both valves.

14)
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New Lamps for Old-continued

The diagrams (Figs 1 and 2) will make
the position clear.

If your amplifier is not fitted with
separate H.T. to each valve, it is
advisable that it should be so pro-
vided if you desire to try different
types of valves in the same instru-
ment. For example, you may care
to use a super -power valve in the last
socket and an ordinary power valve
in the first. To get really good results

leave it in position and connect a new
one between the new H.T. positive
terminal and " H.T. negative," or,
better still, between the new H.T.
positive and L.T. negative.

Single Valve Sets
Single valve sets are so simple that

there is no great point in giving
details of how to modernise any exist-
ing one. It is far simpler and better

8 793
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with a super -power valve you want at
least 120 volts H.T. on the plate and
you may be able to do with less on
the previous valve, Here again the
provision of separate H.T. is a very
simple matter, and should be pro-
ceeded with as follows :

Examine the wiring, and you will
probably find that (exclusive of any
switching arrangement which will
always complicate wiring) a lead goes
from the plate socket of your last
valve holder to one loud speaker
terminal marked " L.S. negative," the
" loud speaker positive " terminal
being taken directly to " H.T. posi-
tive " terminal. This same H.T.
positive terminal will be found. con-
nected to one of the primary ter-
minals of the L.F. transformer pre-
ceding the last valve, the other
primary terminals of this transformer
being taken to the plate of a valve.

Simple Alterations.
Now in some convenient position fit

an additional " H.T. positive " ter-
minal and disconnect the lead which
goes from " loud speaker positive "
to the existing H.T. positive terminal.
A lead should now be taken from
" loud speaker positive " terminal to
the new " H.T. positive " terminal.

Do not forget that each H.T. tap-
ping requires its own shunting con-
denser of the Mansbridge type, and
if you already have a Mansbridge
condenser across your H.T. terminals,

The "Radian o
Silencer "Wavetrap,
described in this
issue, gives excellent
results when used in
conjunetion with the
" Powerful Three."

as shown.

*

to pull it to pieces and rebuild it in a
more modern design along the lines
already published. A really excellent
single valve set right up to date in
design is that described by Mr. L. H.
Thoinas in the present issue. Pro-
bably many of your existing parts can
be used for this ; in any case the total
cost of a single valve set is not high.

Sets without H.F.
A very large number of sets 'have

been built along the lines of a detector

valve followed by two note magni-
fiers. The modernising of the note
magnifying stages can be undertaken
along the lines suggested above for
" amplifiers." The trouble with most
sets of this kind --in fact, practically
all-is that they. are unselective,
although when properly handled such.
a set can be very sensitive for long-
distance work. A typical set of this
kind and one which readers are asking
to have modernised, is the " Powerful
Three," published in this journal for
April, 1925. A large number of
readers have written to say that they
are getting excellent results so far as
quality and sensitiveness are con-
cerned, but that the set lacks the
selectivity necessary for modern con-
ditions.

Selectivity Improved.
After carefully, considering the,

problem, I have come to the conclu-
sion that by far the best step to take
with a set -of this kind is`tia precede it
by a good wavetrap. The Radian()
wavetrap, described in the current
issue, will fill the bill in practically all
cases, and is not'Only simple to make,
but inexpensive. With the" Radiano
Silencer " in front of the "Powerful
Three " the reader can get as good
results as are possible with any simple
modern set, using a detector and two
L.F. valves. Really high selectivity of
the knife-edge variety generally re-i
quires several tuned circuits and is

A close-up of the panel of the " Powerful Three."
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New Lamps for Old-concluded.

not to be expected except in a receiver
which incorporates stages of H.F., or
the super -heterodyne principle.

Sets with One or More Stages
of H.F.

The older sets using H.F. stages
used either a tuned anode coupling or
else the barrel type of H.F. trans-
former. In the case of a receiver with
a single stage of H.F. the stability
was to some extent dependent upon
the kind of aerial with which it was
used. For example, if the aerial was
of the heavily damped variety, then
this itself was more than sufficient to
absorb the surplus energy fed back,
which would otherwise cause the set
to burst into oscillation. Similar sets
With a really efficient aerial would
require some positive bias on the grid
to obtain stability.

A Damping Action
With two stages of H.F., violent

oscillation would take place unless
some . damping was introduced by
means of positive grid bias. This bias
was obtained in the older designs either
by connecting the grid return of the
H.F. valve or valves, to the slider of a
potentiometer, by which a varying
degree of positive bias could be ap-
plied ; or more crudely, by connect-
ing the grid return directly to the
positive leg of the valve, thus giving a
positive bias to  the grid equal to the
voltage drop across the filament resist,
ance. This means, in -effect, that with
a 4 -volt valve the connection of the
grid return to the positive leg world
give a positive bias on the grid,
sytting up appreciable grid currents
and consequently much damping.

The main step in modernising a
receiver of this type is to introduce a
far higher efficiency into the method
of coupling. This is generally best
done by adopting one of several neu-
tralising methods by which the H.F:
valve or valves are prevented from
oscillating, not by deliberately intro-
ducing damping, and therefore losses,
but by balancing out the effect which
normally would feed back energy from
the plate to the grid circuit. The
second step is to use low -loss coils in
place of the older high -loss trans-

*

This sketch shows
the old-fashioned
method of giving a
.common H.T. plus
connection to three

valves.

formers. I have measured the H.F.
resistance of the older barrel types of
H.F. transformer and find that it is
from eight to ten times as high as the
H.F. resistance of the best types of
modern coil. Unfortunately for our
modernising endeavours the modern
H.F. transformer of efficient design is
far larger than the old barrel type.
This brings with it two disadvan-
tages, the first being that the space
they occupy is more than we have
available in most receivers ; and
secondly-a very important point-

Plan of the " Translantic Four," which employed the barrel type of Transformer
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the stray field effect is far greater. The
space problem can sometimes be
overcome by a rearrangement of parts
and the stray field problem can be
overcome by one of two methods.
One is to use the screened coil now
so widely sold, and the other is to
use a special small coil with restricted
field.

Practical tests show that such
small size coils are very efficient and
can be used for many modernising
purposes. Next month, in dealing
with practical details of one or two

of the more popular sets, I will
give you particulars of how to use
these coils.

SPECIAL NOTE.-Particulars of how
to modernise the Four -Valve Family
Receiver were given in " Popular
Wireless," Nos. 235 and 236.

" An Old Circuit in New
Clothes."

By an oversight the " Table of
Results " referred to on page 409 of
our last issue was omitted. The follow-
ing further particulars of the receiver
should have been included.

Received in one hour, on outside
aerial, at good telephone strength :
All British main stations, with the
exception of Cardiff, free from inter-
ference from London (about 8 miles
off), Dublin, Belfast, a large number
of German stations, mostly unidentified,
three Spanish, three French, Rome, and
several stations speaking languages not
French, German, Italian or Spanish.

On indoor aerial, about fifty per cent.
of above were heard, but of course
much weaker. Birmingham and
Bournemouth and a number of German
stations came in at good telephone
strength when proper adjustment of
reaction control was made. Several of
the German stations seemed to come
in just as well on the indoor aerial as
on the outside aerial, probably due to
the fact that on the latter critical
reaction adjustment was unnecessary.

Above tests were made with D.E. 8 H.F
valve with 60 volts H.T.



April, 1927 THE WIRELESS CONSTRUCTOR

e it.-!
4 *

*

4 

0 4

THE ARGUMENT FOR THE

TRICKLE CHARGER

J1N this series of art Hes I am going
to deal generally with the interest-
ing and important subject of bat-

tery eliminators, which permit the
high-tension and low-tension currents
for the wireless receiver to be obtained
directly from the electric lighting
mains, and also with the allied sub-jectt"of battery charging.

In the last article we discussed the
relative advantages and disadvantages
of valve and chemical (or electro-
lytic) rectifiers.

In the present article I would like
to deal with the question of low
current battery charging.

In the battery eliminator proper
there 'is no battery whatever (as, of
course, the name of the device im-
plies). Instead, a system of choke
coils and condenSers is provided which
merely serves the purpose of " ironing
out the wrinkles " from the electric
supply, so that no crackle or hum shall
be heard from the wireless receiver
when the current for the filaments 4)1.
the anode circuits is being supplied
in this way. In the case of the cur-
rent for the filaments, it will usually
be necessary to employ also a step-
down transformer (if the electric
supply be alternating current), or a
suitable resistance (if the electric
apply be direct current).

The Charging Switch.
Suppose, however, that we leave on)

of account for the moment thebattery
eliminator proper, and consider 6),
very simple system represented by it
battery (in this case, of course, I

mean an accumulator), which has its
terminals connected to the middle ter-
minals of a double -pole double -throw
switch, one end pair of terminals of
the switch being connected to the
electric supply, and the other end pair
of terminals of the switch .being con-
nected to the filament terminals (or

o

*I

the H.T. terminals, as the case may
be) of the set. It will be clear with
this arrangeme t.that, if the switch is
thrown over into one position, the
battery is connected to the set and
disconnected from the mains, whilst if
the switch is thrown over into,the con-
trary position, the battery is discon-
nected from the set and connected to
the mains.

Never Runs Down.
If the battery is never left standing

idle-that is to say, if the double -pole
double -switch throw referred to is
always in the left-hand position or the
right-hand position, and never in the
neutral position-then the battery is
always either charging or discharging.
And, if we can so arrange matters
that the battery takes up a' charge,

..-

This is the second of
a series of articles
which are being
specially written for
" The Wireless Con-
structor " by our
Scientific Consultant:

Dr.
J.H.T.ROBERTS,

F.Ins' .P.

between one evening and the next
evening, equal to the discharge which
it has suffered during an evening's use,
the charge and discharge will balance
or compensate one another, and the
battery may for practical purposes be
forgotten ; it serves the function of
a very temporary reservoir, or a
vehicle for transferring' the electrical
energy from the mains to the receiver.
Thus, although an arrangement of this
kind actually includes and depends
upon a battery, and, therefore, can-
not strictly be called a battery
eliminator, it certainly can be called a
battery trouble eliminator, inasmuch as
the battery may almost be forgotten.

The main trormssitillipg plant used at the Rugby station for the trans -
Atlantic telephony service.
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The Argument for the Trickle Charger-continued

There is a great deal to be said in
favour of the simple arrangement
mentioned above, even as compared
with the best and most elaborate
battery eliminators.

In the first place it is simple both
in construction and maintenance.

In the second place it is inexpen-
sive in first cost and maintenance, and
its cheapness will still further be
realised when I deal, as I shall do in
a moment, with the actual size of
battery which may be employed.

Some Surprising Calculations
In the third place it surpasses any

battery eliminator which has ever been
devised, or probably which ever will
be devised, on the score of smoothness
and steadiness in the current supplied
to the set. This will be obvious, for
when the set is actually drawing its
current supply the battery is en-
tirely disconnected from the mains,
and we have, therefore, all the well-
known advantages of accumulator
supply, so that this " battery
eliminator " might, perhaps, with
more correctness, be called a mains
supply " mains eliminator."

With this arrangement no choke
coils or condensers are necessary. The
only components which are required
are, as I have mentioned, either a re-
sistance, if the current is D.C., or a
stepdown transformer with rectifier, if
the current is A.C. In the case of high-
tension supply, even the transformer
will usually be unnecessary.- It should
also be borne in mind that with a bat-
tery eliminator proper these com-
ponents are equally required-that is,
transformer and rectifier for A.C., or re-
sistance for D.C.-so that, comparing
the battery eliminator proper with the
little battery device in question, we

see that the small battery itself takes
the place of the smoothing system
represented by the choke coils and
condensers, and, as I have already
remarked, it carries out the functions
of smoothing the current infinitely
more efficiently.

Now we turn to the question of
balancing the charge and discharge of
the battery from day to day, and here
a few simple arithmetical calculations
will perhaps prove rather surprising.

Supposing you are using a three -
valve set, with dull -emitter valves
consuming ampere each, which, I
suppose, represents a fairly average
case. The total current is 2- ampere.
Suppose, also, that the set is operated
for an average of four hours a night ;
then the total ampere -hours consumed
is 4 by /-that is, 3 ampere -hours. We
now have 20 hours left, until the same
time next evening, in which to put
back into the battery the 3 ampere -
hours which it has lost. If we divide
20 by 3, we find that a current of
approximately 1/7th of an ampere
will be required, so that if a
battery is put on steady charge
at 1/7th of an ampere for 20
hours it will turn up at the same
hour the next evening in precisely the
same condition as it was when we
started : it will have taken up
1/7th of an ampere multiplied by 20
hours-that is, almost exactly 3
ampere -hours.

Consequently we have to arrange
matters so that when the battery is
left on charge it is receiving only a
very small current, and a few addi-
tional calculations will soon satisfy
you that this current may be, in the
majority of cases, between 1/loth of an
ampere and ampere. It is very un-

liDKA on one valve.

likely to exceed 2 ampere, because
ampere in 20 hours gives you 10

ampere -hours, and there must be very
few wireless sets indeed which will
consume 10 ampere hours in a single
evening.

An Important Point
The very small current of, say, 1/10th

or 1/5th of an ampere is obviously
only a " trickle " of current, and it is
for this reason that the battery
charger delivering such a small current
is known as a " trickle charger."

Now we come to what is an impor-
tant practical question-namely, the
question of size and cost. In the
ordinary way the average wireless
experimenter recharges his accumu-
lator, say, every week or every fort-
night, and, consequently, he has to
use an accumulator of sufficient size
and ampere -hour capacity to operate
the set for that time without its
voltage dropping below the standard
value. This may mean quite a large
accumulator ; many listeners use
accumulators of 50 ampere -hours, or
even 100 ampere -hours capacity.

Again, when the average listener
comes to charge his battery, he wants
to complete the charge in a matter of
a few hours-at any rate a day at
most-and he has therefore to put
back into the battery in the course
of, say, 12 hours, the charge which it
has lost during a fortnight or a month.
Taking our original estimate of 3
ampere hours per night, seven nights
a week, this works out at about 40
ampere hours in a fortnight. Forty
ampere hours have thus to be put
back into the battery in 12 hours,
which means a charging current of
about 4 amperes.

(Continuer) on page 540)
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ONE of the difficulties with which
the amateur is faced to -day
arises from the number of

different valves on the market. One
valve manufacturer considers that a
certain combination of internal -im-
pedance and amplification -factor
gives the best results under given
conditions, while another manu-
facturer has similar but often de-

' finitely different views.
On the low -frequency side the

problem has become fairly standard,
although there are still discrepancies,
but the differences resulting from the
interchange of the various types of
valves in the L.F. stages of a receiver
are not usually very marked. On
the H.F. side, however, the problem
is somewhat different.

Strength and Selectivity
In a H.F. amplifier we have not

only to consider the signal strength
which we obtain from the arrangement,
but we have also the question of
selectivity. Most experimenters who
have had much experience of H.F.
amplification will realise that in

TH WIRELESS CONSTRUCTOR

NYVALVE
FOUR,

order to obtain satisfactory results
on both these scores some very careful
design is necessary.

For example, in the case of trans -

COMPONENTS REQUIRED.

1 panel, 21 in. by 7 in.
1 cabinet to suit, with baseboard, 10 in.

deep.
3 .0005 variable condensers (S.L.W. or

S.L.F.)
3 Standard six -pin coil bases.
1 special aerial coil.
2 special transformers, with replaceable

primaries (Collinson Precision Screw
Co.).

4 vibratory valve holders.
1 L.F. transformer, 2.5 to 1 (Ethoplus).
1 '0001 reaction condenser (Ormond).
2 neutralising condensers.
1 H.F. choke.
4 amperites to suit valves in use.
1 .0003 condenser, with 2 megohm leaks
Aluminium Sheeting for Screen.
1 single circuit filament switching jack

(Edison Bell).
1 terminal strip, 20 in. by 11 in.
10 terminals.

4 four -valve rceeiv1:,r, specially :d
signed, as its title indicates, to give
good results when almost any coin-

- -bination of valves is employed.

By L. I. LESLIE.

former -coupled circuits the number
of turns on the primary winding has
to be designed to suit the valves in
use. If the number of turns is
reduced, the selectivity of the arrange-
ment is correspondingly increased ;
but at the same time there is a
tendency to drop signal strength.
It will be clear that for any particular
type of valve there must be some
point at which the best conditions
obtain. For example, at a given
signal strength there would be a
point at which the selectivity is the
best, but this optimum arrangement
only holds good for one particular
type of valve.

An Ingenious Method
There are on the market now a

number of types of H.F. transformers
which have been devised,by various
writers, the most well known being
the screened coil type. These trans-
formers were intended for use with a
valve of the D.E.5b type and were
designed accordingly.

There are many readers, however,
who possess other types of H.F.

NC/

71EORE77CAL CIRCUIT

The Jack
switching is

shoivnin
this Diagram

#2 21
4.1

V4
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Anyvalve Four-continued

valves which they may prefer to
use for various reasons. If these
standard transformers are used with
valves having appreciably different
characteristics, the results are not
going to be up to expectations. If a

proposition commercially because it
would mean carrying such an enor-
mous stock of different types of
transformers.

An ingenious way out of the -diffi-
culty, L owever, has been devised by

The transformer is similar generally
to the standard screen coil trans-
former marketed by the Collinson
Precision Screw Co., but it is wound
on a large former in order to increase
the efficiency. It is designed to

7/1

2054

PANEL DRILLING DIAGRAM.

2/"

lower impedance vale e is used, the
. selectivity will suffer, while conversely

a higher impedance valve will result
in instability.

A simple way out of the difficulty

Lengthen down on
the  Angralve
Four." The aerial
roil and the first

transformer
hare been re-
moved to show
the connections
fo the roil bases.
_Vote how thealuminium
sereens are fixed.and also the
spacing between
these and the
variable con-

denseIR.

would be to be able to design one's
transformer to suit the particular
valves intended to be used. Whilst
this is satisfactory in the case of the
individual, it is an impracticable

suit the standard six -pin base,
has already become popular. The
primary winding can be obtained to
suit the particular valves ,in use, or
alternatively, the experimenter can, if

he desires, obtain the blank primary
former and wind on his own primary
until he obtains satisfactory results.

These transformers enable the
maximum efficiency to be obtained

the Collinson Precision Screw Co.,
who have produced a transformer
having an interchangeable primary
winding. The secondary winding is
designed to tune over a fine range

with the condensers in use, and is, of
course, of low -loss construction, while
the primary winding is fitted inside the
secondary and can be removed and
replaced by a different pattern.
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Anyvalve Four-continued

with any given set -of valves, and the
results are extremely interesting.
The present receiver has been laid

 out as a real long-distance set, in-
corporating two H.F. valves, a
detector, and one note magnifier,
and over forty stations were obtained
on the loud -speaker when testing
out. These stations could not all
be identified positively, however ; but
those included in the test report
were definitely located. At the same
time a variety of different valves
was employed in the receiver, using
the appropriate primary windings in
each case, and there was little
difference in the results obtained with
of different types of valves. It was
possible, for example, to replace a
P.M.ria valve (50,000 ohms), with a
P.M.6 valve (6,000 ohms), and still
obtain almost equivalent results,
which is a most remarkable state of
affairs.

The constructional work is com-
paratively simple. The first operation
is that of drilling the panel to take the
three tuning condensers, the reaction
condenser and the filament control
jack. These are all mounted on the
centre line of the panel, giving a
very symmetrical and pleasing
arrangement. When these operations

have been completed, the panel may
be laid on one side for the time being.

The Baseboard Components
Attention may then be turned to

The receiver retail for
test with the valves
and coils in position.

three six -pin bases are mounted
immediately behind the three tuning
condensers, and the valve holders
in turn are then mounted behind
them. The L.F. transformer and

the baseboard components, which, the L.F. valve are mounted on the
again, will present no difficulty. The right-hand end of the set, the other

The arrangementof the metal
screen is very
clearly seen in
this illustration,
chicle also shows
how the right-angle - bend
wiring is carried

out.
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Anyvalve Four-continued

components being mounted in the
positions shown.

In this particular receiver earthed
shielding has been adopted between
the H.F. stages. The new trans-
formers are too large to be used
effectively in the standard screen
coils, so that it was decided to
try the effect of a simple earthed
shield in between various stages.

Two' sheets of aluminium have
been placed in between the first and
second H.F. stages, and the second
H.F. and detector stages. With the
layout shown, each screen is nearly one
inch away from the coil at the nearest
point, and consequently the loss intro-
duced in the coils is very small.

The screens are shown in the photo-

graphs, and they may very easily
be cut and bent into shape.

The assembly of the components
completed, the receiver is ready
for wiring up. The filament circuits
should be wired up first, the remaining
wiring being done later on. Amperites
or fixed resistors have been used to
control the filament current supply,
while the switching on or off of the
whole set is accomplished by the
filament control contacts on the jack
at the right-hand end of the receiver.

The H.F. Wiring
Having completed the filament

wiring, the H.F. wiring can then be
carried out. The wires have been
kept well spaced and the rectangular

system of wiring tas been adopted.
This method avoids capacity coupling
between the leads as far as possible
and should be adopted where prac-
ticable.

It will be seen that two holes had.
to be made in the screen between the
second H.F. and the detector valve,
but apart from these two leads all the
other connections are brought round
the ends of the screen. .

The reaction condenser requires
certain further reference. (This con-
denser is a small unit which can be
used either as a small vernier con-
denser or as a reaction condenser. In
this respect it is very convenient for
use in different parts of a receiver.)
There are two sets of fixed plates and
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Anyvalve Four-continued

one set of specially shaped moving
plates. To obtain a small capacity
the connections are taken one to

each pair of fixed plates, while no
connection at all is taken to the
moving plates. This connects the

TEST REPORT.
The following stations were received

loud -speaker strength (many others
on a 20 -foot aerial after dark at full
were received as well).

Station. Wave -length. Dial Settings
(approximate)

Metres. C2 'C1

Station. Wave -length. Dial Settings
(approximate)

Metres. C2 C1 C3
Stock holm 229 . . 0 26 13 Bournemouth .. . 110 109 99
Toulouse .. 215 .. 24 43 23 Copenhagen 337 . 118 116 110
Eskilstuna London .. 361.4 140 138 130

(Sweden) 250 .. 27 45 29 Manchester 384.6 . 150 150 146
Bradford .. 251.2 .. 34 49 26 Toulouse .. 394.7 . 160 155 154
Malmo Berne (Swit-

(Sweden) 260.9 .. 42 59 38 zerland) 411 180 170 170
Dortmund Frankfurt .. 428.6 193 180 185

(Germany) 283.6.. 68 73 54 Paris (Ecole
Liverp'l and Superieure) 447.8 . 213 200 206

Hanover 297 .. 78 82 65 Barcelona .. 460 218 206 212
Konigsberg 303 .. 88 86 70 Lyons .. 476.2 234 224 226
Belfast .. 306.1 .. 93 95 83 Birmingham 491.8 . 246 233 237
Marseilles .. 309-3 .. 93 96 84 Brussels .. 508.5 257 245 252
Newcastle .. 312.5 .. 104 104 94 Rosenhugel
Dublin .. 319.1 .. 104 104 96 (Austria) 517.2 . . 268 254 260

WIRING IN WORDS.
Join the L.T. negative and the G.B.

positive terminals together and to contact
4 on the jack.

Join No. 3 contact to one filament socket
of each of the valve holders, to the earth
terminal, to No, 2 terminal on T1 and T2, to
the moving vanes of Cl and C2, and to each
of the aluminium screens.

Join the L.T. positive and H.T. negative
terminals together and to one side of each
of the fixed resistors.

Join the other side of each of the fixed
resistors to the remaining filament socket of
the appropriate valve holder.

Join the Al terminal to No. 4 terminal on
Ti.

Join the A2 terminal to No. 3 terminal of
Caine.

Join No. 1 terminal to fixed plates of Cl, to
grid socket of first valve holder, and to one
side of NCI

Join the other side of NCI to No. 3 terminal
on T3.

Join the plate socket of the 1st valve holder
to No. 5 terminal on T2.

Join No. 4 terminal on T2 and T3 to
H.T. +1.

Join No. 1 terminal on 2nd base to fixed
plates of C2, to grid socket of 2nd valve
holder, and to one side of NC2.

Join other side of .NC2 to No. 3 terminal o
T 3.

Join the plate socket of the 2nd valve
holder to No. 5 terminal on T3.

Join No. 2 terminal on T3 to moving plates
of C3 and to the positive filament socket of
the 3rd valve holder.

Join No. 1 terminal to fixed plates of C3
and to one side of grid leak and condenser
(C4 and It5).

Join the other side of grid leak and
condenser to grid socket of 3rd valve holder.

Join plate socket of 3rd valve holder to
one side of RF choke and to moving plates
of CS.

Join the fixed plates of C5 to No. 6 terminal
on T 3.

Join the other side of R.F. choke to IP
terminal of L.F.-transformer.

Join the OP terminal to contact 2 of jack
and to H.T.-I-2.

Join the OS - terminal of transformer to
grid socket of the 4th 'valve holder.

Join IS to GB- terminal..
Join the plate socket of the 4th valve

holder to contact. I of jack.

capacities of the two halves of the
condenser in series, in which case its
maximum capacity is of the order of
-000025.

a maximum capacity of the order of
0001 is produced. This is perfectly
satisfactory for the provision of
reaction and is distinctly cheaper
than the purchase of a condenser of
the usual pattern, which is quite
unnecessary for a reaction adjustment
pure and simple.

Coil -base Connections
A word may perhaps be added

concerning the connections to the
six -pin bases. If the Collinson type
of base is employed, the connections
should be taken direct to the soldering
tags on the various pins ; but, of
course, these connections must be
kept flat along the top of the base,
otherwise the coil cannot be inserted.

Another point which is important
is that the screens between the H.F.
stages must be connected to earth,
and this point should not be forgotten,
as otherwise peculiar effects may be
introduced in the receiver. Beyond
this there are no special points to
note, and the wiring may be com-
pleted in accordance with the wiring
diagram and photographs provided.

The receiver is then ready for
testing out. First of all, carefully
check over the wiring to ensure that

A close-up of one of the transformers, showing the interchangeable primary coil.

In the particular case in point it
was desired to use it for a reaction
condenser, in which case somewhat
higher maximum capacity is required.
One connection is therefore taken to
the moving plates, while the two
pairs of fixed plates are both joined
together and the second connection is
taken to both. By this means the
two halves are placed in parallel and

no mistakes have been made. It is a
particularly desirable plan in the case
of a multi -valve receiver to incorporate
a small H.T. fuse or flashlamp bulb in
the negative H.T. lead. Should there
be any mistake in the connections,
this flashlamp bulb or fuse will then
burn out before any damage is done,
to the valves or H.T. battery.

{Continued on page 532.)
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Another Censor
----new series of 6 -volt Valves
giving remarkable volume

and exquisite tone
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Embodying the principles
of Co -axial Mounting

Cossor Valves
J are now avail-

able for 2 -volt,
4 -volt, and 6 -
volt Accumula-
tors in a wide
range of types.
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WHEN Cossor introduced Co -axial
Mounting at the commencement of
the present season it was acknow-

ledged to be one of the greatest improve-
ments in Radio. At one blow it abolished
the main cause of lack of uniformity in
valve manufacture. These same successful
principles have been retained for the new
Cossor Six -volt Valves. Look at the illus-
tration above which shows how Co -Axial
Mounting is successfully achieved.
In Fig. I see the twin filament of exceptional length. And
the grid, its wire securely welded in 28 different places
- which is so rigid that microphonic noises are utterly
impossible. Note the seonite insulator in Fig. 3.
holding immoveably in position the ends of the
grid and also providing a bridge for the two shock-
proof filament supports, And finally, see how the
anode is locked in position in accurate and life-long
alignment with the grid and the filament. All three
units are secured to each other and individual move-
ment is impossible.

Throughout its whole life the characteristics of the
valve can never change through filament sag or
accidental blow. How important this is, will be
appreciated by every serious experimenter. All Cossor
Six -volt Valves in the same class must be identical in
every respect-there can be no variation.

4 3 2 0 I

- GR D + ossor6°
Aiwa hi A. C. Lessor Lid.. Haan.- ki Woos, London, N.5.
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Achievement
UNFETTERED by any electrical or mechanical

limitations this wonderful new series of Cossor
6 -volt valves give a volume and a richness of tone

never before achieved in Radio. Experts have been
amazed at the rare beauty andpower - the vitality and mel-
lowness of broadcast music which these valves can create.
And small wonder for Cossor, after the three years
spent in bringing the Cossor Point One 2-vOlt Valve to
an extraordinary degree of perfection, comparable only
with valves of higher voltage, now brings to the six -volt
field a wealth of experience and technical skill.
Cossor 6 -volt Valves are unique in every way-and as such
they set new standards of performance. All records for
volume, purity of tone, and sensitivity have been broken.
Hearing is believing ! Let your Dealer demonstrate them
to you to -day. For you must hear to realise to what
heights of realism Radio music has now attained.

Every valve has a
Kalenised filament

ALARGE share in the success
of these amazing valves must

Abe placed to the credit of the
 Kalenised Filament. Operating

without visible glow-yet giving off
a perfect torrent of electrons-the
Kalenised filament is revolutioi-
ising Radio. It has cut to sl- re is

'the previous high costs of Receiv-
ing Sets maintenance. Haifa dozen
of these new Cossor Six -volt Valves
cost less to run than one bright
emitter. And because it operates
practically without heat, its
life is immeasurably longer.

Finally, do not forget the famous
Cossor aeroplane test, when a
dozen Cossor valves were hurled
500 feet from an aeroplane with-
out harm to their Kalenised
filaments.
Only a high emission - coupled,
of course, with perfect control-
can give volume and natural
reproduction. The Kalenised
filament gives off an emission
unequalled in its intensity-that
is why these new Cossor Six -volt
valves attain such a remarkably
high standard of efficiency.

Compare these curves :
IF you cannot try out a Valve,

the next best thing is to
study its curve. The curves

shown here speak for themselves.
Note, for example, the steep slope
of the H.F. valve- clear proof
of its ability to handle weak
signals from distant stations.
Compare also, the curve of the
wonderful new Stentor Six-
observe how well it can cope with
the large changes of grid voltage

without distortion. As a super-
power valve the Stentor Six is with-
out equal. And finally, remember
the prestige enjoyed by Cossor
valves. Every experimenter speaks
well of them. Their long service
and low current consumption-
their superb tone and high stand-
ard of efficiency-have won a
great reputation, which these new
valves will considerably enhance.

Four types for all requirements:
610 R.C. For Resistance or 14I

-Choke coupling - - - /
Impedence 80,000 ohms. Amp.
factor 50. Consumption .1 amp.
610 L.F. For jar stage

amplification-frequcneyampliteatn
Impedence 8,000 ohms. Amp. factor
8. Consumption 'I amp.

610 H.F. and Det. For H.F. iA /_
amplification or Detector use A
Impedenc.1 20,000 ohms. Amp.
factor 20. Consumption .1. am
610 P. Stentor Six Super 22/6
Power Valve
Impedence 3,000 ohms. Amp. factor
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WITHIN THE VACUUM
Son le interesting mites on the most important valve develop-
ments that. hare taken place during the past few weeks.

The MoPeotai D.E.4
Power Valve.

1
WONDER how many people realise

the tremendous advancement
that has quite recently been made

in the construction and efficiency of
receiving valves. From the few bright
emitters with which 'we used to
struggle in 1923 have sprung up on
the British market alone no less than
404) valves of all sorts, shapes, and
characteristics. The constant chang-
inn of types and nomenclature of the
valves often made it difficult to realise
the advances that were being made,
but new the trend of development is
definitely pointing in one direction ---
towards less filament wattage con-
sumption and more specialised and
suitable characteristics. Personally,
I do not think it will be long before
the term " general purpose " is dis-
carded altogether, and we shall have

left : One of the latest C -volt Cossors-
the 010D, L.F. valve.

Right : This valve, the D.E .50, has been
replaced by the popular D.E.55 made by
the same firm. ,

a special valve for every type of
circuit we care to evolve.

This is, of course, as it should be;
for the successful 'operation of any
wireless receiver, however simple,
must necessarily depend upon its
components and their suitability for

By KEITH D. ROGERS
Tedruical Editor of "Popular Wirele.:q")

the tasks they have to perform, and
of these components we must as-
suredly admit that the valve  holds
premier importance.

Two Weir .I.C. Mains Valves-the Osront
and Marconi K.L.1's.

In a very short time we have
advanced from the bright to the dull
emitter general purpose valves, to
valves with an exceedingly low fila-
ment current consumption, as de-
noted by the -06 type, until at last
we have reached a stage where
-filament consumption is reasonably
low without making the valve un-
stable, while more attention is being
paid to the characteristics of the
valves, And to that very important
point, standardisation. True standard-
isation has, I am afraid, not quite been
reached, for it is a difficult matter to
turn out large batches of valves so
that every valve shall be exactly
like every other, but we are nearing
that goal, and can reasonably expect
that when we discard a valve we
can substitute another that will
operate just as efficiently as its
predecessor.

Recently, valve designers have been
-paying special attention to the pro-
duction of valves having high magni-
fication factors with reasonably low
impedances. Such acre typified by
the Cossor R.C. range, the P.M.5 B,
S.T.61 A, Ediswan R.C.2, and similar
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:I famous 2 -roll
power valve-the
" Stentor Two."

valves, and the success achieved in
this direction has enabled H.F. aril
L.F. circuit design to move forward
with far greater rapidity than has
been the case during the last two or
three years. An instance of this is
very clearly shown in the fact that,
although it has been known for a great
many years, it has only just been
possible to make resistance capacity
coupling really efficient, and thereby
suitable for use by the average
constructor and listener.

New Valves.
Among these new valves, I am

glad to see that, while amplification
factors are gradually being raised,
the impedances are being kept at a
reasonable figure so- that full advan-
tage may be made of the valves

Modern 2 -volt Res -Capacity Coupling
Valves-the S.P.10B and Ediswan R.C.P.

as amplifiers, and a far greater pro-
portion of amplification per stage
can be obtained. As a matter of fact,
the latest valve that has been brought
to my notice, and which will, I
understand, be placed upon the
market before very ,long, has an
amplification factor of 50, while its

(Continued on page 538).
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MORE ABOUT THE
RADIANO THREE

Owing to the great success of the " Radiano Three "-
described in last month's issue of THE WIRELESS
CONSTRUCTOR-further details of the Editor's
experience with the original set are given below,

for the benefit of other constructors.

WIRELESS conditions during the
last month or two have, on
the average, been very good

and the list of stations I have re-
ceived on the loud speaker with the
" Radiano Three " is steadily growiiig.
Most remarkable of all have been the
reliability of, and strength of recep-
tion from, the German stations, par-
ticularly the new high -power station
at Langenberg. On each occasion

The Tuning Curve of the original
"Radiano Three."

when I have listened to this station
after dark, the strength has been
more than sufficient -to fill a large
living -room.

Many Foreign Stations Received
By the addition of the " Radiano

Silencer," described in this issue. the
number of stations receivable with-
out interference has been greatly
increased. Indeed, I have now
received so many that it is difficult to
identify them all. To give readers
some idea where the stations will be
found, I am publishing this month a
chart, giving a tuning curve of my
own receiver. You will notice along
the bottom line are marked wave-
lengths, and on the vertical line
condenser degrees. Provided you use
the same make of variable condenser
as that described in last mouth's issue,
and that the coils you use are the same,
you can expect that your own
receiver will tune very much accord-
ing to this curve.

To ascertain what wave -length you
are receiving on a given condenser
reading (the chart refers to the left-
hand or ." tuning " condenser, not
to the " reaction " condenser) place
a ruler horizontally on the chart
with its edge against the condenser
degree required. The edge of the
ruler will now, at some- point, inter-
cept the curved line on the chart.
Carefully note this point and then,
placing the ruler vertically, find the
point on the line below which comes
immediately below the point, on this
curve. You will now be able to read
the approximate wave -length to which
the set is tuned when the tuning con-
denser is set at the degree referred to.

The Wavelength Setting
Similarly, to fund the condenser

setting necessary for a given wave-
length, place your ruler vertically
on the wave -length required and find
where it intercepts the curved line on
the chart. Then at this point place

Percy
HARRIS

THE WIRELESS CONSTRUCTOR

vorawang

191011611

the ruler horizontally and its edge
will pass through the particular
degree corresponding with the wave-
length required.

Make Your Own Tuning Chart
Slight differences in aerials will

cause readings to be different, but
with the make of condenser indicated
and an average aerial your set will tune
very closely to the chart. Similar
readings will be given by any other
make of variable condenser, pro-
vided (1) it is of the straight line
wave -length Variety and (2) that it
has the same maximum capacity as
that indicated; i.e., .0005 mfd. If
a straight line frequency condenser
is used, the shape of the tuning curve
will be different. A blank form is
also printed on this page so that you
can prepare your own tuning chart

(Continued on page 496.)
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By filling in this diagram you can make a tuning chart for your own receiver. The
method is explained in the article above.
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PEOPLE PREVIOUSLY
PAW TOO MUCH FOR
THEIR TRANSFORMERS

816
Guaranteed for

12 months.
TURNS RATIO .. 3 to 1
RESISTANCE RATIO

4 to 1

Use it for 1, 2 or 3 states
L.F. It is suitatle for all
circuits and all valves
you will want lo use.

tIV

yOU know it is much mare difficult to make a
transformer good and at the same time low in
price than it is to make it good and high in price.

When the new LISSEN Transformer was first put on
the market the people said :
" It is too low in price it can't be as good as they say it is."
BUT THERE MUST BE MANY PEOPLE NOW WHO
PAID A HIGH PRICE FOR THEIR TRANSFORMERS
AND WHO HAVE SI NCE REGRETTED IT.

REGRET AT PAYING 30f-
Here is a user of the new LISSEN Transformer who writes :

RM. 4.150. ri 1.0,26.
Bogner.

" Last week my . . (naming a well-known transformer) broke down att'r
3 months. I happened to see your announcement of the new LISSEN so I decided to
get one, and luckily, a trader in Bognor had some in stock. The results are really
astonishing ; volume and purity are perfect, and, furthermore, it seems to pick out
each instrument in orchestra so distinctly. In addition ! am now able to get numerous
foreign stations more clearly than before. In conclusion I can only say how sorry I am
that I spent 30 - when I now have something better for 8 6."

LISSEN knew they had produced a remarkable transformer in the new one and
they immediately withdrew all the previous expensive LISSEN Transformers in
favour of the new LISSEN. By putting into operation a new direct -to -dealer policy of
distribution, too, which eliminated big whlolesale profits LISSEN were able to offer
the new transformer at a price which brought it within the reach of everybody.
SINCE THEN IT HAS SWEPT THE MARKET.

7 DAYS' TEST.
Test this new LISSEN as a transformer against the most expensive transformer, or
as a Choke against the most expensive Choke you can find. If you do not definitely
prefer the new LISSEN for tone, purity and power to any other transformer and
choke you test it against, irrespective of price, return it within seven days of purchase
and your money will be willingly refunded.
NOT ONLY A GREAT TRANSFORMER BUT A GREAT CHOKE ALSO -USED
EITHER WAY IT FULLY AMPLIFIES EVERY NOTE, EVERY HARMONIC.

EVERY OVERTONE.

This is the complete

LISSENOLA
LOUD -SPEAKER

The
LISSENOLA

Loud
Speaking

Unit i13 6
Leparatei is
inside the

LISSENOLA
Stand.

Or yon can buy the component parts for it
as and when you wish. For instance, you
can buy separately the

LISSENOLA
UPRIGHT HORN

13i,; and powerful, with 14 in. flare.
Eimetly as embodied in the Lissenola Louo.

Speaker. 17 6
Or yon can buy separately the

LISSENOLA STAND

For those who have already made an upright
horn themselves from the full-size patterns
and clear instructions enclosed with each
LISSENOLA Unit, or who, having the
LISSENOLA Unit, desire to buy the LIS-
SENOLA Upright Horn. Price 3 -.

There are al toy adeerltsitt:t
yl Curers and all expect a share
owl mention of their products a th,.
published by the ropers they atieeriirw i,r.
The best parts are not, ther:fore, nece.stteily
always used.
NO MATTE!? 1171.17' .11.1)'
SPEC/FIE F) IS .1.V1' THE
CAN FIB REPLIt El) BF 1./SsE.N 11/17/
.1.V .ILL -ROUND 1.11PItOrEMENT.

LISSEN, LIMITED
26-30 FRIARS LANE
RICHMOND, SURREY

1Iaitaging Director : Thor. N. (Vv.

A A
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WHEREVER RADIO PARTS ARE WANTED -USE LISSEN
N0 matter what may be mentioned or used in any circuit of any booklet or periodical you

may be building from, remember that the best parts have not necessarily been used.
There are many advertising manufacturers-all expect a share in the use and mention of

their products, and they usually get it. LISSEN gets a share, too, but obviously it is not possible
for the periodical to use all one maker's parts, although they may be known to be the best.
Remind yourself of that when building-remember, too, that the best parts are LISSEN, and
that if you build with them you will use all the energy available, and get louder, clearer signals
from near and far in consequence.

FACTS OF IMPORTANCE ABOUT LISSEN PARTS--
LISSEN SWITCHES

LESSEN
2 -wag Switch.

There is one for every switching need in radio. Designed for radio
work where' currents arc small-they will not waste current.
They fit easily-take up little room. LISSEN ONE HOLE FIXING
OF COURSE.

LISSEN 2 -way
LISSEN Series -parallel

Previously
2,9

LISSEN Double Pole Double Throw 4'-
LISSEN Key Switch

NOW
1/6
0/6
2,6
1/6

LISSEN FIXED CONDENSERS

Fixed condensers should be leak -proof, and if they are LI33EN
which DELIVER ALL THEIR STORED UP ENERGY ALL THE
TIME, nothing is lost. Note the case in the LISSEN condenser,
how it can easily be used upright or flat. Then the price of
LISSEN FIXED CONDENSERS ii hall what it was a year ago.
The plates are properly laid in a LISSEN-they are homogeneous
with each other, and cannot move or come apart.
Capacities 0001 to 001, 1- each (much reduced).
Capacities 002 to .006, 1 6 each (much reduced).

DEMAND LIMN FIXED CONDEN3E113.

LISSEN
VALVE HOLDER

Has both low losses and also
low capacity, twin virtues
found in few valve holders.
Sent out ready for baseboard
mounting but can also be used
for panel mounting by bending
springs straight.

Patented, Previously 1,8,
NOW 1 -

1
LISSEN
FIXEDe-GRID

LEAKS
They do not alter-they are perfectly silent. You can put a
LISSEN hall-megohm leak in circuit direct on to a 220 volt
supply and leave it on indefinitely -it will not alter. It can then
be put straight into a critical radio circuit-it will be absolutely
silent. LISSEN grid leaks have been further tested by exposure
to rain and sun on the roof of the LISSEN factory. They never
altered, never varied. Patented.

All resistances-Previously 1,8, NOW 11- each.

BASEBOARD RHEOSTATS Redzurtd. from 6
To popularise baseboard mount-
ing resistors, LISSEN has now
lust reduced the price. Base-

"

board type are without
knob, dial and pointer,
which are not needed for

1 baseboard.

i From
Jan.

Previously 24
Fr:ees 7 ohms 2.'6 1 6

35 ohms 216 1.'6
0 400 Potentio-
Imeter .. .. 2i6 1'6
fs QUALITY RHEOSTATS
22 FOR PANEL MOUNT-
i ING - previously 4 -

NOW 2 6
41

LISSEN ouality-look
1 bow they are made,

and note the irresist-
ible appeal of price.

Previously NOW
LISSEN ..
7 ohms, pat. .. 4i- 2.6
LISSEN
35 ohms, psi 4/- 216
LOOSEN DUAL,
Pat. . . .. 6/ - 416
LOOSEN Poten-
tiometer, pat. 416 2'6

LISSEN ONE HOLE
FIXING, OF COURSE.

LISSEN

COMBINATOR

Into it fixed condensers and resistances can be clipped in a moment
and a complete resistance capacity until quickly formed. Useful
for mounting condenser and grid leak in the ordinary way without
soldering, although soldering tags arc also provided. PRICE 1 -.

How to make H.T. Batteries last longer.
Every ordinary ILT. battery can be made to
yield more energy if a LISSEN 2 mid. (or
1 mid., but the larger capacity is the better)
is put across it. It will absorb all the noises
when the battery gets old. Your dealer will
be pleased to show you how to connect it
easily.

LISSEN (Mansbridge type) Condenser
2 mid. 4 8; 1 mid. 3 10.

.01 2 4 1. 2'6
025 2 4 .25
.05 2 4 .5 3.4

Specially moulded case makes it impossible
for the condenser to short circuit on to
gase-a feature exclusive to LISSEN.

USE ANY CIRCUIT BUT ONLY LISSEN PARTS, NO MATTER WHAT ELSE MAY BE NAMED, and you
will gain in volume and eliminate distortion. LISSEN PARTS-WELL THOUGHT OUT. THEN WELL MADE.

LISSEN LTD., 26-30 FRIARS LANE, RICHMOND, SURREY
Managing Director : THOMAS N. COLE. L. 215 A

0
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- MORE ABOUT THE
" RADIANO THREE"

(concliuled).

if required. To do- this, all that is
necessary is to take the readings of a
number of stations which you have
tuned in, the wave -lengths of which
you know, and mark corresponding
points on the plain chart. These
points can then he joined by a line

coil. When using the " Radian()
Silencer," I would suggest that the
lead A2 be taken to the " ten "
tapping on the X coil, as you will
usually get greater signal -strength
in this way, and although without the
Silencer the selectivity. will be slightly
less than with the tapping taken to
the " six " you will find that with
the Silencer gives all the selectivity
required. Don't imagine, either, that
it complicates reception for it is as
easy to work as it is to make.

.1 back -of -panel view of the Radiano Three, showing how Itc.cibic
connections are used, to simplify construction.

which will take a shape somewhat
similar to that given in the specimen
chart.

The use of the " Radiano Silencer "
will slightly change the reading of the
tuning condenser for a given wave-
length, and the readings will also
vary a degree or two according to
Ni% hefher your lead 12 is connected to
one or the other tapping on the X

"MODERN WIRELESS"
Have you secured your copy of " The
Combine Five " ? This well -illustrated
constructional 16 page book is being
given away with the March Double
Number of Modern Wireless now on sale.

Secure your copy before it is too late
March to

11

Modern Wireess Double Number

THOSE ODD LENGTHS
OF WIRE

- - .

EXPERIMEN 1.-; im,iiving the con-
struction of special coils often
lead to an- accumulation of

insulated wire of various' gauges.
Very short lengths are best thrown
away, as they are only a nuisence'to
store and they lead to endless tangles
in the wireless cupboard. The longer
pieces, however, over three or fonr
feet long, for example, are quite worth
Preserving, so long as the. insulation
is sound.

Hanks of wire have a habit of
getting tangled together, so that the
sorting out of the wire required for
a particular job becomes not Worth
while, and new wire is preferred for
even the smallest coils. If the wire
is wound on a reel in odd lengths, the
long, unbroken piece which is wanted
will probably turn out to be under
Death two or three shorter pieces.

Storing Short Coils
A good way of storing lengths .of

wire of this kind is to wind them on a
wooden pole. Something about an
inch in diameter will do very well,
such as a broomstick. Two or three
feet of the stick are needed, and holes
are drilled through at intervals of an
inch or so down its whole length.
The spare lengths of wire are then
wound on the stick separately ; that
is to say, the lengths are never wound
one over another. The ends of the
lengths are passed through the holes
in the stick, so that they cannot
unwind and get tangled. The stick
may conveniently be supported on
two brackets on the wall, being left
free to turn, so that . the particular
length of wire wanted may be easily
pulled off. -

A. V. D.H.
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BROADCASTING POLICY
THE LARGER VISION

By Our Special Commissioner
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Now that the new Governors of
the Broadcasting Service have
been initiated into their work,

they will be called upon to consider
many important questions of future
policy before the end of this year.
They will have the considerable ad-
vantage of carefully prepared pro-
posals and recommendations shaped
with a view to extensive and continu-
ous development over a number of
years. The executive staff at Savoy
Hill are understood to have sketched
out an extremely ambitious programme
of development. A survey of some
of the points probably covered may
be considered appropriate at this
juncture.

As broadcasting advanced under
the aegis of the old Company, con-
siderations of expediency and com-
promise necessarily intervened to
modify policy. Nevertheless, the
Company managed to keep public
service steadily in the foreground.. It
was freely recognised that broad-
casting had certain definite obligations
to other branches of the entertain-
ment industry, to the newspapers,
and to the concert industry. Thus,
for instance, the series of National
Concerts at the Albert Hall was con-
ceived partly, it is true, for Broad-
casting, but chiefly as a contribution
'to music generally. Now, however,
broadcasting is strong enough to
reconsider this policy of general
amiability.

Two Schools of Thought.
One school of thought holds strongly

that a correct interpretation of the
duty of the B.B.C. to its subscribers
does not cover these so-called " social
obligations." Those who adhere to
this school. point out that all available
resources should be concentrated on
the one main :purpose, the improve-
ment of studiowork and transmission.
They believe that when broadcasting
becomes a distinctive art it will peen-
sist entirely of studio work on the

entertainment side. Music, drama,
talk-all will be speCially adapted to
the medium. To these people it ap-,
pears wasteful and a breaCh of trust
for the B.B.C. to develop outside
shows, or relay from theatres or
concert halls.

A Word of Warning.
Opposed to the narrow school of

" straight studio work " is the school
that believes the policy of the Broad-
casting Company was right, and

Sir John Reith, Director General of
the Broadcasting Corporation.

should be continued. Those who be-
long to this group advocate proposals
which would involve the B.B.C. in
joint stewardship of the essential
interests of music, opera, and perhaps
of other arts as well. They envisage a
time not far distant when the whole
musical enterprise of the country will
be controlled by and centred in.
broadcasting. When this state  of
affairs is reached they believe it would

THE WIRELESS CONSTRUCTOR

Is the Broadcasting Corpo-
ration taking a wrong view
of its obligations? In this
special article our Commis-
sioner, who is in the closest
touch with affairs, suggests
the lines upon which the
Corporation will develop its

activities

be anti-,neial for the B.B.C. to exploit
it for purely selfish ends.

The conflict between these two
views will be interesting to watch. It
is, of course, safe to prophesy that the
result will be a reasonable compro-
mise.  The " straight " school will be
left with priority, but the " social "
outlook will be retained. Far-
reaching "consequences will flow from
this result. Broadcasting will become
a fairy godmother to many deserving
artistic enterprises.

But one word of warning is in
season. The Savoy Hill people will
have to exercise great care to avoid
subsidising inefficiency. It is all very
well for them to keep art alive ; but
they must make sure that the organ-
isations concerned are efficient and
reliable. If this condition is not ful-
filled. then there would be a breach of
faith with the subscriber to the
broadcasting service. But well
handled on the lines so conspicuously
successful with most B.B.C. enter-
prises to date, 'these projects should
result. in great benefit to the com-
munity. In five years'. time, Opera
should be permanently established in
Britain without a state subsidy ; and
centres like the Queen's Hall should
be safe for the best music.

Radio the Reformer.
Then,too, as time goes on, a develop-

ment of the larger policy will make
the work of the B.B.C. impinge on the
progress of schemes of Empire trade
expansion. Gradually but steadily
Britain should regain in the ether the

' ascendancy lost on the screen. Ulti-
mately the broadcast word will be a
much more potent power, and the
supreme broadcasting service will
outbalance the supreme film service.

Discord, domestic and international,
should be largely softened, and ulti-
mately removed, through the states-
manlike handling of the broadcast
service. Where class jealousy and
suspicion are fostered by iporance.
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Broadcasting Policy : The Larger Vision-concluded

the broadcast word should illumine
many dark places 'and obviate many
unpleasant disagreements. Similarly
in international affairs the discreet use
'of broadcasting may be an effective
antidote to war -fever.

Broadcasting the Budget
Those who realise something of the

implicatious of the. reaction of broad-
casting are agreed that once Parlia-
ment is put on the air, anew vitality

that the Government will set up a new
select committee to investigate the
problem of broadcasting their pro-
ceedings. This arises out of the re-
newed prOposal to broadcast the
Budget speech. But the probability
that the select committee so' ap-
pointed will report adversely need not
discourage those who are advocates of

. the broadcasting of Parliamentary
debates. The innate conservatism of
Parliamentary committees will last out

 Thr Voice Controller. It this switchboard in the I; Ion Trunk E.rehanip, the
ol of the fruns-ocean telephony chi Rugby is controlled.

will be breathed into our democratiC
system. Naturally Parliamentary

,

broadcasts would be on a special
wave -length, but they would be
extending tremendously the value and
significance of Parliamentary institu-
tions. To broadcast Parliament is to
ensure the permanence of the Consti-
tu'tion, and effectively to counter the
agencies alike of extreme reaction and
of extreme " action." .

During the spring it is probable

a little longer, but will not be on top in
1929. I would say that the broadcast-
ing of Parliament will begin in 1930.

Better News Bulletins
1s for the future of B.B.C. school

transmissions and avowedly educa-
tional work, this will.not have passed
through its experimental stage for
another two years. It is possible now,
however, to indicate that in the rural
areas its permanence is assured.

In the matter of its news services
the B.B.C. is carrying -on for a year
with a working arrangement that
allows for limited expansion, but
probably for as much as can be
exploited in the time. Before long
listeners will expect to have more
frequent and more complete news
bulletins.

An Extension of Frontiers
Will this lead to war between the

printed and the spoken word ? Let
us hope not. Such a war might have
disastrous consequences. On the one
hand the Broadcasting Corporation
would not be able to spare the money
required for the organisation of a
world system of news collection.
It may indeed be inevitable, but
great efforts will he made at Savoy
Hill to prevent a ruptitre, Perhaps
the chief factor in the outcome will be
the statesmanship. and moderation of
the spokesmen of the Press. If they
allow broadcasting gradually to ex-
tend its frontiers, meanwhile adjusting
themselves to the changing conditions,
then all will be well, in the end.

RESULTS WITH THE " SAMSON."
To the Editor, " Wireless Constructor."

Sir,-Having built the " Samson,"
perhaps you might be interested to know
the results obtained, but first I should
like to definitely say that both for
quality and quantity it is the finest two -
valve set I have ever heard. The
volume is indeed remarkable. I re-
ceive London at fair loud -speaker
strength, Bournemouth very good, and
Manchester fairly well. Madrid excel-
lent volume loud -speaker, also Barce-
lona, Radio Toulouse, and Langenberg
very good. Berlin fair, and Madrid on
indoor aerial at very good loud -speaker
strength. Offering my congratulations
on this very fine set, I am, Sir,

Yours, W. E. CHAPMAN.
83, Albany Road,

Roath, Cardiff.
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Dr. J. A. Fleming,
F.R.S., originalinventor of the
Thermionic Valve,
writes, "You maybe
glad to know that
with one of your
AMPLION Loud
Speakers I receivebroadcast most

splendidly."
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The popular " Dragon " shape-at once
graceful and efficient - with wooden
flare of Jacobean oak finish. Improved
appearance --pleasing mellow tone.
A full size, well designed, well balanced
and exceedingly efficient Loud speaker,
with the Amplion Hall -mark, for three
pounds, eighteen shillings and sixpence.

LI
Announcement of Graham Amplion Limited, 25 Savile Rol', London 8'.z
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-----WcIt°%6e"COSMOS" COMPONENTS
in your set

The experience and skill of pioneers of the wireless
industry are behind the production of " Cosmos "
Components. Include them in your set-the differ-
ence in results and appearance will be appreciated.

"COSMOS" ANTI -VIBRATION SPRING VALVE
HOLDER

The shock -absorbing element in the " Cosmos " Valve Holder is not a
stiff flat spring or sponge rubber which absorbs moisture, but a
separate spiral spring for cacti leg. This construction gives maximum
elasticity. Price for Panel or Baseboard Mounting, each 2/9.

THE " COSMOS " RESISTANCE COUPLING UNIT
Real purity of reproduction can only be obtained with resistance
capacity coupling. The " Cosmos " Coupling Unit with a suitable
valve is as effective as an ordinary transformer coupled stage. It
avoids all distortion and effects considerable economies in first and
operating costs. Designed primarily for use with the " Cosmos " S.P.
Blue Spot Valves, it can be used successfully with any valve having
an amplification factor of 3o or more. Special attention is directed
to the following advantages of the " Cosmos " Coupling Unit :
(1) It takes up little space in a set. (5) It is economical in L.T. current
(2) It is not liable to be broken. (S.P. Blue Spot Valves consume
(3) It has permanent resistance values. 0.09 amps.),

(6) It ' is economical in H.T. Battery
(4) It allows for simplified wiring. consumption (less than 1;20 normal).

And lastly its use results in purity of reproduction without loss in
volume.

Type " 0," the Unit alone .. .. 8'8
Type " V," the Unit incorporating spring valve holder .. 10/6
Suitable valves for use with this unit are " Cosmos " S.P. 18, B, and " CO3MCS "

S.P 55,"B,

"COSMOS" LOW LOSS SQUARE LAW SLOW
MOTION CONDENSERS

The " Cosmos " Condenser is a slow motion condenser with absolutely
no backlash either when new or after use. This desirable feature is
accomplished by the use of a spring belt held in tension which permits
coarse tuning with the large knob, and a io : r slow motion with the
small knob. Cone bearings allow for adjustment, and the slow motion
bracket can be mounted for remote control.

The Condenser for fine tuning.
Slow Motion .00025 mfd. 1419 Ordinary motion .00023 mid. 12'-

.0005 15,'6 .0005

9

0 (6 111
RADIO COMPONENTS

Ask for " Cosmos " Leaflets on Components, Valves, Sets, etc.

METRO-VICK SUPPLIES LTD.
(Proprietors : Metropolitan -Vickers Electrical Ca., Ltd.)

Metro -Vick House, 155, Charing Cross Rd., London, W.C.2.
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SumE time ago it was the fashion
for newcomers to the ranks of
the radio enthusiasts to start

either with a simple crystal set or
with a fairly straightforward single-
valver. The constructors would de-
rive the greatest possible amount of
pleasure from theSe early attempts,
and would later on add amplifiers to
them, leaving the " old originals "

11011 Efficiency
inOlelVialver

L.H.Thomas
An cosily constructed Reinort: receiver for reception

on high or low leave -lengths.

identical with the others just dis-
mantled. .

- There may be something to be said
for this complete destruction of old
sets, but it certainly savours rather
of7 wasting time. Once a low -fre-
quency amplifier has been rigged. up
and made to give complete satisfac-
tion, - there is not much that can be
done to it ! Why not, then, when

THEORETICAL
D IA GRA M.

practically untouched. for some time.
Times have changed, however, and it
now seems to be the rule to scrap one
set completely and to proceed to
something bigger, better, and quite
different.

Modernizing the Detector
This may be all very well in its way,

but the writer has noticed a friend
pulling to pieces an excellent set,
(in this case the popular arrange-
ment consisting of a " Reinartz "
detector followed by two stages of
L.F. amplification) and constructing

.another set with, it is true, quite a
different detector circuit, but two
'` note-mags." that were practically

Fig . 1 .-- The circuit

employed is one

that has given con-

sistently good
results, especially.

on the higher fre-
quencies.

L.067

thirsting for improvements, occa-
sionally be content to alter the detec-
tor only, and leave the note -magnifiers
alone ?

There is plenty of room for improve-
ment in this direction, and a little
time and trouble spent on the con
struction. of the " nucleus " Will cer-
tainly be worth while ; it will be all
the more appreciated when one or
two note -magnifiers, known to work
well (since they have not been dis-
mantled and wired up again), are
brought into service.

The single -valve receiver described
in this article is the outcome of con-
siderable time spent on improving an
old receiver. The writer, instead of

.501-

" going about things " in the usual
way, removed the detector' portion of
the wiring from his old 'set, leaving
the two note-pagnifiers untouched.
Various circuits were tried. and when
the one giving the very best results
was decided upon. it was assembled
separately in another

LIST OF COMPONENTS.
1 panel, 12 in. by 8 in. by tir in.
1 oak cabinet and baseboard, 9 in. deep,

for the above, and two panel brackets.
2 '0003 low -loss condensers, with slow-

motion drive.
1 valve holder.
1 0003 fixed condenser, with clips, and

one 2 megohm leak.
1 H.F. choke.
1 six -pin base, and a suitable number of

standard rlug-in fcriners.
Terminals engraved "Aerial," " Earth,"

"'Phones " (2), " H.T.
" H.T. -," ",L.T. +," and " L.T.

1 filament rheostat, of resistance to suit
type of valve used.

1 ebonite strip 5 in. by 2 in. by -?d- in., to
 take four terminals.

Quantity of brass bolts and wood screws,
" Glazite " or tinned wire for
wiring, etc.

Swinging coils, in the writer's
opinion, are nearly always.inferior to
a good arrangement of coils with fixed
coupling, reaction being controlled by
some' ca paei tat ive arri' II nt. The

2.070.
nauuumnouuunm rril 151

.5STURNS /II
2LAYERS

.1,e)

3'111141151 I ITITIT1730011111 23
L2

80TURNS

Ilidll

MIMI*

6

L3 4
40 TURNS

5

THE ENDS OF THE IV/ND/NOS ARE
TAKEN TO THE P/NS ON THE BASE
WITH THE APPROPRIATE NUMBERS.

Fig. 2. Actually there are six pins on
this standard plug-in former, although

only four are shown in this sheteh.
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A High Efficiency Single Valver-continued

method adopted in this set was -there-
fore one employing the conventional
circuit, but with " parallel feed "for
the H.T. supply. This means that

excellent degree of selectivity is ob-
tained by means of this arrangement.
and it has the additional advantage of
eliminating one control which would

PANEL LAYOUT L.068.
Fig. 3. The panel dimensions and

the H.T. is supplied across the anode
and filament, the reaction coil being
also connected (in series with a vari-
able condenser) across these two
points, instead of in series -with the H.T.
(the original arrangement). Then, to
prevent any H.F. energy from stray-
ing through the alternative path
provided by the 'phones, and high-
tension battery, a high -frequency
choke is inserted between the. anode 'of
the valve and the 'phones. The whole
theoretical circuit should be quite
clear from Fig. 1. Reaction control
is, of course, effected by. varying, the
capacity of the condenser C2,' and,
provided that the coils are arranged
with the correct number of turns and
also with the correct coupling, they
may be permanently fixed in relation
to one another, or may even be built
in one unit. The latter arrangement
has been adopted in this case.

The Coil Windings
Coils are wound on ebonite formers

provided with six=pin bases, each
former accommodating three separate
windings-L1, the primary or aerial
coil ; L2, the secondary winding ;
and L3, the reaction coil. The aerial
coil is fairly tightly coupled to the
secondary, and is untuned ; an

bIll .

he necessary if any attempt were made
to tune LI. The whole of the
secondary coil is tuned by a condenser
(the left-hand one on the front panel),
and the reaction coil is wound so that
it commences at a distance of about
half an inch from the end of the
secondary winding.

Economy and Efficiency
This arrangement is extremely

convenient from the point of view of
those who may wish to change rapidly
from one wave -band to another, since
it is only necessary to pull out one " coil
unit" and to insert another. (Quite
a favourable comparison with the
amount of fumbling and alterations of
coupling- necessary with sonic sets of
the three -coil tuner " type). Again,
with sets employing separate plug-in
coils, it is sometimes impossible to
make quite sure that the right size of
reaction coil is used. Even if certain
sizes of coils are duplicated, it is quite
possible that the correct size is one
between, say, No. 50 and No. 75.
With home-made coils of this type
one can always arrange the turn num-
bers to suit oneself.

It may, perhaps, be argued that to
(Continued on page 505).

drilling positions are given

As this photograph
there is

nothing difficult about
the wiring of the
receiver, though care
shouldbe torten not
to crowd the connec-

tions together.
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ORMOND for the

" RADIOPLAN SILENCER"
yOU should fit Ormond. Onee.

you have felt their liquid.

like tuning movement and heard

how sharply defined the signas

are,you will not use any other.

AGAIN Ormond S.L.F. Con-

densers have been specified.

Technical experts all know

from experience how re-

liable and efficient they are.

ORMOND
S.L.F. SLOW MOTION

(Ratio 5 -I)

CONDENSER
bearings are embodied ; radio -frequency

dielectric and eddy -current losses are reduced
to the minimum ; construction is robust and
unequalled in finish ; every refinement is in-
cluded--Anti-capacity Shield, one -hole fixing,
tags and terminals ; and net the least considera-
tion is the

EXTRAORDINARILY
With 4in. Bakelite
Knob and Dial and
Anti -capacity Shield

LOW PRICE:

With Dual Indicator
Dial which acts as
Anti -capacity Shield.

'0005 mfd. 20 - '0005 mfd. 21 6
'00035 19 6 '00035 ,,21 -

'00025 19 - 00025 2,1.6

istered

FIG.1

Li}
Wad<

199-205 PENTONVILLE ROAD,
KING'S CROSS, LONDON, N.1

Telephone: Telegrams:
Clerkenwell 9314-5-5 "Oemondengi, Kineross".

FACTORIES:
Whiskin Street & Hardwick Street, Clerkenwell, E.C.1

Continental Agents:
Messrs. Pettigrew & Merriman. Ltd, " Phones Home"
2 & 4 Bucknall Street, New Oxford Street, WCI

..gogestoscsmowerioriesiosimassiii.goommom.1.."`K-A

114013 AND DIAL

FIXED WITH GRUB SCREWS

Or 00 oa 001

ifinkfialft1610,16AW

FRICTION CUP

SECTION OF

DUST COVER -- `

ROTOR TERMINAL

ADJUSTING NUT

PATENT APPLIED FOR

KNOB & 4" DIAL

BEAUTIFULLY

FINISHED

HAND CAPACITY

SHIELD

4-- STATOR

TERMINAL

SELF CENTERING
BALL RACE

A QUALITY
EBONITE BUSHES

FRICTION DISCS

THRUST BALL

RAC!,

ADJUSTING

S.L.F. - BALL BEARiN SLO MOTION - Ratio 55-1
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IGRANIC
Triple Honeycomb
INDUCTANCE

COILS
are mate in 17 sizes
and cover all wave-
lengths from 100 to
25,000 metres.

The prices are very low, the
smallest sizes are only 2/9 each.

IGRANIC

GANG
CONDENSERS
Fitted with special balancing
devices for equalising the tuned

circuits.
Twin Gang £2 10 0
Triple Gang ... £3 15 0

IGRANIC

Variable
Condensers

Low Loss Sq. Law.
.00015 mai. ... 17/-
.0003 .. 18/6
.0005 - . 21/6
.001 . 25/-

IGRANIC
" E " Type

Low
Frequency

Transformers
for full volume
and outstanding
purity of tone.

Ratio 1:5
1:3 ,.. 15/-

111111111111M i 111111111r

Igranic " NONMIC "
(Anti-microphonic)
Valve Holders

3/- each.

.0e. \ 0\00 \ /./..00000

Igranic-Pacent
Porcelain Rheostats

6, 10, 20, 30 & 50 ohms. 2/6 each.

To build
A GOOD

RECEIVING SET
you must use

GOOD COMPONENTS

(IGMNIC)

0,100\ \ 0.0./ 0o0/040/000.0.000 00.04 \game., \ softo,%.00 0.0-W 00,4010.000..... 000 \ 00,00

YOU WILL RECEIVE A DESCRIPTIVE
IGRANIC CATALOGUE IF YOU WRITE

GIVING REFERENCE " J.226 "
TO-

IGRANIC ELECTRIC C° LT.D
149, QUEEN VICTORIA STREET, LONDON

Works: Elstow Road. BEDFORD

IGRANIC
Centre Tapped

"XLLOS" COILS
Specially suitable
for Neutrodyne
circuits. Five
sizes for wave-
lengths of 110 to
3,350 metres.

Prices from 7/- each.

IGRANIC

PRESET
RESISTOR
(Fixed -variable)

Maximum resistances of 6, 10,
20, 30 and 50 ohms. Variable

over whole range.
Price 1/8 each.

IGRANIC

" lndigraph

Vernier Knob

and Dial.

Price 7/6

IGRANIC
FIXED
CONDENSERS

and
FIXED GRID LEAKS

Fixed Condensers
.0001 to .002 ... 1/6 ea.
.003 to .006 2/- ea.
Fixed Grid Leaks 2/3 ea.

i(em

-411111111111111111111111111111111111111111111111.1.M.1..1,111111Min......11111111111111111111 llllll

VALCO MAGIC!
WILL MAKE YOUR BROKEN

VALVE AS GOOD AS NEW.
ALL TYPES OF VALVES REPAIRED AT HALF

LIST PRICES (minimum charge 5/-).
Satisfaction Guaranteed or MoneyRefunded.
An unsolicited testimonial from one of our many satisfied'customers;

BLAEN-Y-CVNI. 23/12/26-I have received repaired Valve safely,
and on test find it to function as well as when new. Thanking you
for same.-G.H.
Weca S.P.'s and low capacity types not repairable. Minimum

D.E. current 0'15 amp. when repa'red.

VALCO LTD Dept. "C.", TABOR GROVE,
WIMBLEDON, S.W.I9.

Cal'1146dr-/ NO
Superfine Quality

Trelleborgs
GENUINE

EBONITEGUAR.ANTEED

pp VOLTS Pt RM1MI
laTagas;i4 

^7adotfi 1204
AA addialmq1Altemaut

PRICES

'SECOND'
QUALITY
WE DO NOT
MANUFACTURE

LOW GRADE
mATZRIAL

d sciedetc
THMKNESS. HIGHLY POL!SHEO. MATT. STANDARD GLOSSY. MAHOGANY;

in. Per sq. in. 1.d. .9d. .8d. 1.1j3d.
i'l, in. Per sq. in..75d. .66d. .6d. id.Address Trade Inquiries only 0:-P. C. MICHELL. 31117mOing DirerlOr,

TRELLEBORG EBONITE WORKS Ltd., AUDREY HOUSE, ELY PLACE, E.C.1
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A High Efficiency Single Valver -continued

wind separate sets of coils in this way
involves unnecessary " waste of wire,"
but the expense is even then much
less than that of a set of ready-made
coils.

The front -of -panel drilling diagram
reveals the fact that there is nothing
mounted on the front of the set but
the two variable condensers; a fila-
ment rheostat, and fiiur terminals,
two for the aerial and earth, and two
for 'phones.

Slow-motion condensers have been
used, and the size has been kept small
(-0003).- Here again the home-made
coils score, since- there can be no
question of the condensers failing to
cover the range properly. The coils
are wound to suit the condensers.!

As will be seen from the back -of -
panel diagram, Fig. 4, the wiring is of
the simplest order. It should, how-
ever, be borne in mind that unless the
connections to the " 'phones ter-
minals are made first of all, they may
be found a little awkward to get at.
After these connections have been
made, there is no particular order of
preference for the others.

Avoiding Overlap
It will be seen that a. cabinet of

ample size has been used to house
the set, all the components thus being
well spaced out. In the writer's
opinion, much of the success of the
receiver depends upon this.

The grid leak is normally connected
across the grid condenser, although
it may, of course, be taken direct to
the positive end of the filament, if
the reader, has any special preference
for that arrangement. To obtain
freedom . from " overlapi' several
different values of grid leak may
be tried, since it is, of course.
impossible to name one value t() suit
all the different types of valves which
may be used with the receiver. If a
valve of the high -impedance type de-
signed for resistance -capacity coup-
ling is used, it will, as a general rule.
be found advantageous to use a grid
leak of higher value than usual --
4 or even 5 megohms seems to suit
these valves very well.

Now, as regards the actual con-
struction and. turn numbers of the
coil units. The formers are of Bake-
lite, which is quite easy to drill with
an ordinary twist drill, if the former
is held in a clamp or vice (though not
under too great a pressure). Both the

bases and the bottoms of the formers
are numbered, and this makes it -
quite simple .to ascertain that the
connections are all correct. The
numbers appear both upon the back -
of -panel diagram and upon the theo-
retical circuit diagram. The best
guide for constructing the coils them-
selves, however, will he the small
sketch, Fig. 2.

ConstruCtion of the Coils
For the broadcast band of wave-

lengths the turn numbers and posi-
tions are as follow : Aerial coil (at

top of former), 55 turns ; secondary
coil, separated from end of aerial coi
by a inch, 80 turns ; reaction coil,
separated from bottom end of
secondary coil by inch, 40 turns.
It is this coil that appears in the small
sketch, and it should be noted that
the 55 -turn aerial coil has been wound
in two layers : 28 turns are wound
straight on, beginning, of course,
from the top, and the wire is then
taken back to the first turn again,
and the remaining 27 turns wound
over the first layer, and, of course,
in the same direction. The 80 -turn

EARTH AERIAL
0

10Q
O (6)

C2O

, NEAREST
0 *PANEL

4111, R

,

-PHONES- 11

OA 0 0
*

0il;.
- I

"'46 S
t°

oak ,No.O ..0 0p

Id .111.1.

s:#"-
W/M/VC ITIT
DIAGRAM ...

4 . 11.T.

\-1.-;-.
,..- si,---
.M_ .M..

Er It l' OE
- .

i - L.T. - L.069.

. With the aid of the above diagram MP difficulty in wiring rein be experienced
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A High Efficiency Single Valver-concluded

secondary is wound in a single layer,
and so is the reaction coil. With the
wire used by the writer (No. 30
D.S.C.), the coil former will just
accommodate these three coils as
described, but, of course, for higher,
wave -lengths it will be found neces-
sary to wind the secondary also in two
layers.

For the Short Waves
The coil unit shown in position in

one of the photographs was wound
for the purpose of carrying out some
tests on the 150-200 metres amateur
wave -length band, and has the follow-
ing windings : aerial coil, 27 turns ;
secondary coil a in. spacing440 turns;
reaction coil (1 in. spacing), 13 turns.
As will be seen, the aerial coil is not
coupled so tightly to the secondary
for the reception of these shorter
waves, as the damping effect of a
tight -coupled aerial -sometimes makes
it difficult to persuade the set to
oscillate.

For the very short wave -lengths

(between 30 and 50 metres) the
following turn numbers are suitable :
Aerial coil, 5 turns ; secondary coil
(2 in. spacing), 12 turns ; reaction
coil (/ in. spacing), 6 turns. The set
is extremely easy to handle on these
short waves, and .K.DKA and
W G Y have often been heard at good
strength, i , addition to amateur
transmissions from all parts of the
world, including the Antipodes. The
writer's short-wave coils were wound
" close up," but probably a slight
spacing between turns would be found
beneficial.

As regards the operation of the
receiver, this is so simple that there
is very little need be said. It should
not be omitted, however, to connect
the earth end of the aerial coil to the
positive side of the L.T. battery
(socket 6 to socket 2 on the base).

The valve used by the writer was
one of the / ampere " resistance -

503

capacity " type, and about 60 volts
H.T. was found desirable to give the
very best results. The particular
valve employed worked perfectly
well with 4 volts across the filament,
although rated at 5.5. A 30 -ohm
rheostat was used, in conjunction with
a 6 -volt accumulator. With the turn
numbers and, spacing mentioned, the
set should in all cases stop oscillating
when the reading of the reaction con-
denser is about 30°. A slight increase
in the capaCity of pie latter will
:bring it smoothly over the oscillation
point.

The Results Obtained
Results on the broadcast band were

very gratifying, the local station,
although extremely strong, only occu-
pying 10 or 15 degrees of the dial
(this at a distance of 6 miles).

About 24 Continental stations were
logged, nearly all of these being at
quite good strength. With a 2 -valve
L.F. amplifier added, no fewer than
16 of these were tuned in on the loud
speaker, and the volume from 2 L 0
was quite overpowering.

In addition to being a good " start-
ing -point " for those who may wish
to add amplifiers later, it seems to be
an excellent " self-contained " re-
ceiver for use with headphones, and
has the merit of being extremely
cheap to construct and maintain, as
well as being simple to operate.

The completed re-
ceiver ready far
test with 11w valve

and coils in posi-
tion. Note the
relative spacing
between sections of
the coil-a very
important matter.
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Eight Coils in One

A truly universal coil to
cover all wavelengths
from 160 to 4,300 metres .

for1316

Back view of Cod
showing arrange-
ment of windings
through the trans-
parent cover. (Note
the projection of
the adjustment lever
beyond the case,
to obviate Hand
Capacity effects.)

This wonderful new coil replaces a whole
set of ordinary coils and can be used in
every circuit with the utmost simplicity.
It is actually eight coils in one. With
it there are no " dead-end " losses ; all the
coils that are not in use being " shorted,"
and entirely out of the circuit.
The - Blue Spot Multidyne " can be used
in a detector set as well as in a valve set
as primary, secondary or reaction coil.
As a reaction coil it entirely eliminates the
difficulty so often experienced in obtaining
correct ratios. The carrier wave is quite
easily kept free from distortion by simply
adjusting a single lever. Don't be troubled
with obsolete coils-get the

"BLUE spor
UTICA(
ALL -WAVE COIL

:fS'\

1V110!esd.'e only:

F. A. HUGHES & CO.,
LIMITED.

Head Office : 204/6. Great
Portland Street, London, W.I.

Telephone: 3Iuseunn 8630.
Telegrams : " Distaacing,

IV esdo, London."

SUB -AGENTS:
Yorkshire : E. Harper & Co., 10

Manchester Road, Bradford.
Lancashire and Cheshire:

F. A Hughes & Co., Ltd.,
6, Booth Street East. C. -on -M ,
Manchester.

South Wales : Watson Bros., 43,
Dock Street, Newport.

Midlands: Foster -Boynton Co. Ltd.,
70, Lombard Street, Birmingham.

Northumberland, Durham.
Westmorland and Cu m-
berland : David Bloom, 68,
Northumberland Street, Newcastle -
en -Tyne.

Scotland J. S. Shea & Co., 58,
Gordon 'Street Glasgow.

Ask your Deafer,
or write to one
of the above
addresses for
LIST "C. 3 " of

Blue Spot"
Specialities.
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Amsterdam First Prize
Winner approves

Lewcos Screened Coils

Mr. R. Waldo Enter In, witracr of
the first prize at the Amsterdam
Wireless Exhibition.

If

Mr. Emerson writes :
Dear Sirs,

I have now finished experimenting with an All -
British Six which I made, and decided to use your
Split Secondary Transformers, and no doubt you
would be pleased to hear the result.

Using S.T. valves throughout, I am able to get
Leipzig free from London on an outdoor aerial
one mile from London, and using the telephone as a
capacity aerial, I have been able to receive Cardiff
with a slight trace of London in the background.

The set remained perfectly stable over the entire
wave -band, and I can honestly say the coils have
given every satisfaction.

Yours faithfully,
(Signed) R. WALDO EMERSON.

Comparative tests prove that LE\VCOS Screened
Coils and Transformers have a lower H.F. Resistance
within their screens than any other coil on the
market.
Use LEWCOS Screened Coils in your set. Obtainable
from all wireless dealers. Full particulars and prices
sent on request to :

THE

LONDON ELECTRIC WIRE
COMPANY & SMITHS, LTD.
Playhouse Yard, Golden Lane, London, E.C.1.

Screened Coils

04 d) I i/
or.
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POO

1927 IMPROVED MODEL
H.T. ACCUMULATOR

TCI prove our absolute confidence' in
these accumulators, we guarantee, if
you are not satisfied, to accept return

within 21 days from purchase date, and
refund money in full provided battery is
returned intact to the Agent from whom it
was purchased.
C.A.V. H.T. Accumulators represent an
epoch-making advance as compared with dry
batteries. When dry batteries are down they
are done, and frequent renewals make them
more expensive. C.A.V. H.T. Accumulators
will last for years, and only need recharging
approximately every four months. They give
bigger volume and are silent in operation.
Every Accumulator is supplied fully charged
ready for use, absolutely complete in case, and
with distilled water filler, all included in the
price, viz. :

60 Volts 60/.
Size 81 ine. by 7 ins. by 71 ins. high.

30 and 90 volts also supplied at pro rata prices.
Catalogue supplied on application.

QAVan5-1'-c1C1-11eInterill Co)i-Lp0
ACTON, LONDON, W. 3.

Telephone: Oliswicl 3901 17Wrivalt Browei .E.rawvo  v.,IV,T1...4,.
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SOME PRACTICAL WORKSHOP HINTS
By R. W. HALLOWS

.4 great deal of time can be wasted if the constructor happens to go about a job in the wrong way. while the use
of a few " wrinkles" may make all the difference between a er(41-done task, and one which is only just

passable. The ideas incorporated in this article will be of value to all set builders.

CHATTERTON'S COMPOUND

AM often surprised to find how few,
I constructors know of Chatter -

ton's Compound, or at any rate
make practical use of it. Yet this
material is of the greatest utility in
the wireless man's workshop, and can
be employed as a trouble -saver in a
variety of different ways. It is sold in
sticks of dead black hue, and looks not
unlike sealing wax ; it is, however, con-
siderably lighter in weight than wax.

piece should be taken on the blade
of a knife. This should be rolled
between, the fingers into a little
" sausage," and worked into the hole.,
A little more of the compound may
afterwards be applied to the upper
surface to fill up any slight hollow
that there may be, after which the
surplus should be trimmed off with
the blade of a knife as before. When
the plugs have set hard the whole
panel can be rubbed down with fine
emery cloth and re -surfaced. If botch -

'
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CHAITERTON.;" COMPOUND.
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Its great virtues from the wireless
point of view are two : It is a good
insulator, and it is one of the very
few substances that will adhere firmly
to ebonite, and the black moulded
compounds used in 'wireless compo-
nents. Fig. 1 shows how Chatterton's
compound may be used for repairing a
crack in the case of a small condenser.
A lighted match is held a little way
from the end of the stick. The heat
soon causes the compound to flow, and
drops of it are allowed to fall into the
crack. This done, the case may be
placed between the jaws of a vice and
slight pressure applied in order to close
the crack. Any surplus amount of
Chatterton's compound can then be
removed with the blade of an old
pocket knife. When the material has
hardened it will be found that a very
satisfactory repair has been made.

Holes in ebonite panels can be
stopped most handily with Chatter -
ton's compound. In this case it is not
necessary to make the material run. It
should be softened by heat and then a

_I cracked
fixed conden-
ser may be
repaired in a
few moments
by the method
shown here.

ing of this kind is carefully done the
holes so filled up will hardly show.

Other Uses for Chatterton's
Many other uses for Chatterton's

compound will suggest themselves. If,
for example, when a receiving set has
been finished you find it necessary to

One easy way
of 'nuking a
good connec-
tion to a tinsel
telephone lead
is to bind it as

illustrated.

mount an extra fixed condenser at the
back of the panel, you can do'so with-
out bothering to make any holes
for the fixing screws. Run a little

Chatterton's compound on to the
underside of an ebonite cased conden-
ser, and it can -be stuck to the back of
the panel quite firmly. Copper foil
screens or even those of rather heavier
metal can be fixed to the back of
panels in the same way.

.

If you have a screw that has stripped
in its hole you can make it grip by
smearing its threads over with a very
little of the softened compound. Small
pieces of ivorine or celluloid used as
terminal indicators can be stuck to
panels or to pieces of apparatus by
means of Chatterton'S compound. If
you have to take an insulated lead
through a piece of metal, as happens
when each high -frequency stage is
mounted in its own screened compart-
ment, it is very important to take pre-
cautions against the occurrence of a
short-circuit through the abrasion of
the insulated covering by the edges of
the hole in the metal. Since such
screens are earthed a contact between
one of them and a high-tension posi-
tive lead would probably have expen-
sive consequences. Here is a way of
making all secure. Drill the holes in
the screens a little larger than is
necessary to alloW the insulated wires
to pass through them. When the wir-
ing is finished take a small piece of
softened compound, rub it into a ball
between the fingers and work it in
round the lead at the point at which
it passes through the metal screen.
Not only is an extra insulating layer
obtained in this way, but the lead is

also held firmly in position once the
compound has set, and since it cannot
move there is no fear of the cover-
ing's being worn away by contae, E with
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Some Practical Workshop Hints-continued

the metal edges. The tip given above
about fixing a screw into a hole whose
thread has stripped has also another
very useful application : if you want
terminals to " stay put," smear a little
Chatterton's compound, when you are

securely to a tinsel lead. Remove the
outer and inner coverings very care-
fully so as to lay bare about half an
inch of the tinsel. Now place the ser-
rated portion of the tag over the end of
the braided covering of the lead and

/17Nf /ORES/ND/NG

L(5 -EL

74667/4/6 TVSEL LEADS WITH MRE I/; 3

mounting them, not only on the shank
of each but also on the surface of the
boss, 'which comes into contact with
the panel.

TAGGING TINSEL LEADS
When, as not infrequently happens,

the tags at the end of telephone leads -
come adrift, some little difficulty may.
be experienced in replacing them un-
less the right way of doing it is known.
Such leads are usually made of tinsel
with inner and outer coverings of cot-
ton or silk, and a braided sheath. The
tinsel itself is so flimsy that it is pretty

va

When no tag
s available,

bare wire may
be secured to a
tinsel lead by .
binding the
connection
with fine wire.

lay the tinsel along the pin. Clamp
the tag on firmly by squeezing its
points down with a pair of pliers and
bind the tinsel to the pin with a seiz-
ing of fine wire. This done, wind silk
over the serrated part of the tag and
the seizing, and finish off with a layer
of insulating tape.

If no pin tag of the kind referred to
is available, tagging may be done
effectively in the way shown in Fig. 3.
Cut off a piece of stout bare copper
wire about 11 inch in length. Bare
the tinsel as before and lay the wire
so that about half an inch of it over -

8649
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kEP/NC BOX SPANNERS Taff, Fa4
certain to break if it is used for direct
connection to any kind of terminal,
and ordinary spade or pin tags cannot
be attached to it without some kind of
support for the same reason. Fig. 2
shows how a pin tag may be fixed,

Tightening up
a loose boxspanner is
best done by
gently tapping
with as ham-
mer, as illus-
trated here.

laps the braided. covering. Bind then
the stout piece of wire to both the
covering and the tinsel ends with fine
wire, put on as tightly as possible, as
shown in the drawing. Finish off
as before with a winding of silk

covered by a layer of insulating tape.
When either method is used a little
solder may be run into the junction
between the tinsel ends and the pin,
but I am not very much in favour of
this procedure owing to the corrosive
action of fluxes upon both tinsel and
fine wire.

KEEPING BOX SPANNERS
IN TRIM

Many of the B.A. box spanners sold
for use in wireless constructional work
are made of brass or some other
rather soft metal. So long as no
great amount of force is applied with
them they will retain their shape for

i/.64,49GED
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a long time, but where heavy work
comes their way-particularly when
they are used for dismantling old sets
whose nuts may have become firmly
jammed-they are liable to spread a
little. A box spanner that has
suffered in this way is a perfect
nuisance, owing to the way in which
it slips, especially if one happens to
have a stock of nuts that are slightly
under standard size (how often does
one find that one has such a stock after
laying in a new supply !). Fig. 4
shows how a spanner that has spread
may be brought back again to its
proper size so that it is a good tight
fit. Obtain a big nut of the size
which the spanner is intended to fit.

(Continued on page 513.)
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The Dubilicon Competition

The Dubilicon.
 An ,extremely useful conckn-
sir containing 8 separate
capacities from which many
-1-undr,ds of resultant capa-
cifies may be obtaked
dispensable for exp,,rim:nkes

Price 30/ -

The result of the highly successful Dubilicon
Competition can now be announced.
Each of the five gentlemen whose portraits
appear above correctly worked out the number
of different capacities obtainable from various
arrangements of the first five copacaies of
the Dubilicon Condenser.

The correct number was -475.
The Prize of £200 has accordingly been divided
between the five winne; s, each of whom receives a
cheque for £40 together with our hearty con.
crratul ations.

DUB! LIER
C T4.0

ADVERT. OF THE DUBILIER CONDENSER CO. (1925). LTD., w.C.
DUCON WORKS, VICTORIA ROAD, NORTH ACTON, W.3.
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[ORIGINALITY is the keynote of this
16rown Sphinx Loud Speaker.

Original-but not at the expense of tone
or volume. They are superb. You'll marvel

when you hear it ! Price : £ 12 1 Os.

I

April, 1927

- the S13r0W1l
Sphinx Loud Speaker

after Gizeh's
ancient wonder.

AT Gin!), in Egypt, stands
a monument which has
defied the ravages of

centuries of time. The ancient
Egyptians must have marvelled
at the daring originality of the
wonderful Sphinx. It is this
wonder of old which Erown
craftsmen have taken as the
model for the latest 16rowi1
Loud Speaker.
See the new ISrown Sphinx

SPHINX LOUD
efts"

t)

Loud Speaker at your Dealer's.
Note the cunningly shaped,
Sphinx -like outline. See the
artistically grained and highly
polished surface. But hear it
speak ! You've never heard such
a rich, mellow tone. The artistes
it reproduces might be in your
very room, so lifelike is its
reproduction !
Sixteen - and - a - half inches in
height, it costs £12 10s. Od.

S. G. BROWN, LTD., WESTERN AVENUE, NORTH ACTON, LONDON, W3
Retail Showrooms : 19, Mortimer St., \X7.1 ; 15, Moorfields, Liverpool ; 67, Hign at., southampton. Wholesale Depots : 2, Landsdown Place West, Bath ; 120, Wellington
St., Glasgow; 5-7. Godwin St.. Bradford ; Cross House, Westgate Road, Newcastle; Howard S. Cooke & Co., 59. Caroline St., Birmingham; Robert Germany, Union

Chambers. 1. Union St.. Belfast. N. Ireland. G.A.7916

From
your

Dealer
or

direct

1b4,///1'/14./;,%'/,,"'''
,..h ;g7.4i,1 e pfernAi;

L iiii47011147finn
-

post
free

WHY continue buying H.T. dry
batteries when right in your own
home is current waiting to be used.

Enthusiasts everywhere, now, are saving
money by obtaining H.T. Supply from
their electric light mains. At little cost
and without skill they are building
their own H.T. Eliminators which

Build your own
H.T. Eliminator

Here's a book that will show
how to do it !

enable them to obtain constant
H.T. supply at very little cost.

There is a little book available which
gives clear consise instructions and
easy -to -follow photographs and
diagrams which enable them to
build their own units. It is called

" How to build your own High Tension
Eliminator for A.C. or D.C.," and is
written by Mr. Percy W. Harris,
M.I.R.E., for appropriately enough,
the makers of T.C.C. Condensers.
Write for this booklet-or get it from your
Dealer's-and with very .little study you'll be
able to build an eliminator which, because it
is designed and described by an authority,
is absolutely efficient and which, because it
employs the special T.C.C. 600 volt D.C.
Test Condensers, is perfectly safe and reli-
able. Get your copy to -day. It only costs 3d.

you

T. C. C. Condensers for Battery Eliminators
F. dvt Telegraph Condenser Co.. Ltd., Wales Farm Road, N. Acton. W. 3.
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Some Practical Workshop Hints-continued

Into this insert a screw or a piece of
studding and push it into the end of
the box spanner. Now lay the span-
ner with one of its flats downwards

scriber in marking out, and this pre-
vents inaccurate punching ; secondly,
only a very slight tap is needed to
make a sufficient starting -place for

R4NEL

5.Zors 3/
W/OE

N , .
- \
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71-/E POSITION OFP.4NEL COMPONENTS 1,5 EASILY CHANGED.
8.637 THE 3,45580Ae0 /5 RULED OFF INTO 2 "SQUARES.

upon the closed jaws of the vice or
some other flat piece of metal and
hammer gently, as shown in the draw-

'*k

BSS2

the drill. Examine a )itinch of your
own that has been in use for some
time without being trimmed. You

..5L01TED/1141i0GANY /567
76--; OSTA/N 1 -727 -/CAL LATERAL /1/01/E4IENT OF
COMPONENTS (PANEL WREN EXPERYMENT/Na.

ng. Keep on. turning the spanner
and hammering the flat surface that
is at the top until it has been drawn
in sufficiently to grip the nut firmly.

CENTRE -PUNCHES
When visiting friends' workshops I

am often amazed to observe the con-
dition of centre -punches, which are
frequently left without any attention
from the date of their purchase on-
wards. When a punch cf the small
size needed for wireless constructional
work is new it has quite a sharp
point, which makes the work easy tor
two reasons ; you can feel the pint
slip into the small groove cut by the

will probably find that the " point "
has assumed somewhat the shape
shown in Fig. 5 ; or it may have be-

come merely . rounded without any
" mushrooming " ; or again it may
have become turned over to one side.
In any case it is no longer a fit and
proper tool for the work in hand. A
little time spent with a keen fine file
will soon put matters right. Place
the punch horizontally in the vice and
trim it up with diagonal strokes,
turning it a .little after every two or
three. A little work on these lines
will bring your punch back to its old
form ; it is well worth while to
examine punches before a job of work

 is undertaken and to treat in this
way any that are not up to the mark.

A USEFUL HOOK-UP BOARD
Those who like to try out new cir-

cuits (and what wireless enthusiast
does not ?) will find a hook-up board
made on the lines shown in Fig. 6 a
very present help. The baseboard is
made of -,ak-inch 80.'1 white wood ; it is
very important that the wood should
be soft so that the screws used may
be driven in without difficulty.

My own panel consists of a piece of
inch material. In it are cut two

slots each 11 -inch wide and extending
for almost its whole length. The
upper one of these is intended
mainly for mounting variable con-
densers of the " one -hole " fixing
type, but if the slot is widened slightly
towards the right-hand end (as seen
from the front) it can be used for
jacks. The lower slot is meant for
smaller components, such as rheostats,
potentiometers and so on, which are
most conveniently mounted on a
lower level. The great virtue of the
slot system is that one -hole fixing
components can be moved about on
the panel as desired. Suppose, for
example, that you wonder whether
you can mount two coils on the base.

(Continued On page 528.)
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THE WIRELESS CONSTRUCTOR

Under
this head-

ing our con-
tributor discusses
those little practieal

difficulties that confront
every constructor. This

month's subjects include the
mounting of variable con-

densers, and an easy
method of reducing

the minimu
capacity of
neutralising

condens-
ers.

THE removal of the insulation from
the ends of lengths of wire with

a spirally wound insulating cover-
ing, such as " Glazite," can be quite a
troublesome business if it is not
tackled properly. If a knife is used
to remove the wrapping, there is a
risk of cutting into the wire and so
weakening it near its end, and also
it is not easy to get rid of ragged
ends of the insulation, which does

April, 1927

4.raysau.v..-.

Notes and Jottings
By A. V. D. HORT

aex.

When starting on a new length of
wire, a piece about one -sixteenth of
an inch long is cut off the end,. to
enable the above operation to be
carried out. This method avoids
all possibility of damage to the
wire and leaves the " standing "
insulation still closely adhering to the
wire.

*

wiEx a variable condenser of
modern type with one -hole

fixing is mounted on the panel, the
top end plate is usually pressed flat
against the back of the panel. The

6/7- az, 77/AYX/01/ ill/71//9/ERS

/ill

/76

iot improve the appearance of the
finished set.

The method which the writer
employs is to cut half through the
wire at the required point with a
pair of wire -cutting pliers. In this
way the wire is cut enough to enable
it to be broken easily with the
fingers, while the strip of insulation
is not severed. On breaking the
wire, the insulation remains attached
to both sides of the break, when it
can readily be unwound for a quarter -
inch or so froin the end of the length to
be used. Scissors are then used to
cut it off close to the wire at the
required point (Fig. 1). The, loose
end of .insulation is left on the other
piece of wire, so that it can be
unwound when that piece comes to
be used.

When wires are eacer-
ed with s p i ra y -

wound insulation it
is often difficult to
make the ends neat,.
but a good method is

illustrated here.

condenser is then held rigidly in
position, the friction between the end
plate and the panel assisting the fixing
nut. It sometimes happens that the
ends of the rods on which the vanes
are mounted project slightly beyond
the top end plate. When this is
the case, care must be taken in
tightening up the fixing nut, or the
centre of this plate will be pulled
in towards the panel, distorting the
whole component and probably caus-
ing the fixed and moving vanes to
make contact.

If it is preferred to have the end
plate flat againstthe panel, the ends
of the rods should be filed down flush
with the plate, or alternatively,
shallow depressions may be made in
the back of the panel where the ends
of the rods are to rest.

IFN making the preliminary adjust-' ments of a modern neutralised
receiver, it should be possible to find a
setting of each neutralising condenser
which gives a definite silent point, the
filament of the appropriate valve being
turned out in the usual way. It some-
times happens, especially close to
the local station, that no actual point
of silence can be found, signals being
faintly audible at all settings of the
condenser. It should, however, be
possible even under these circum-
stances to fiiod a minimum point,
where signal strength falls nearly to
zero. If the correct point has been
found, it will be noticed that the signal
strength increases on either side of the
critical point. If, however, the
neutralising condenser is unsuitable
for the valve in use, it may be found
that signal strength falls off as the
minimum setting is reached, without

CUT ALONG THE 0077E0.4/NES AND
REROVE THE -SHADED PORT/ON OP

VANES

Z o NOT cur FRED VANES writ_
CONDENSER 11/15 SEEN TR/ED
WITH ONLY NOVING VANES CL/7: 8.742

any definite point of minimum signals.
In this case the trouble is usually
that the minimum capacity of the
neutralising condenser, is  -too high.
There are neutralising condensers
available which have a specially low

(Continue,? on page 517.)
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For Unequalled 6 -volt
P.M. Master Valves.
The great advantages of the wonderful P.M.
Filament are secured to their fullest extent
in the range of Mullard 6 -volt P.M. Valves.
The enormous length and copious emission of
the Mullard P.M. Filament, when combined with
the special design of P.M. anode and grid,
produce 6 -volt valves for special purposes that
will improve any radio receiver.
There is a Mullard 6 -volt Master P.M. Valve
for every stage in every wireless receiving
circuit.
Ask for Mullard P.M. Valves with the wonder-
ful P.M. Filament.

Mullard
THE  MASTER.- VALVE

ADVT. THE MULLARD WIRELESS SERVICE CO., LTD., MULLARD HOUSE. DENMARK
STREET, LONDON, W.C.2

Note the great length and
thickness of the wonderful
P.M. Filament shown in
this sectional view of a
Mullard 6 -volt P.M.

Master Valve.

6 -volt P.M.
Valves

THE P.M.5X (General
Purpose) 0.1 amp 14/ -

THE P.M. 5B (Resist.
Capacity)Cr I amp.14/-

THE P M. 6 (Power)
0'1 amp. 18/8

Superpower valve to, last
L F. stage

THE P.M. 256 0.25
amp 22/8
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a

POPULAR
WIRELESS

(INCORPORATING WIRELESS).

THE PROGRESSIVE WEEKLY FOR CONSTRUCTOR,
AMATEUR AND EXPERIMENTER.

THE well - known weekly " Wireless " has now
been incorporated with " Popular Wireless,"
arid the result is of immense benefit to all

radio enthusiasts. In " Popular Wireless " you will
find the cream of radio journalism and a value for
money far beyond that offered by any other weekly
wireless periodical.

All the leading set designers and other experts
write regularly for " Popular Wireless," and both
broadcasting and technical developments are chro-
nicled in a manner which will appeal to all classes of
radio enthusiasts.

Every week constructional articles are published,
and these are so chosen that it can be said that
" there is a P.W. set for everybody." From the
man desirous of making his first venture into radio
receiver assembly to the advanced experimenter,
" Popular Wireless " fulfils all requirements.

On the staff of " Popular Wireless " are such well -
know technicians as G. V. Dowding, Grad. I.E.E. ;
G. P. Kendall, B.Sc. ; K. D. Rogers, P. R. Bird,
L. H. Thomas, A. J. Randall, J. R. Wheatley, etc., etc.,
and this Popular Weekly has also the services of an
unrivalled body of consultants headed by Sir Oliver
Lodge, F.R.S. The journal is edited by Norman
Edwards, M.I.R.E., M.R.S.L., F.R.G.S., and Percy
W. Harris, M.I.R.E., is a regular contributor.

ON SALE EVERY THURSDAY, PRICE 3d.

PLACE A REGULAR ORDER WITH YOUR NEWS-
AGENT FOR "POPULAR WIRELESS" NOW.
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Notes & Jottings-concluded

minimum, but with some of the older
patterns the trouble mentioned may
be experienced.

The remedy is to reduce the size
of the vanes, either the fixed or the
moving, or both. This procedure is
more to be recommended than the
expedient of removing one or more of
the vanes altogether, owing to the.
difficulty of keeping the correct
spacing of the vanes when some of
them have been removed. The vanes
can be quite easily cut with an old
pair of scissors, pieces being taken
out of them- as shown in the sketch.
The vanes may then be straightened
with flat -nosed pliers, or in a vice,
and the condenser reassembled. It

foolproof. When such devices are
incorporated, the batteries may be
left connected to the ends of the
leads, the plug being disconnected
from the set. There is little danger
of short-circuits, since the pins of
the plug can only be connected
together if an odd piece of metal
is accidentally laid across them.

Foolproof battery plugs which
will be immune from even this
risk can be made up by the con-
structor in his own workshop. These
are most conveniently made with
standard coil plugs. Similar standard
plugs must be mounted on the set,
with the " ends of the ebonite blocks
flush with the cabinet surface and

CB.2 G.B.I 6841.7."- IPS /17:- //T,/ h!TiZ 10;13
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if7E" 57ANDARO COIL PLUGS USED -SHOULD BE OF
THE /PPE W/TH DETACHABLE ANS. 0502.
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will be best to cut the moving vanes
first, and then reassemble and test
the condenser in circuit, rather than
to cut both sets of vanes at first.
Otherwise the maximum capacity
of the condenser may be reduced too
far, necessitating the purchase -of new
vanes.

THE use of " Multi -plug " con-
nectors for the battery con-

nections of a receiver, such as have
been recommended in the design of
sets recently ' published in these
pages, has a certain attractiveness
when it is desired to make the set

the pins projecting. Separate plugs
will, of course, be required for each
set of battery leads, but these plugs
can be made up into a unit, as in-
dicated in Fig. 2. The arrangement
of the pins and sockets ensures that
the leads are connected to the set
the right way round.

AWARNING
against careless hand-

ling of the screens in screened -
coil receivers has already appeared in
these pages. It is certainly inadvis-
able to move the screens in a receiver
without first switching off the bat-
teries, since accidental contacts of -a

disastrous kind can so easily be made
with the metal of the screens. A
further point which needs attention
in screened -coil receivers is the
wiring up of the connections to the
coil bases. The terminals on the
base are quite close to the screen
when the latter is in position, so that
it is best to use soldering tags for the
connections rather than loops at the
ends of the wires. Even with tags,
care should be taken to see that the
ends to which the wires are soldered
point out radially from the base,
as if they are turned sideways there
may be some risk of their coming
into contact with the screen. Since
the screen is earthed, such a contact
might mean a short-circuit across
the H.T. -battery.

A LETTER FROM Mr. HALE

SIR,-Since the publication in your
journal of the Hale Receiver circuit,
communications have reached me
which prompt me to make it known
that the patent in this circuit (No.
234965) was obtained by Radio
Engineering Company, Ltd., jointly
with myself as the inventor and in the
capacity of research engineer to that
company. The position applies also
in the case of the following patents :

237025.-Telephony control (new-
t ril lised retroaction) system. 237683.

-Variable electrical resistances.
239309.-Telephony control (series -
valve) systems. 239310.-Hale cir-
cuit modifications (plug-in detector
being used for varying function of
receiver or amplifier valves). 241653.
-Transformers (low frequency).
243794.-Variable condensers. 252764.
-Variable amplification systems
(coupling between valves varied by
differential inductance).

From the foregoing it will be appre-
ciated that the Hale circuit was
devised with a specific object in view
and as part of a radio research pro-
gramme, which also included the
development of the Hale -Lyle broad-
casting receptipn system employing
cordless radiophones.

The fact that I am interested in
radio research in a professional ca-
pacity is, of course, quite contrary to
what has been assumed by those who
have been kind enough to congratu-
late me on " discovering " a circuit
which " only the trained engineer
might have devised."

Yours faithfully,
Raynes Park, S.W. G. W. HALE.
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THERE is no doubt that the broad-
cast band of wave -lengths (that

is, from 300 to 500 metres) has
more attraction for the average
enthusiast than any other band.
There is always the intriguing uncer-
tainty as to what one may pick up,
the local station is always available

It was chiefly be-
cause of its impor-
tance on short wave work
that panel layout became
simplified as shown here.

for loud -speaker work, and, for those
keen on experimenting, what is more
interesting, than the task of " cutting
out " the said local station ?

This wave -length band, however,
has by no means a monopoly of the
events of interest, and for sheer
romance and " unexpectedness " the
shorter wave -lengths excel. In this
short article it is my intention to give
a few of my own experiences, so that
the reader may judge for himself
whether or not short-wave reception
is worth the trouble.

First across the Atlantic
The really short wave -lengths first

came into their own, as far as reliable
and consistent work was concerned, in
the late autumn of 1923, when a well-
known French station (8AB, operated

SOME SHORT-WAVE
ADVENTURES

There is a
very short

April, 1927

romance and " unexpectedness " about listening on the
waves that image it always worth while to construct a

set that will " tahe you down."

By W. L. S.

by M. Leon Deloy, of Nice) succeeded
for the first time in establishing com-
munication " both ways " across the
Atlantic. Naturally, an achievement
like this set everyone on the track to
see what could be done to beat it.
My first receiver to go down as low
as 90 metres (which did seem really

*
A convenient
method of arrang-
ing the controls on
a two -valve short-

wave receiver.

low in those days !) was chiefly com-
posed of extension handles, vernier
condensers, and glass " stand-off "
insulators ! Nevertheless, it suc-
ceeded in doing the work that was
required of it, and very efficiently it
performed until a better one took its

A carefully -
thought -out lay-
out for a short-
wave transmitter.
In this class of set
the spacing is of
the utmost im-

portance.

do

place. On the first night this re-
ceiver was working 1 searched round
very carefully indeed, scrutinising
every degree on the condenser scale
as if for inspiration, for I felt like an
explorer in an unknown land ; sud-
denly a faint signal with a peculiar
note was heard sending ." 1MO 1MO
1MO . . " fading ,out at intervals.
Knowing that 1110 Was the American
station with whom French 8AB had
communicated a week before, I hung
on to this signal likee-grim death. I
was not rewarded, lIciwever, for it
faded right out and did not appear
again.

Receiving Reinartz.
A few moments later, however, I

received loud and clear signals from
French 8AB calling 1MO, and telling
him that his signals were weak and
fading. This, naturally, made me sit
up and take notice once more, for the
time was about 10.30 p.m., and until
that time it had been an unheard-of
thing to hear an American amateur
before. 2 or 3 o'clock in the morning.
This was truly a promising start for
the new receiver. Going lower down
the scale, grasping the extension
handles in a vice -like (but necessary !)
grip, I ran into three more weak
stations. Two of them were un-
readable, but the third gave the call -
sign -of 11-1 NAM, which I recognised
at once as that of 1Er..Jolin L. Reinartz,
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SIX
The Valve

of
Proved
Merit

NEW VALVES JUST ADDED TO
THE SIX-SIETY RANGE.

8.8. 7A.-D E., 4 volts, a amp.,
Super Power Valve .. 22,8

S.S. 11A.-D.E., 6 volts, .r amp.,
Super Power Valve .. 8

S.8. 12.-D.E., 6 volts, .r amp.,
General Purpose Valve ..
13-D.E., 6 volts, .t amp.,
High Impedance Resistance
Capacity Coupling Valve .. 14' -

Descriptive leaflet S.S: 9126,
giving full particulars of the
complete Six -Sixty range of 2,
I and 6 -volt Valves, free on
application.
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E\ TRY month marks an incfease in the number of Wireless
Set Manufacturers who have come to the conclusion, after
exhaustive and exacting tests, that Six -Sixty Valves yield

by far the best results in their Receivers.
We reproduce a letter of appreciation from Messrs. A. J. Stevens

and Co., (1914), Ltd., which shows that they are of the same opinion
as to the excellence of our valves as the General Radio Company and
many others, from whom similar testimonials have been received.
All these manufacturers have standardised Six -Sixty Valves in their
Receivers as they realise that for real purity of tone nothing can
approach them.

The unique Six -Sixty filament with its special Duo -Triangular
Suspension, ensures increased electronic emission, consistently perfect
reception, longer life and lower running costs.

SIX -SIXTY
GLOWLESS VALVES

The Electron Co., Ltd., Triumph House, 189, Regent Street. London, W.I.
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A FREE BOOK FOR CONSTRUCTORS
is given away with every copy of the

SPECIAL DOUBLE NUMBER
of

"MODERN WIRELESS."

Don't miss

Reading About

"The Combine

Five "-

The Last Word

in

Five Valvers.

No one interested in wireless should miss securing a copy,
of the SPECIAL DOUBLE NUMBER Of MODERN WIRELESS
(now on sale everywhere), containing unprecedented
value in constructional articles. It also includes a 16 -page
Presentation Book fully .describing the construction of the 
very latest in set design, The " Combine Five." This receiver
is the outcome of the collaboration of practically all the
leading radio set designers in the country, and each one of
such recognised authorities as

C. P. Allinson, A.M.I.R:E.
H. J. Barton-Chapple, Wh. Sch., B.Sc. (Hon)., A.C.G.I.,

D.I.C., A.M.I.E.E.
J. F. Corrigan, M.S., A.I.C. 
G. V. Dowding, Grad.I.E.B.
C. E. Field, B.Sc.
Percy W. Harris, M.I.R.E.
G. P. Kendall, B.Sc. .

A. Johnson -Randall.
T. H. T. Roberts, D.Sc., F.Inst.P.
K. D. Rogers,

has specialised on one specific section of the recHvor. The

result is a set that embodies everything that is best in
up-to-date radio practice.

Among the many other receivers that are fully described
in the pages of the same issue of " Modern Wireless " arc
The " Elfin Four," a compact and efficient long-distance
loud -speaker receiver ; the Rcinartz Three. Valver, an easily
controlled and economical set capable of bringing in a large
number of broadcast stations , the " Skyscraper " amplifier,
a two -valve amplifier for addition to the popular receiver
which appeared in the last issue of " Modern Wireless," a
heterodyne wave -meter specially designed by Mr. E. J:
Simmonds, M.I.R.E., F.R.S.A., the " Sparrow " Two, an
easily made and efficient two valver ; and an experimental
crystal set that should appeal to all radio enthusiists.
Among other special articles are " An Hour With H. F.
Transformers," by Percy W. Harris, M.I.R.E., " Modern
H.F. Practice," by C. P. Allinson, A.M.I.R.E., " Simplifying
Wireless Calculations," by H. J. Barton-Chapple, Wh. Sch..
B.Sc. (Hons.), A.C.G.I., D.I.C., and " Zero Beat
Reception," by Capt. H. J. Round, M.I.E.E. (Chief Research
Engineer of the Marconi Co.). Be sure not to miss this
exceptional number of

MODERN WIRELESS
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Some Short -Wave Adventures continued

of Hartford, Connecticut. There was
no doubt this time about the identity
of the signals.

Promising Pioneer Work
Shortly after. this everyone was

receiving the American signals, and
after a few days' work on the receiver
I myself had them coming in on two
valves at about the same strength as
the average French signals used to be
on the longer 200 -metre wave -length
band.

There was no doubt now that the
pioneers had opened up what promised
to be an extraordinarily interesting
band of wave -lengths, and, naturally,
I ebneentrated on the new receiver for
many weeks. Many were the adven-
tures and surprises that befell me
during this time ! One evening I had
been listening fairly late to the har-
mOnic of 2L0 on 120 Metres (the third
harmonic of his 360 -metre transmis-
sion) ; he was coming through with
dance music at about R5 or R6 on two
valves. Idly turning the dials, I
searched round to see if anything else
worth listening` to :was about. Find-
ing nothing, however, I went back to
listen to 2L0 again.

KDKA's Telephony
The dance music was still there,

certainly, but seemed to suffer from
curious fits of fading from time to
time. Then, at the end of an item,
came the announcer's voice : " This
is KDKA, the Westinghouse Station
at East Pittsburgh, broadcasting tests
on 103 metres." To, say that I re-
ceived a shock was to put it mildly !
I looked at the setting of the tuning
condenser, and found that I was about
20 deg. below the spot at which 2LO's
harmonic had been coming in. Tun-

ing back to that place, I found him as
he was before ; I did not 'Atop long to
listen to him, however ! 'This must
have been about the first time KDKA
transmitted on the short waves ; it
was certainly the first broadcast
worthy of the name that I had heard
from America..

Australia and New Zealand
The next excitement was caused by

the reception of amateur signals from

*

A well-known
Danish short ware
station that is often
heard in this

country.

Australia and New Zealand, and also
the establishment of actual " con-
tact " with them by British amateurs.
This was towards the end of 1924.
I shall always remember my first,
successful attempt to receive these
signals. I was listening round the
100 -metre band among the " U
(United States) stations, and was
" hanging on " to one, waiting for
him to give his call -sign when it
came. Not with the familiar " U "
before it, however, but with " Z
(New Zealand). The station was
operated by Mr. Frank Bell with
the call -sign Z-4AA, and was heard

DAD IS DOING D.X.

all over this country within about a
week.

Sunset Fading
Unfortunately, since the reception

of Australian and New Zealand sig-
nals, the search for new countries has
lost much of its glamour. The record
distance has apparently been reached
until the time when our Martian
friends start a short-wave station !

The short waves, however, still manage
to preserve their extraordinary
interest in other ways, since it is often
impossible to tell, whether a station
picked up is in the next street or at
the other end of the earth until his
call -sign is received. At 6 a.m., for
instance, New Zealand signals are
often considerably stronger than those
received from a station five or six
miles away. This peculiarity of the
short waves-namely, the fading out
of signals from fairly short distances at
certain times-takes a great amount
of getting used to.

(Continued on rage 530.)
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An Interesting Illuminated Dial
FROM The Rothermel Radio Cor-

poration. Ltd., we have /received
an example of the new National

V, Ho -Vernier dial, the appearance

l'he scale readings arc by
means of a small lamp.

of which can be judged from the
photograph accompanying this article.
The National Company were one of
the first firms-if .not actually the
first-to produce' the modern friction
type of vernier dials, giving smooth
motion without backlash, and the
present model has all the advantages
of their previously. produced - non -
illuminated type including the vari-
able speed ratio attachment, by means
of which the user can choose any
ratio of gearing between 6 to 1 and
22 to -1. In the present model, pro-
vision is made for illumination of the
dial through the small window, by.
means of a tiny lamp provided with
the dial. An ingenious method of
attachment has been adopted, so that
the work of fitting is made very
simple. A paper template is provided

A MONTHLY REVIEW OF
TESTED APPARATUS.

(NOTE : All apparatus reviewed
in this section each month has
been tested in the Editor's private
laboratory, under his own

personal supervision.)

and after the drilling holes have been
located by means of a scriber or centre
punch, only five boles need to be
drilled.. The lamp/itself can be run,
as we would recommend, as a pilot
light in conjunction with the on -and -
off switch, so as to show -whether the
valves are on or off. It should be
pointed out, however, that vernier
dials. of many makes, including the
National Velvet -Vernier, require that,
the front of the panel shall be free
from projections,. such as the large
nut used with sonic one -hole -fixing
condensers.

Binocular Coils
The increasing popularity of bino-

cular coils has led Messrs. Wright
and Weare, Ltd., makers of the well-
known " Wearite " components, to
produce some well -made binoculars
of the standard type, utilising the
popular six -pin base. The windings are
those suitable for- the " Night Hawk"
and other receiver's of the kind, and
thus are immediately applicable to
any set already using the standard
binocular coils. Practical tests in the
laboratory show that these coils are
well up to the standard required,
while the finish is very high grade.

A New Radio -Frequency Choke
The growing popularity of circuits

calling for radio -frequency chokes
has brought a number of these devices
on the market. One of the latest being

. the McMichael "M.H."radio-frequency
choke. On practical tests the choke.
was found to function efficiently

over all the wave -lengths with.
which the listener is likely to
require  such a choke, and its
construction is sound mechanically,
although we would like to see longer
soldering lugs, particularly that near-
est the base, -as, unless the soldering
iron is handled skilfully and is of a
suitable size, the average Constructor
may find a little difficulty in making a
good joint. The makers now supply
this choke, if required, for horizontal _
mounting, with a suitable .. base,
connections to the choke when fitted in
this way being particularly easy and
simple.

S.T. Valves
In the last issue of " The Wireless

Constructor " a dekriPtitiri of the S.T.
42 power valve was published and since
then this valve has been given a thor-

1 photograph of the  Ircarite" binocular
coils referred to on this page.

ough test in all kinds of receivers
and has always proved exceedingly
satisfactory. By the way, the remarks
about distortion were unfortunately

(Continue,1 we page 524.)
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1,

WIRELESS ACCESSOMES

Quality guaranteed by over 50 years'

SILVERTOWN electrical manufacturing experience.

WIRELESS
ACCESSORIES

INCLUDE-
Batteries (High Tension).
Condensers (All Types).
Crystal Holders.
Dials and Knobs.
Earth Plates.
Inductance Switches (to -

way, etc.).
Insulators (" Everdry,""Featherweight,"

Cone' Lead-in, Window
Pane, etc.).

Potentiometers.
Rheostats, Filament (One -

hole fixing, etc.). I

" Silvervox " Loud
Speakers.

Testing Buzzers.
'transformers (All

Types).
Valve Holders, Anti -Micro -

phonic.
Vernionieters,

etc., etc.

HIGH TENSION PRIMARY
BATTERIES

(Dry Cells)
No. 1720 ... 15 volt, 9("x i,",t21'" high ... 3 3
No. 1721 ... 30 6rx2rx3d" ... 7 6
No. 1722 ... 50  10rx2rx3r ... 10 -
No. 1723 ... 60  125"x2rx3f" .. 13 -
No. 1724 ... 100  101"x5" air 21 -
The r5 -volt Battery forms one unit, but the
larger batteries can be tapped every 41. volts,
and are provided with two " wander ' plugs

to each.

TILE SILVERTOWN
i06, Cannon Street. London, EA...4.

Works: Silvertown E.16
Belfast ; Birmingham ; Bristol ; Cardiff ;
Dublin ; Glasgow ; Leeds ; Liverpool; London ;
Manchester ; Newcastle -on -Tyne ; Portsmouth 
Sheffield.

The only
Accumulator
which has all
these seven

features:
I.-Charged ready for use-merely

add acid.
2.-Laminated buckle -proof plates.
3.-No leaking away of charge

when not in use.
4.-Large coloured terminals and

special spray -proof filter -cap.
5.-Rapid charging and slow dis-

charging.
6.-Stout glass cell requiring no

separators.
7. --All plates made under the

special activation process.

Charged in 8 hours.
Laminated plates permit thorough

and instant penetration of acid.
Other accumulators with thick

2 volts-for use with Dull
Emitter Valves. Dimen-
sions 6 in. by 3 in. by a) in.
to amp. hours.

plates must be charged slowly over OLDHAM SON, LTD.,
30/40 hours. The O.V.D. can be DENTON, MANCHESTER.
charged in 8 hours. Time and London Office and Service-
money saved to you. 6, Eccleston Place, S.Nt .1.

Special Activation Process Batteries

G..4. 7923.

"Two years'
delay

cost me
£300 "

" I was £3 a week
poorer for fully two

1 years because I hesi-
tated so long about

starting an I.C.S. Course. That's clear enough. Since I woke
up and began my vocational training with the I.C.S. I've been
given a rise of £150 a year, but I'm certain I would have got it
two years sooner had I started my I.C.S. Training when I first
thought of its possibilities.

" It's strange that so many young men fail to see that they
don't get more money because they don't qualify for it-that they
are losing £ s. d. all the time through neglecting to obtain a
special training."

Get out of the rut by taking an I.C.S. Course. It will provide you with
a sound and practical training in your own home and in your own time,
all by correspondence and at a cost well Within your means. There are
no real difficulties and no heavy demands upon your time.
The I.C.S. method is simple and practical. Let us tell.
you just how you can use it to your own great advantage.

Write to -day for full information as to how the I.C.S.
can help you in your chosen vocation. There are goo
I.C.S. Courses, of which the following are the roost
important groups :-

The
I. C. S.

ie the oldest
and largest

orrespondence
school in the

world

WIRELESS ENGINEERING (an entirely new Course)
Advertising
Architecture
Building
Commercial Art
Commercial Training
Draugh)smanship

Engineering (all
branches)

French and Spanish
General Education
Maritet Gardening
Plumbing

Professional Exams.
Salesmanship
Showcard Writing
Textiles
Window Dressing
Woodworking

(Please mention the subject in which you a e most interested.)

International Correspondence Schools, Ltd.
172, International Buildings, Kingsway, London, W.C.2

IL1 '1li '1111:

I t)?AL

The condenser you
should be using

Pot a Hydra across your battery terminals.
You will be amazed how much longer your high
tension battery lasts. Hydra will stand a peak
pressure up to 600 Volts D.C. without risk of
breakdown. When buying an eliminator make
sure it has Hydra Condensers. You are safer.
All capacities up to 10 mfd. I mfd. 2:9; 2 mfd.
3 9 ; 4 mfd. 8,- etc., etc. Ask your dealer or
if any difficulty send direct to t-

mails Hokin/stair®
to.; KING.rveAvLortoor.s.w.c.2,writtlfRti

it

111115 MIT
FOR, CABINETS
and post to vs foe FREE list illustrating
Cabinets as shown in "IVireless Constructor,"
etc., etc., and /or our additional Bulletin No. a

NAME

ADDRESS

(Write in block letters, please.)

CARRINGTON Mfg. Co., Ltd.,
18,-20, Normans Buildings,

Mitchell St., Central St., London, E.C.1
Trade enquiries especially incited.
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WHAT'S NEW

accompanied by a misprint, for they
should have read able to handle
considerably - more energy' without
distortion." and not as they appeared,
giving an altogether wrong impression.

Osram Rectifying Valves
From the G.E.C. we have received

their rectifying valve known as the
U.5, with a filament voltage of
5 and a filament current of 1.6 amps,
designed 'to work with an anode
voltage of 250, giving a maximum
rectified current of- 50 milliamperes.
The U.5. is a double rectifier, that is
to say by the use of two plates full -
wave rectification is obtainable with
one bulb.

The Uff which we have also
tested, is a single wave rectifier,
designed for a smaller output. Both
of thee valves have been found to
work satisfactorily for the purposes
for which they are designed.

H.F. Vario-Transformers
Messrs. The Metrovick Supplies

have sent us a Cosmos " H.F.

vario-transformer for test and re-
port. This instrument consists of
a double varioraeter, of which one
winding acts as the primary and the
other as the secondary of an H.F.
transformer. Thus, as the rotor is
rotated, the inductance of both

- The 1.-.4 and 1-.1 rectifying calves.

primary and . secondary is varied
simultaneously.: What appears to be
a small balancing condenser is
mounted on the side of' this instru-
ment. For connecting the instrument
in circuit four insulated leads are
provided.

The component is marked as having
a range of -350 to 500 metres, and when
placed on test this -range was exceeded,
it being found to be 'actually in the
neighbourhood of -280 to 600 metres.
A very satiSfactory degree -of stability
was obtained, while tile degree of
H.F. amplification obtainable was in
every way up to standard. The i.:elec-
tivity -obtained with this component
Was up to. standard, and the overall
efficiency was of a .satisfactory order.

A knob and pointer are provided,
which, together with a scale graduated
in ten divisions, enabled' the setting of
any station to be logged. The com-
ponent is mounted by means of three
holes, two for fixing screws, and one.
for  the spindle, while three small
screws and nuts fasten the dial to the
.panel. Both the construction and
finish of this component are satisfac- -

tory, and it can be recommended for ,

use.

An Interesting Crystal Unit
,One of the very earliest, iE rpit rile

first, crystal to be used a., a de-
tector in wireless circuits was
the artificially Made compound
known as carborundum, an American
Army investigator,General Dunwoodv,
having discovered its excellent recti-

(Continued on page 526.)

MAGNUM

SCREENED COILS
REDUCTION IN PRICE.

Owing to the enormous demand for Magnum
Sr:re:nag Boxes and Bases; coupled with in -
c eased productian and improved methods of

manufacture, we are pleased
to announce a reduction in
price to The superlat-

ive work-
manship
and finish
remain un-
altered, and
at the re-
duced price
Ma grunt
Screens re-
present the
best value.

NEW STANDARD COILS AND PRICES.
MAGNUM Screening Box, complete with e -pin base
(Standard spacing and cross formaticn.) 12/-.

Sptit Primaries.
Aerial Coil 250/550
H.F. Transformer .. 250/550
Aerial Coil s100012000H.F. Transformerr0002000

Split Secondaries
H.F. Transformer 25o i5o
H.F. Transformer 1000/2000
Reinartz Coil . 2501550
Reinartz Coil .. soo0/2000

Size of Screening Box :
Overall height ..
Diameter of base ..

6'-
10 -

-
10 -

10 -
14 -
10 -
14 -

tin.
41 in.

CONSTRUCT

The RADIANO Silencer
As described in this issue.

I Mahogany t',1:.,in,,t as described .. 15
,i.

6
1 Ebonite Panel 5' x 6- x _," ready

drilled .. .. ... .. .. .. .. 3 8
s Brandes Slow Motion Low Loss Con-

denser 0005 . , .. .. .. .. [18 6
i On and Off Switch with Terminals .. 1 8
t Magnum Coil Holder with double

terminals .. .. .. .

.

- 1 0

. . . .

I Terminal Panel and i Terminals . 1 0
12 Connecting Leads .. .. .. .. 1 9.

£2 3 0

" RADIAN° THREE"
Build the " R.ri , Three" ac described in
March WIR EL ESs l ON: [RECTOR. A new system
of Radio Set Assembly designed for simplicity
of construction.
Any of above parts supplied separately as
required.

NEW LAMPS FOR OLD
Modernise your " Anglo-American Six " by in-
corporating Magnum Screened Coils as des -
scribed in March WIRELESS CONSTRUCTOR. We
specialize in components necessary for the
above conversion.

A liberal allowance ivill be made for your
present H.F. transformers in exchange for
screened coils.

BURNE JONES & Co., Ltd.
Mona focusing Radio Engineers,

MAGNUM HOUSE,
288, Borough High Street, London, S,E.1.

Telephone: Hop 6257.
Tel,gran15: " Burjomag, Sedist, London."

Cables: " Burjomag, London."

MAGNUM "VIBRO"
VALVE HOLDER

An ustirely new design, incorporating IWO
Terminals and Solder Tags. Price A%
Specially suitable for " Combine 5," " Radiant, 3
and all w Modern Receivers.

LOCKING

DEVICE

FOR I HOCK
FIXING

MAGNUM
Neutralising

CONDENSER
No. to5

new design, suitable
loth baseboard and Panel
%Milt iisg.

Price 5,21,1

S2e diam. x
overall.

Reeommemlad for the ModernisedAnglo-Armtrican 6.

Send stamp for comprehensive range of fists,
including latest star Sets described in several
Radio publicat
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Patented.

The J.B.
The consistent popularity of this famous condenser
is the real index mark of its perfect design, efficiency,
and finish. The vanes in this model, as well as in
our slow motion type-the J.B. True Tuning S.L.F.
-are specially designed to spread the stations evenly
over the dial, and are supported at the tips to ensure
accurate spacing.

A noticeable feature is the complete absence of back-
lash. Side or end play in the centre spindle is impossible.
PRICES, complete with 4 in. Bakelite Dial, '0005 mid.

11 6, '00035 mfd. 10 6, 00025 mfd. 10 -
For Short Wave Receivers, '00015 mfd. 10 -

The Final Condenger.
All round the dial the stations
come in without the least sus-
picion of crowding anywhere.
Here at last is the final con-
denser-the J.B., S.L.F.-which
enables you to log stations with
real accuracy.

The J.B. True Tuning S.L.F.
All the fine points of perfect design and workman - Patented.
ship found in the J.B. S.L.F. are incorporated in
this slow motion model. The J.B. True Tuning S.L.F. is fitted with
a double reduction friction drive-ratio 6o-1, giving remarkably c!os
tuning. Precision in the design and construction of the frictio.i
surfaces results in an absolutely positive drive. The slow motion
device is controlled by a 2 in. Bakelite knob, while for coarse
tuning the instrument is fitted with a beautiful 4 in. Bakelite Dial.
PRICES, complete with 4 in. Bakelite Dial, '0005 mfd. 16 6,

'00035 mfd. 15 6, '00025 mfd. 15 -
For Short Wave Receivers, '00015 mid. 15 -

8. POLAND ST -OXFORD Sr
LONDON - W I

(Telephone:-
GERRARD 7414

41p

STEEL PLATE
ACCUM U LATORS

FOR

HIGH TENSION
Only 1/- per -srcat.

Absolutely Noiseless.
No Acid. No Fumes.

Last a Lifetime.
BATTERIES,

LTD., REDDITCH
LONDON OFFICE :-220, Shaftesbury Avenue, W.0.2.

DULIVAC VALVES

7/ -
GENERAL.

PURPOSE 't

13/

ARE THE BEST IN THE WORLD
They give greater power, purer tone and more

economical consumption at a lower cost.
1.8 volt, general purpose, 0.2 amps, 7 - 1.8 Volt Power, 0.3 amps. 13".
4 volt, general purpose, .o6 amps. 7 - 4 Volt Power, .25 amps. 13 -From your dealer M. & A. Wolff 9-15, Whitecross
or direct from Street - E.c.i

i''N 6Oaf

.\.e"

(c.Vgd

PRICE

V3d.
each

In the light of developments in the
majority of modern Valves it is no longer
necessary to purchase specially con-
structed, but doubtful, non -vibratory
holding devices; the stage has been
reached analogous, to that which led to
the vetoing of similar gadgets in the
development of the filament lamp.
The new Ashley Valve Holder possesses

ievery required refnement. Constructed-

throughout of genuine bakelite and ocui-
oxydising metal, the valve sockets are
surrounded by air throughout 90% of
their length. Sockets and connections
are stamped complete out of one piece of
non-oxydising metal, provision being
made for wiring to terminals or solder-
ing to tags. Moreover, a special safety
groove is provided to ensure the valve legs
engaging with the corresponding sockets.

Use in every stage 3

(except detectcr) and
save 1'6 per Valve

Ashley Wireless Telephone Co. ( 1925) Ltd.
Finch Place, London Road, Liverpool
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WHAT'S NEW
-continued on page 324.

Eying properties as long ago as 1906.
The newcomer to wireless may well
have gathered the impression that
" permanent " crystal, or, to describe
them more accurately, . crystal
detectors which maintain their
adjustment even under considerable
vibration, are a modern invention,
but actually the carborundum
detector (a crystal of carborundum
in contact with a steel plate) is
considerably more " permanent " tha n
Many detectorS now sold under that
name.

In such circumstances the question
will be asked, why the earborunditin
detector has received to little attention
in broadcast receivers, particularly
in those built by home constructors.
The reason is that the detector is
not particularly ;sensitive unless it
is arranged to operate in conjunction
with a small local battery, this
latter applying a constant voltage
of about 1.2, and this; of course,
means complication in the provision
of a battery and some voltage
regulating device such as a potentio-

meter.. Properly handled, a good
carborundum crystal-and they want
picking carefully-is a particularly
stable, sensitive and. reliable detector.

Carborundum is a material produced
in the electric furnace by the inter-
action of sand, and coke, the final

.1 sensitive and
extremely sta-ble earbor-
einduin detector
nit recentlypat on the

marhet by the
('arborn n d a in

Co.

a Wireless Department, is now able
to sell selected. crystals of a quality
hitherto only obtainable, with diffi-
culty. Furthermore, they have been
enterprising enough to  fit seleeted --
crystals in cartridge detectors, and to
'supply them in a special and partic-

produce ci\ -tallising out
familiar form. Out of a great mass
of . crystallised material so formed,
only a tiny portion is of value for
.wireless purposes, and the Carbor-
undum Company, having; created

in the ularly neat fitting for back-of-pnnel
mounting. This fitting comprises clips
for the cartridge detector, a pair of
clips to hold a single Fver-Ready, dry
cell of miniature size, and a well -made

(Continued on page 5411.)

tv
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Before Buying any Radio Components
. . . . lest you be disappointed . . . .

ask your dealer about Bowyer -Lowe.
THE increasing sale of Bowyer-Lowc Components in the last few
1 years is convincing proof that we are making products which

satisfy those who use there.
Bowyer -Lowe Components do satisfy. They satisfy in performance,
appearance, price. That is why experimenters everywhere have
specified Bowyer -Lowe as the safe nameplate on any component.
Just try Bowyer -Lowe Components in your next set- and
thous'ands of users arc your best proof that they will satisfy you.
"Bowyer -Lowe Radio ' describes them-sent for 'Id., post free.

ANNOUNCEMENT

o*cirrol- owe
8Y THE 80wYER-LowE c.? 1."", LETCHWORTH
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Now, for the price
of mediocre trans-
formers you can
get the best on the
market, -PYE.
PYE & CO. were the first
wireless engineers to publish
a Frequency-Efliciebey curve
certified by the National Phy-
sical Laboratory. Curves of
other transformers have been
published since, but still the
Pye curve is unrivalled.
Many of the most reputable
manufacturers have adopted
Pye Transformers as standard
in their receiving sets. Several
Government Departments also
use them. Could stronger
proof of their efficiency be
given ?
Compare the Pye Trans-
formers against any other
high-class transformer, and
you will not find its equal for
true amplification, purity of
reproduction, and all round
merit.

W. G. PYE Co.,
Granta Works,
Montague Road,

CAMBRIDGE.

owe
BRINGS

POINTS OF
SUPERIORITY

1. Amplification is
uniform on high

and low notes, thus elimi-
nating distortion.

2. Parasitic noises are
entirely absent.

3. Can be fixed to
panel in horizontal

or vertical position.
(See illustration above.)

4. Not susceptible to
burning out. Volt-

ages up to 30o can be
used continuously with
perfect safety.

5. Each Transformer
is tested by actual

measurement of amplifica-
tion and a guarantee
given with each.

,,

RECEPTION
TO PERFECTIONS

5io
TRACE DISTORTION

It requires the accuracy and sensitivity
of a Weston Mil -Ammeter to tell you
exactly at which particular stage in your
receiver distortion begins.
Try it in your H.T. leads in turn. Should
the needle kick strongly either backwards
or forwards when signal strength varies
it indicates transformer distortion, over
saturation of the valve, incorrect grid
bias, filament temperature or H.T.
Potential.
It is, of course, almost impossible to
obtain a reading that is absolutely steady,
but any variation can be reduced to a
minimum by careful adjustments, and it
will then be found that reproduction is as
near perfection as science can make it. 4

A Weston Mil -Ammeter is the only
instrument sufficiently accurate to be of
any value to you when making readings.
Weston Instruments are standard the
world over, and since 1888 have been
unrivalled for scientific precision, uniform
accuracy and unvarying reliability.
Full technical information and guide
to the operation of these instruments
supplied on application.

WESTON Model 506 Mil -Ammeter

Price 35/."

WESTON
STANDARD THE WORLD OVER.

Pioneers since 1888
Weston Electrical Instrument Co. Ltd.

15, Gt. Saffron Hill.
London, E.C. 1
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EDITOR'S CHAT
-continued from page 461

which would exist in motoring circles,
if every brand of petrol required a
special carburettor jet ! Think of
the muddle which would result if
every different make of electric light
bulb required a special holder ! The
position in wireless is almost as bad!

Speaking of experiments in the
laboratory, here is a practical tip for
you. Examine your set and if you
have any valve holders of unknown
or dubious make, take them out and
replace them by a make with a repu-
tation. I have recently been experi-
thenting to determine the H.F. losses
in some of the moulded materials, and
have found that many of the un-
branded valve holders cut down the
efficiency of a receiver in a most
remarkable fashiOn. The worst
holders of all are- those made with
the four individual sockets moulded
into a solid block of material which
looks like ebonite and is not. The
moulded Bakelite anti -vibratory sock-
ets are all good, although some are
slightly better than others. Some
Of the coil sockets sold reduce the
efficiency of the coil by 50 per cent. !

Some Practical Workshop Hints
-continued from page`513.

board 6 inches apart and the variable
condensers which tune them the same
distance front centre to centre on the
panel without- interaction effects
occurring, you can. try them first of
all in these positions. Then by shift-
ing the coil holders on the baseboard
and moving the condensers in their
slot you can ascertain whether greater
spacing is advisable or whether even
less can be used without evil results.
The baseboard is ruled off into
squares. This immensely simplifies
the business of laying mit; fot once
the best positions for components have
been found it is a simple matter to
read the measurements from the
markings on the baseboard and often
there will be no need at all to use a
ruler for the purpose.

Another Method
There is only one drawback to the

use of the slotted panel described in
the previous paragraph. It allows
variable condensers and other panel -
mounted components to be moved in
one direction only-laterally. For

this reason the method shown in
Fig. 7 is in some ways to be pre-
ferred. A number of strips of
mahogany- some 9 in. in height by
3 in. in width are cut out. In each
of these a vertical slot about 7in. in
height and in. wide is cut. Other
strips 4 in. in height and 2 in. in width
with slots about 2 in. long may be
cut for smaller components. Two
holes for the fixing screws are drilled
towards the bottom of each strip.
Components mounted on the strips
can be raised or lowered at will, and
it is the easiest thing in the world
to move the strips laterally since
the screws holding them are easily
removed from and driven into the
edge of the soft wood baseboard.
Terminal strips for either type of
baseboard may be made on the same
lines in a very simple way. Fig. S
explains how this is done. Two strips
of 1 -in. ebonite of any required length
and about in. in width are cut out.
By means of screws these are fixed to
battens, the strips being so arranged
that a slot is left, between them just
wide enough to take comfortably the
shank.of a 4 B.A. terminal. Terminals
can thus be moved about until the
most convenient position for each is
discovered.

(Concluded on yule 530.)

FOR THE "PARADYNE FOUR"
-as described in "Wireless Magazine," March 1927

PARADYNE H.F.
TRANSFORMER

Cl LOON' '1 emnr Wes --
the best means of valve
control-are
the " PA It A Ill NT
FOUR." Ask : your
dealer for free chart
showing resistance re-
quired for particular
valve you are using.

If you want a circuit unequalled for
constant sensitivity and stable tuning, try
the wonderful " Paradyne Four," described
in the March issue of the `` Wireless

- Magazine."
For this circuit the Cyldon research labora-

., tories have produced a new variable
condenser on the logarithmic principle-
better than ,either Straight Line Wave-
length or Straight Line Frequency. It is
the CYLDON LOG MID -LINE CONDENSER.
Two Paradyne Units have been designed,
of which this Condenser is an essential
part. Both arc fixed to the panel in the same
way as a variable condenser, and wiring -up
is extremely simple. They are the:

PARADYNE AERIAL
COUPLING UNIT - £1 12 6

PARADYNE H.F.
TRANSFORMER - £1 17 6

(Pronounced SIL-DON)

If arty difflculty in obtaining Cyldon products locally, write direct to :-

SYDNEY S. BIRD- & SONS,
Cyldon Works, Sarnesfield Rd., Enfield Town, IVIidale3ex.

Tel : ENFIELD 0672. _
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FOUR EXCLUSIVE FEATURES
OF THE NEW

Columbia
" Layerbilt "

Battery
cylindrical cells.

2. --No internal soldered connections.
3.-30% more active material.
4.-50% greater capacity than anti

battery of the same weight.

set you're building !
They'll save you money !

Asle,your dealer about themor Write to us.
Adz . of J. R. :11ORRIS,I, Ining,zetry,

Use Cohnnbias on that " Constructor
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Fitted 21 Years ago
Mr. G. K. Rafther, of Blanefield, Stirlingshire, says :

"My three old pattern
Microstats were purchased
about 21/2 years ago and
have been in practically
constant use since ---they

Standard Model.
Panel Mount- gm
ing. Price Er .

Still going strong!
still continue to give the
same efficient service as
when new."

This is typical of the comments we con-
tinually receive on the Famous Microstat,
of which over 700,000 are in use.

"MICROSTAT"
FILAMENT CONTROLS
MADE IN TWO MODELS

The Popular Variable Resistance Panel Model, and
The V.F.R., which is a Variable Fixed Resistor for Base. Board
Mounting.
You can set it to just the correct Filament Emission-leave it,
and it " stays put." The Filament thereafter is controlled by
the ordinary pull -push switch or Master Rheostat.
Recommended by, and fitted to, many Radii. Press and other Sets.

LIFFORD ENGINEERING CO.,
LIFFORD Lane, King's Norton, BIRMINGHAM

Easerbroiacrde 3,_
Mounting.

4.

tiP
1,

Write for " -,,:, ',--. I
dill',

Free List
-',,,,C-----.,.,011

' lidiv....

wv.4,5,av,

_,.._
z..,..

:,,, for
,

This mark is your guarantee of good work-
manship. It is a safeguard against hidden

-.,-7-.

-_,---- .---, -

faults-an earnest of good results. It is
stamped on very reliable components.

--?%.,
.1.

Illustration shows Vario Coupled Inductance
W.G.1. fitted ivith special tapping sioitch 200/1800
metres, price 19;6. W.1. tapped inductance

.",. 5 with six tappings 18ao metres, 15!-.

W Eli%RIT
Lorcxhire Agent :

Airxandllandos, COMPOM TS
113, Cooper Strot,

Manchester.

Glasgow Agent :
C. G. Tidernan,

WRIGHT & WEAIRE, Ltd.,
.740, Figh Road, Tottenham, N.17.,

Telephone: Tottenham 313_. lelee)ains :
47, Carrielt Street, Inland, " Writewea, Tottlane, London."

dir
C.2, Glasgow. Foreign, "IVritewea, London."

. 586-4

Every Wireless Dealer
cannot stock every make
and type of Loud Speaker,
but both they and you
can obtain one of our

LOUD SPEAKERS
FOR SEVEN DAYS' FREE TRIAL
without expense or obligation. Test one on
your own set at home. For purity of tone,
for volume, for finish and appearance there is
no finer value offered.
R. Waldo Emerson,
Winner of the World's Championship at
Amsterdam International Competition says:
"I should like to add my appreciation to
the numerous letters you must receive regard:.
ing your ' Orphean' Loud Speaker. I must
say they are more than value for money, as
the volume and tone they produce are
wonderful."
ASK YOUR DEALER TO GET YOU ONE.

Call his attention to this advertisement.
LONDON RADIO MANUFACTURING CO., LTD.

Station Road, Merton Abbey, London, S.W.I9.
T,lephone : Wimbledon 2061 and 2062.

ORPHEAN
Model De Luxe.

Height
Flare 14i0.

PRICE 70/-
ORPHEAN
Model No. is.

Height 2Iin.
Flare

PRICE 50/-

the
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Some Practical Workshop Hints Some Short Wave Adventures
-concluded fru;;, page -continued from page 521.

THE ART OF HAMMERING
The heading of this paragraph may

seem absurd 'some .readrs. for- after
all a hammer is simply. a " thing to

,hit with," and what art. can'there be
in delivering blows With it ? As a
matter of fact there is enough to be
said about hammerin,,, to fill not
merely one short paragraph Ind an
entire articled Take, for example,
the job just described (trimming - box
spanners) ; if a medium or heavy
hammer were used and a good deal of
force applied with the blows, the box
spanner could never be drawn in to
grip the nut ; the upper and lower
faces would be brought closer together,
but the others would be thrust con-
siderably outwards, and at the end of
some little time it would probably be
found that the spanner was a worse fit
than ever. The whole secret of dOinit
such a job is to use a small light
hammer and to remember that a large
number of gentle taps are in the end
far more effective than a few heavy
blows, This tip applies to nearly
all hammering jobs that come the
way of the wireless constructor.

Not long ago I had a schedule with
a Danish transmitting station at
6 p.m. every evening. On the first
day his signals were about R8 at the
start, increasing slightly in strength
every time he came back. At
6.33 p.m. exactly, however, his signals
suddenly dropped to R2 in the middle
of a word-one might almost say in
the middle of a dot or dash !-and
then slowly disappeared. This had
been expected, as signals from a dis-
tance of 600 miles eastwards nearly
always fade out about two hours after
sunset. Next evening a careful watch
was kept towards 6.30 p.m., and he
disappeared at 6.30 exactly. Each
evening, quite independently of
weather conditions, he faded out three
minutes earlier, until, before a fort-
night was over, the schedule had to be
arranged for 6.30 instead of 6 p.m.

Picking Up the Beam
On December 22 (the shortest day)

the fade-out occurred at 5.27 p.m.,
and it now seems to be getting about
2,1 minutes later each day. In the
summer his signals would be audible
until 11.31) p.m. or after.

All this work was carried out on -
46 metres. On the, shorter wave-
lengths still, however, there appears
to be no such  regularity, signals
coming and going at all sorts of
unexpected times. This is almost
certainly due to the fact that weather
Conditions clOuds, etc.) Would
have a greater effect upon signals.

An interesting little experiment
that anyone may carry out now -is as
follows. Tune the receiver to 26
metres at about 6 p.m. Just below
this the Marconi Beam station at
Bodmin. will be heard. at fairly good
strength, sending either fast Morse
or a continuous string of dots. Now
listen very carefully just above him,
when the corresponding station in
Canada will be heard very faintly,
sounding like an echo of Bodmin. .

Later. in the evening, say at about
8 o'clOck, listen again. It will probably
sound as if the two stations have
changed places-the kipper one will
be far the stronger of the two. All
that has happened, of course, is that
Bodmin has -faded out and the
Canadian has " faded in." It is
practically impossible for these sta-
tions to shift their wave -lengths, since
to do so would involvepulling down
the whole of the Beam reflector ! Yet

(Conchieled on page 532.
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Saves .61 a year for sure. /
for iwenEy years, or even more

Clarke's " ATLAS " H.T. Battery Eliminator is an econo-
mical luxury-the one perfect solution to the probtem of
H.T. supply, whether yours is a one or a thirteen valver.
Simply plug into an electric light' socket and forget H.T.
worries for the rest of your life !

The model shown is the D.C.(!. It works from a direct cur-
rent supply of 200-250 volts and gives 40, no; 9o, -or 120
volts H.T. as desired. Fully described in leaflets No. 19
and 20.
Other models are the D.C. 3-
also for direct current-and
the A.C. i and 2 for alternati-
ng curfent. Folders i 7 and
8 tell the whole story. Ask

Your dealer or write direct.

Completely
change Eke
`listening look
No more groping for the distant
stations, or grumbling at poot reception from the local one.
Clarke's " ATLAS ' Low Loss Coils bring in more
stations-easier and louder ! The patent: twin -wire wind-
ing is the chief secret of a coil which meets every demand
of the keeneSt critic. For Distance-, Selectivity and
Volume, Clarke's] " ATLAS " low loss coils are the
recognised leaders.

RADIO SPECIALITIES

PRICES.
No. Each. Each.
?5-50

;5-150
175-300
400

23-65

3'6
4
5 6

600
750

1000
1250

9,0
10 6
126
14 -

500 7 1500 156

.We hart 7.4ocancies in various districts for first-class Service Agents. Replies should be addressed to us, stating full qualifications.

H. CLARKE & CO. (Mir.) LTD., Radio Engineers, Atlas Works, Old Trafford, Manchester.
Telephones: 633 & 793 Trafford Park. Telegrams "Pirtoid, Manchester."
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FURTHER
IMPROVEMENTS-.

We are continuing our policy
of improving in every possible
way every Bretwzoi proclu..t.
We now offer to the public two of the
finest and most essential components
required for every valve receiver.

OUR NEW VALVE HOLIER
Anti -Phonic, Anti -Capacity,

Baseboard 'Type.
The main feature embodied is the specially sprung anti -phonic valve holder which
is attached to our well-known and efficient baseboard mount. This is EV ,\V fitted
with terminals as well as tags for connecting up.
Easy yet perfect valve contact assured when plugging in.

PRICE 2/4 EACH.

OUR NEW FILAMENT
RESISTANCE.

This new Model now occupies
only one half the back id
panel space of the original
type; it is fitted with the
famous and reliable spring
ball contact which ensures
smooth operation. T b e
method of control gives both
rough and micro -vernier ad-
justment. Another improve-
ment is the inclusion of
Terminals as well as tags for
connections.

10 or 30 ohms.

PRICE 316 EACH.
Illustrated Leaflets of all Brentwood Components sent Free on
request. Write for details of our GRID LEAK DE LUXE-
S.L.E. CONDENSER-AUTO AUDIO FREQUENCY .k1I-
PLIFIER-COIL HOLDE R-ANTI-CAPACITY S\\ I ICH.

BRETWOOD LIMITED,
12 London Mews, Maple Stree', London, WI.

/51

WHY IS ROL IT
Known as the Radio Panel de Luxe ?

BECAUSE

E
s. Its Electrical. Properties arc excellent.

F.-
2. Highly polished but no surface leakage.
3. Wavy and cube designs do not show

scratches or finger marks.
4. Does not warp or discolour.
5. Competitive in price.

THEREFORE
COMBINE EFFICIENCY AND
ELEGANCE WITH ECONOMY.

PRICES
Polished Black

41"-i,d
Mahogany

Walnut

Cubic Wavy

ra id.
1"--]4d.

per square inch

5 Finishes :

Polished
Black

Polished
Mahogany

Polished
Walnut

Wavy Etched
Black

Cube Design
Etched

Illustration Wavy Dasign.

Standard Etvects stocked by leading dealer*.

LI F. A. HUGHES & CO., LIMITED,
204-6, GT. PORTLAND STREET, LONDON, W.1

i :-.... Telephone .. .. .. Museum 363o-1-2...
Telegrams-"Distancing, NVesclo, London."

__=
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WRITE NOW for
ILLUSTRATED
CATALOGUE.

POST FREE.
All Arteraft
Cabinets are

guaranteed.

.1111111111111111111111111h

Pop-ilar Type.
Willi1111111111111111

ARTCRAFT CABINETS
FOR RADIO RECEIVERS.

Artcraft Cabinets are made in Oak or Mahogany, properly hand
French Polished, and are of very attractive and pleasing design.

BETTER VALUE IS UNOBTAINABLE.
'Artcraft Popular Type'. Cabinets

Panel Size Depth Pr:, Price in

9 x 6 x 6 60 100
0 x 8 x 6 8 0 12 0
3 X 6 X 6 100 140
2 x 10 x 8 120 160
4 x 10 x 8 140 190
6x 8 x 8 140 190
8 x 12 x 9 21 0 29 0

Baseboards Free. Binged 1...1,1 6 r2mtra.

ERONART.
RADION AND
RESISTOI4
Panels supplied
and fitted free at
standard prices.

Special s.zes made to order. Estimates free.
Cabinets for R.C. Threesome : Oak, 15, 6. Mahog. 20 -.

Solody ne from 45 -
Owing to increased railway charges enclose 1 - as part cost calriage and

packing' Prompt and "re delivery
guarantee

chard RoadTHE ARTCRAFT CO., pro6: Cherrydon.Phone:

Croydon 1981:

Parr's Ad.

SEND FOR FREE
NEW BOOKLET

This reproduction indicates the
internal pin arrangement to
accommodate the Colvern In-
terchangeable Primary.

COLVERN
COILS for
every modern
Radio circuit

BY sending three half-
penny stamps to cover

cost of postage and pack-
ing we shall be pleased
to post to you ONE FREE
COPY of the most valu-
able book describing the
standard coils for every
modern type of receiver.
Pin Connections are given
for every type of Standard
Six Pin Coil.
THE COLLINSON PRECISION SCREW
CO., LTD., Provost Works, Macdonald Rd..

WALTHAMSTOW, LONDON, E.17.
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Plantations
and Panels.
1. The panel is born . . .

way back in a Pacific
Island tree.

IT
is a far cry from Malay to

your Wireless Set in Manchester
or Mitcham or Maidenhead or
wherever you may live in England.
Yet way back in a Malay rubber
Plantation is the tree from whence
came the ebonite panel upon which
your components are mounted.
This is how they do it. First, an
incision is made in the bark of the
tree. Then a little cup is placed
in position at the point of the tap.
Into this flows the latex, the fluid
which, in time, becomes rubber
Only the Pick of this rubber is
selected for the manufacture of
Radion and Resiston Panels. From
the day the Native gathers the
latex to the moment the lustrous
Panel leaves the Radion factory
almost finical care has been taken
to ensure the absolute purity of the
rubber. The native, would, indeed,
be surprised if he could see what
strength and what beauty had
been given to the milky fluid he
once knew.
You, too, will be surprised when first you
see a Radion Panel. Such strength!
Such a smooth even surface! Such
exquisite colouring! Such superb finish!
It is only a Radion or Resistors Panel
which will give so aristocratic an appear-
ance to your Set. Such a high standard
of efficiency too. Ask your Dealer.

CI) Kadion and Resi,ton Panels come in 17
-'1. stock sizes. from 7 in. x 6 in. at 3'6 in
Black td.124.7: 14 in. at 16 - in Mahogmite.

"24 hi urs Cut Panel Service"
:1(11'1 At/Uri:wit 132 Fore St. E.C.

G..4. 7939.

Some Short -Wave Adventures
--colielucle,1 from page 03

. .

it seems exactly as if they do so daily,
If ailyone is enthusiastic enough to
listen for the whole evening, and note
the time when Bodmin starts " going
down " and the Canadian starts

corningnp,". he is _welcome to do so.
It is an adventure in itself to tune

in W G Y nowadays on 32.79 metres.
So strong is he that it is almost
impossible to believe that the signals
are coming from the other side of the
Atlantic. Most of the programmes
consist of dance music, and they are
almost entirely free from " night
distortion."

It is certainly well worth while
either to build a special receiver for
short-wave work or to convert the
broadcast set so that it will " get
down." Any trouble spent will be
amply rewarded in the space of a few
weeks.

ANYVALVE FOUR
-concluded from page 489.

Assuming that everything is in
order, the necessary valves may be
inserted and the receiver tuned in.
A little difficulty will be experienced
at first owing to the very sharp tuning
obtained with this receiver, but the
log given in the accompanying test
report will serve to indicate the
approximate positions of the various
stations.

The simplest method is to tune in
to the nearest station, or the local
station, as the case may be, and adjust
the dials to give the same reading in
each case. Then, by moving the
dial 2 degrees at a time, the receiver
may then be calibrated in the usual
manner.

Neutralising the Set
The best method of neutralising is

to remove the first amperite, keeping
the receiver tuned to the local station,
and adjust the neutralising condenser
until no signals are heard. The first
amperite should then be replaced, the
second one removed, and the process
repeated with the second neutralising
condenser. The set is then completely
neutralised, the second amperite may
then be re-inserted, and the distant
stations may satisfactorily be received.

The best method of receiving distant
stations is to tune in first of all to the
local station and then to move the

dials together. a little at a time. The
reaction adjustment may be increased'
until the receiver oscillates gently in
order to facilitate the searching during
the preliminary period. .

The valves in' use may be chosen to
suit the requiremeirts'of the user. In
general it is hetter tows fairlY high-
impedance valves fbr the . and
detector stagec while- the 1.41'. valve
should be a suitable power valve,
capable of handling a fair, vol'ome. of
signals. Apart from this, however,
the choice of the valves is not very im-
portant, because the correct primary
winding for any particular valves
can readily be obtained. The makers
have developed a number of primary
windings as a standard, so that for
any particular valve there is a definite
primary winding which gives the best
results. It is only necessary wh'en
ordering the transformer to specify
the type of valves to be used.

It is really quite a fascinating busi-
ness changing the valves in the H.F.
stages and then changing the trans-
former primaries to suit. While the
transformer remains unaltered, the
valves make a considerable difference
either to the signal strength or the
selectivity, or both ; but when the
appropriate transformer primary has
been used, the difference between
the various types of valves is really
surprisingly little, and this develop-
ment certainly appears to he one of
the most striking for some time.

A Reader's Appreciation
2, Grimstone Villas,

Plythouth.
"SIR,-I am writing you this letter

to tell you how delighted I am with
" The Night Hawk," which I have
made up. The number of stations I
get at full loud -speaker strength is
simply amazing, without, using any
reaction at all ! Birmingham, a station
badly received in this district, comes
in with wonderful strength and purity.
The only departure I have made from
the specified parts is in the trans-
former and variable condensers. I
use a Marconiphone " Ideal," and
Jackson S.L.F. I use 6 -volt valves,
B.T.H. B.4 H.'s. This set cannot be
too highly spoken of, and it does more
than you claim for it !

I can thoroughly recommend thiS
set to anyone wanting a set easy to
tune, and also. a set which ..ean be
relied upon to give a programme from
any particular station at a.moment's
notice. rain. very Much 'indebted. to
you and your wonderful. paper.

Yours
FRED W. NICHOLLS.
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a
new and better
valve holder

WHEN we introduced the C.F.
PRECISION RHEOSTAT, we

thought that in quality, in efficiency
and in price, this Component could
not be beaten.
Now that we have added the C.E.
PRECISION FLOATING VALVE -
HOLDER, we find it even excels the
former in these respects to such an ex-
tent that the demand has been amaz-
ing and we are working to maximum
capacity to keep pace with the orders.
Before purchasing other makes just
ask your dealer to show you ours.
We are confident that after com-
parison they will have the preference.
C.E. PRECISION FLOATING
VALVE -HOLDERS, anti -capacity,
uon-microphonic, 2/3 each.

C.E. PRECISION RHEO-
STATS, efficient and velvety,
5o and 3o ohms, 3/- each ; 7
and 15 ohms, 2/9 each. Dual
Rheostats and Potentiometers,
3/9 each.
C.E. PRECISION GRID -
LEAK, an entirely original and
accurate component, 2/- each.

FOR um,,srisioN

E-1)11`',16?
If unobtainable, please send us the name of your dealer.

C. EDE & CO., LTD., BYFLEET, SURREY
Telephone: Byfleet 226. Telegrams: "Cepreeise, Byfteet."

AGENTS:-Messrs. J. Dyson S Co., Ltd., St. Stephen's House, 2, COICH,P1
Street, LONDON, E.C.2; Messrs. J. Dyson d CO., Ltd., 5-7, Godwin Street,
BRADFORD; Messrs. .4. Franks (Wholesale), Ltd., 3, .South King Street,MANCHESTER; Messrs. Marsdens (Wholesale), LIR, 47, Church Street,
PRESTON.

"EDDYSTONE"-
SHORT-WAVE APPARATUS

SHORT WAVE H.F.
CHOKE.

One of the most important items
in a short wave receiver is the
H.F. choke. With a correctly
designed choke no efficiency is
lost, and the reaciion control of
the set becomes smooth and
without plop. The " EDDY -
STONE ' S.W. choke has a
capacity many times smaller
than the average H.F. choke
used for broadcast.

For -10-120 metres.
Price
with stand) 1 016

S.W. VARIABLE
CONDENS ER.

The first English condenser
designed solely for S.W. work.
00015 mfd. max. capacity with
very low minimum capacity of
only 7 mmfd. Absolutely silent
in action ; soldered rotor and
stator positive c/inner tions.

f' spindle withont dial.

Price 14f -

Full particulars of other " EDDYSTONE" short
wave apparatus and sets sent on application.

STRATTON & Co., Ltd., Bromsgrove Street, BIRMINGHAM
Short Wave Specialists.

RECEPTION
NECESSARY for EFFICIENT

SIFF Atli
ELECTRICAL MEASURING

INSTRUMENTS,

All SIFAM E.70 Voltmeters are now
made with a minimum resistance

200 ohms. per Volt.
SIFAM Instruments are GUARANTEED

for RELIABILITY and SERVICE.

FP1ICE

25f-

Sifam instruments can be obtained from all bona -tidy

Wireless Dealers. If any difficulty write to :--

`I HE SIFAM ELECTRICAL INSTRUMENT CO,,
Dept C., 10a, PAGE STREET, WESTMINSTER, S,W,1.

ULTRA LOW LOSS S.L.F.

Single .0003 & .0005 YF 7/6
Twin gang .. 24/6

Triple gang .. 33/6

Dial 1-16 ..

TRANSFORMER

SHROUDED

10/6

SCREEN AND BASE 9/ -
Coils for all circuits in stock.

Crown Works,
Cricklewood, N.W.2.

Tel. 1787 Hamp.

Mr. J. B. LEVEE,
22, Hartley Street,

Levenshulme, Manchester.

PR ICE
2716
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Study the life of your valves
and fit only the components
that will function properly.
In the " Peerless" Junior
Rheostat are found features
which make it exceedingly
popular-its sales figures
are now well over the half
million. This Rheostat has
an OFF position provided,
while definite stops make
short circuit impossible.
The resistance element is
immune from damage. Will
safely carry current of two

valves.
Complete with
nickelled dial and one
hole fining. Three
types. Size,1 r dia. 4"
hig h,6. 15 or 30 ohms -

From all dealers or direct

.)4e Be ord
ekdricaler io Co lid
22, Campbell Road, Bedford.

-4:11111.11:11:37.2"" --- .................
... I

.....................

Grid or Plate Rectification ?
-continued from page 477.

though delicate devices such as the
oscillogtaph will detect its presence.
Nor can it be said that an anode -
bend rectifier is always entirely blame-
less in this respect. There may,
for example, be-there probably are
in the majority of cases-tiny " kinks"
in the characteristic curve which
cause small deformations of the wave
forms. In order to give faithful
reproduction an anode -bend rectifier
requires exceedingly careful ad-
justment, particularly if it is preceded
by several stages of high -frequency
amplification so that grid -voltage
swings are fairly large.

Cause of Distortion
An examination of the curves in

Fig. 3 will show how such distortion
may occur. If the working -point of
the valve is that shown at A with an
anode potential of 20 volts, a grid
swing of 2 volts, that is 1 volt in
either direction, would cause the
working -point to be taken well to
the right of the zero line by a positive
half -cycle, and almost to the bottom
of the bend by a negative half -cycle.

. There would thus be the desired
reduction in the plate current for
negative half -cycles ; but what
would happen in the case of positive
half -cycles ? A flow of grid current
would occur, causing the crest of each
half -cycle to be flattened, an event
which gives rise to a particularly
unpleasant form of distortion. It
is necessary always to see that the
plate voltage is sufficient to ensure
an adequate straight portion of the
characteristic to the left of the zero
line, a fact which is not always
realised.

Fig. 4 shows the circuit diagram of
a three -valve set, with one high -
frequency stage and an anode -bend
rectifier followed by a note magnifier.
In Fig. 5 the same general circuit is
seen,but grid -leak -and -condenser recti-
fication has been substituted. It will
be noticed that in the latter drawing
a potentiometer is shown. By means
of this the grid potential of the
rectifying valve can be adjusted with
the utmost nicety, so as to minimise
damping and to keep selectivity good.
The potentiometer used in this way
often makes an appreciable amount of
difference to the results obtainable
with the set. Most British valves are
designed to rectify with the grid set
at a positive potential; but a few of

(Concluded on page 535.)
534

THE HEAD
DOES NOT

COME OFF

Patent No. 248921.
Regd. Design
No. 715424.

Engraved Button fixed
rigidly to stem.

Bakelite Insulated
Head rotating about
the button.

Brass screw -threaded
insert securely fixed in
the Bakelite head.

fransverse slot with
damping nut, elimina-
ting soldering.

The Belling -Lee Ter-
minal made with 28
different engravings.
Standard Model (Bake-
lite -insulated) (Type B)

9d. each.
Popular Model (non -
insulated) (Type M)

6d. each.
Illustrated Catalogue free on request.

If you cannot get these at your dealer's, send
your order to us enclosing his name and address.

BELLING -LEE
TERMINALS

Belltnp ,t Lee, Ltd., Vueensicas Works, Ponders End, Middiasx

AMPLIFIERS: 1 -VALVE, 19j-; 2 -VALVE, 30',
2 -Valve All -Station Set, £4. Approval willingiy.
Wet Batteries-Jars, lines and Sacs complete,
36 per doz. (18 volts). Post 9d. extra. Sample 6d.

3 doz. upwards post free, in divided cartons.
Bargain List Free.

C. Taylor,57,Studley Rd-Stockwell London.

PICKETTS CABINETS
for every Wireless Constructor.

From 1/6 to g5 Lists (W.C.) Free
Picketts Cabinet Works, Bexleyheath.

TO ADVERTISERS
ALL communications concerning advertising
in " The Wireless Constructor," " Modern
Wireless," and "Popular Wireless," must be

sent to

JOHN H. LILE Ltd.,
4, LUDGATE CIRCUS. London, E.C.4

(Phone: CITY 7281)
and NOT to the Editorial or Publishing

Offices.

A HOME FOR
YOUR WIRELESS SET

OUR STANDARD
CABINETS

are DUSTPROOF
and house the whole
apparatus, leaving no
parts to be interfered
with. Made on mass
production lines, hence
the low price. Provision
is made to take panels
from 16 by 7 up to 3o '-

by r8in. Special Cabi-
nets for the ELSTREE
SOLODYNE, NIGHT HAWK, ALL BRITISH
SIX, etc., now ready. Write for free particular,.

MAKERIMPORT CO.
(Dept. 20), 50a, Lord Street, LIVERPOOL.
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Grid or Plate Rectification ?
from ptje 334.

them are at their best when the grid
return is made directly to L.T.-. I
have tried the circuits shown in
Figs. 4 and 5, and by far the best
results are obtainable when leaky -
grid rectification is used. There is
little to,choose when the local station
is tuned in, but when one is trying for
distant stations, the Fig. 5 arrange-
ment will bring in many that are
quite inaudible with the other.

Grid Leak More Sensitive
We may sum up the merits and

drawbacks of the two systems as
follows : The leaky -grid method does
introduce a certain amount of damp -
ma and it makes the tunina of the
rectifying valve differ from that
needed for preceding high -frequency
amplifiers.

On the other hand, it is a great
deal more sensitive with a weak signal
than is anode -bend rectification, and
if proper components are used it need
not introduce audible distortion. The
anode -bend rectifier can give exceed-
ingly pure reproduction, but it is
inefficient unless the grid voltage
swing is fairly large. Like the crystal
detector the efficiency of the anode -
bend rectifier varies directly as the
square of the incoming voltages.

The conclusion to which we come is
that the anode -bend rectifier is of real
use only when applied to the detection
of strong signals. In the multi -valve
set with two or more high -frequency
stages, which enable weak signals to
be built up to considerable amplitude
before rectification, the anode -bend
method can be used with advantage,
the full benefit of the good quality
which it gives being obtainable, and
it being possible to reduce the number
of control knobs for the reasons that
we have already discussed.

For D.X. Work
In the single -valve set, or that

which has but one stage of high -
frequency amplification and is used
for long distance work, the grid -
leak -and -condenser system is the
Metter, since it may enable signals,
which might be quite inaudible if
an anode -bend rectifier were used,
to be dealt with, and to be brought
up to good strength by means of
low -frequency amplification.

Buy "POPULAR WIRELESS," the

LI

Brightest and Best Radio Weekly.
)=1

COMBINE EFFICIENCY & ECONOMY
We invite you t) c3inoare the c37riponents advertised below with
similar articles on Oae market. in every case you will find we are

suprerne in quality and price.
ONE

SPIRAL

CONTACT

i< 21/4"

THE KEYSTONE "MIDGET" CONDENSER

HOLE FIXING
HAND

CAPACITY

SHIELD

Illustrated on right)
This condenser is ideal for the many positions where a
small capacity condenser is required. Similar in con-
struction and finish to the "Minator " condenser, it has
a special taper bearing, giving a beautifully smooth move-
ment. It is shielded against hand capacity effect in the
same way as the "Minator " model. Takes up very little
room on the panel. Highest grade of British workmanship
Both the " Midget " and " Minator " condensers are backed
by the usual Keystone guarantee of efficiency.

5f6Capacity -0001 mfd. PRICE ..

KEYSTONE NEUTRALISING AND

BALANCING CONDENSERS

Used in all the popular circuits
this season. Designed by
experts. Suitable for all types
of valves. Low minimum
capacity. The wide spacing of
the vanes renders accidental
" shorting " impossible. Very

well made from best
quality material and
beautifully finished.
Board mounting, 5I.
Panel mounting 613
Balancing Condenser,
similar to the illustra-
tion but having two] sets

instead of one, 16of Fixed Vanes

THE PROOF OF THE PUDDING-
In addition to the very stringent tests which
all these components have to pass, their
superiority is proved beyond a doubt by
their inclusion in our famous " Solodyne "
and " All British Six " finished receivers.

Keystone B.F. Choke.
The extremely high
efficiency of this choke
is due to a unique form
of low -capacity wind-
ing. Range, 300/2,000
metres. Recommended
for use in the " Solo -
dyne Five," " All
British Six," and many
other efficient receivers.
Especially suitable for

split -coil circuits.
Price .. 8/6

THE KEYSTONE
" MINATOR " CONDENSER

An entirely new component
Rigidly constructed and beautifully
finished, this condenser has the great
advantage of taking up a very' mini-
mum amount of space on the panel.
Its other advantages are clearly shown

on the illustration.
Eminently suitable for reaction control,

or for tuning H.F. coupling.
Capacity - - .00025 mid.

(Square Law Plates)

PRICE .. 1016

Special Six -pin Base.
To replace the more ex-
pensive standard screened
coil base in sets where
the actual screen is not
required. Standard spac-
ing with terminals ar-
ranged for easy 2/9
accessibility.

Keystone Fixed Resistors.
No. 4 for .25 amp. valves with
6 -volt accumulator. No. 17
for -ci`i amp. valves with 4 -volt.
accumulator. And in many
other values. Price
Resistor only 1,9
Base, 9d.

2/6
Use the

COPEX "POPULAR MODEL"
Copper Coil Screen and Base.

This screen and base is made :rom high-grade
copper-the best metal for screening coils. Ter-
minals are arranged in such. a manner that it is
impossible to " short " them *hen replacing
screen. Perfect electrical and sell -cleaning contact.
Screen and interchangeable 6 -pin Lase. 9/6(Patent No. 269459).

Obtainable from all good dealers. If you have any difficulty, send to us direct, giving the
your u,ual retailer. Catalogue of components and accessories, 44 pp., fully illustrated, post

PETO-SCOTT CO., LTD.,1 .9

name of
free 3d.

Head Office : 77 City Road, London, E.C.1.
Branches :-LONDON -62, High Holborn, W.C.I. WALTHAMSTOW -230, Wood Street. PLYMOUTH -

4, Bank of England Place. LIVERPOOL -4, Manchester Street.
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J - - L
30 STATIONS

ON THE LOUD SPEAKER
during a three-day gale in

THE BAY OF BISCAY
These remarkable results were achieved --
appropriately enough by a ":PILOT " set.

We recently received from one of our customers
a report on the performance of a standard PILOT
Solodyne Receiver, on board ship during a very
severe gale in the Bay of Biscay. Despite terrific
vibrations from the engine -room, our customer
tuned in Aberdeen, Dublin, Osici; Stockholm, Lem-
berg, Rome, K.D.K.A., and 211 odd"others at loud
speaker strength. Subsequently, during the first
two days of his stay in America he received i_63
U.S. stations from a point on the Mexican Gulf.

You can build an exactly similar set and
be certain of success.

Even if you have had no previous experience what-
ever, you need not hesitate to build any type. of
receiver. Tens of thousands of amateurs in this
country owe their success to the 'help they received
from the famous Pilot Service. We supply you
with all the parts you require to build whatever
set is best -suited to your requirements and we
also supply a panel already drilled and tapped,
so that the components fit easily into position.
Should you require any advice or assistance, either
before or after the set is finished, we have k Technical
and SerVice Department under the control of Cap-.
taiu Tingey, M.I.R.E., who will gladly give you
any information you may require_eMirely free of
charge.

THE " 80LODYNE."

Finished Instrument, royalty paid
Set of Copex Screened Coils, 250/550 in.
Other parts required ..
Black Ebonite Panel. matted and drilled
Mahoganite Panel, and
Polished Mahogany Cabinet ..
Wiring Diagram (postage 3d.)

£ s. d.
30 12 6

2 14 6
10 6 0

11 6

4 5 0
1 6

THE " ALL -BRITISH " SIX.
This set built with our Copex " O/C " type coils
recently secured the highest award for European
sets in the International Amateur Competition
held in conjunction with the New York Exhibition.

Finished Instrument, royalty paid ..
Set of Copex Screened Coils, 250/550 m.

with diagram of connections .. 4 0 0
Other parts required .. .. 15 1 6
Polished Mahogany Cabinet, with drilled

panel and baseboard .. .. 3 18 6

I f a complete set of parts is purchased, Illgrconi
Royalties amounting to 12/6 per valve holder

are payable.

Converting the " ELSTREE SIX " to the
use of screened coils.

All you need is the set of Copex Screened Coils
mentioned above, price £4. The necessary diagram
showing the alterations in the wiring is supplied
free with this set of coils.

£ s.
37 10 0

The new " PILOT " Manual.
Containing details and prices of the above
and many other efficient receivers. Much use-
ful constructional information also included.

Post Free 3d.

A Wonderful Wave -Meter.
By the time you read this we shall have ready

details of our new " Emerald " Wave -meter, guaran-
teed accurate within 1 metre. Send for particulars
immediately. '

PETO-SCOTT CO, Ltd.,
Regd. Office : 77, CITY ROAD,

LONDON, E.C. 1.
Branches :-LONDON -62, High Holborn, W.C.1.
WALTHAMSTOW-230, Wood Street. PLYMOUTH-4, Bank of England' Place. LIVERPOOL -4,

Manchester Street.

THE "BABY GIANT"
-continued front page 474

these points before actually buying
the components. Though space does
not here permit an explanation as to
how the correct values for resistors
may be calculated, it may be under-
stood that the firm from whom the
resistors are being bought will wil-
lingly advise readers as to the best
values to use so long as the informa-
tion as to valves and accumulator
voltage is given.

Suitable Valves
For. the best results a special valve

designed for H.F. amplification should
be used for VI, while for the detector
and L.F. stages, valves of the small
power class should be chosen.

For the benefit of readers whose
preference for filament voltage ex-
tends towards 2 and 4 volt valves as
against 6 volt specimens, it may te
stated that valves of all three voltages
have been tried, and with each class
of valve the same stations were re-
ceived without difficulty.

To test the receiver connect aerial
and earth and the requisite batteries
and proceed as follows :-

First set the reaction condenser so
that the moving vanes are completely
disengaged from the fixed, turn both
the Cl and C2 dials to zero, adjust
the moving vanes of the neutralising
condenser so that they are also com-
pletely out of mesh with the fixed.
and pull out the switch. If the set
shows any tendency towards self -
oscillation turn the moving vanes of
N.C. slightly, when the set will become
stable over at least some of the
possible tuning range.

Neutralising
With the valves alight, slowly turn

the dials of Cl and C2 from zero
towards their maximum readings,
when, if- the local station is wo-..7king
you will pick up the transmission.
Tune in these signals to their very
loudest, whereupon extinguish the
filament of the first valve by removing
the resistor RI., and turn the neu-
tralising condenser one way or the
other until signals from the local
station become inaudible, even upon
retuning the variable condensers;
when the set may be said to be
stabilised.

Upon replacing the resistor RI
signals will again be heard 'from the
local station, and after tuning these
in.again to _their loudest, increase the
reaction condenser, when there, will,

(Concluded on page 538.)

;7.7.

mum

6 -PIN
COILS
wi h a difference
The windings are made
according to Elstree
laboratory specifica-
tions, but they are
wound on special
ribbed ebonite low -loss
formers. This minim-
ises self -capacity and
increases efficiency. A
special method of
winding is used for
1 o w wave -lengths.

Each coil is tested to ensure that oscillation
is perfectly under control, and highest ampli-
fication factor is being used.
Serial Range (tuned
No. with '0005 Type of Coil. Price.

Condenser)
Metres.

W/1 250-p.7.0 Split Primary Acr:al Coil .. 5'-
W/2 1000-2000 Ditto .. 5'6
W/3 250-550 Split Primary H.P.Transformer 7 -

W/4 1000-2000 Split Primary H.F.Transformer 76
W/5 250- 550 Split Sec. H.F. Transformer .. 7 -
W/6 1000-2000 Split Sec. H.F. Transformer .. 10 -

W/7 250. 550 Reinartz Coils .. 6 6
W/3 1000-2000 ,Reinartz Coils .. .. 10 -
SCREENS, handsomely coppered with 6 -pin

circular ebonite terminal base 316
W/3 and W/4 can be supplied with reaction

windings at 1!- per coil extra.
From your dealer. or direct from:

TheWATMEL WIRELESS Co., Ltd.
332a, °ORWELL RD., LONDON, E.C.1

Telephone : Clerkenwell 7990.
Lanes. Yorks. and Cheshire Representative:
Mr. J. B. Levee, 23, Hartley Street, Levens-
hnlme, Manchester. Telephone : 475 Heaton

Moor.
7f11111111111111111111M11111111111111111111111111111111111111111111411110

600,000 last year!
Certified sales of this famous valve holder the till
rest 12 months have exceeded 603,009-a sales
record that speaks for itself
The enormous popularity of the BENJAMIN is
mainly due to the following five vital features

1 Valve sockets and springs are nude in
one piece, with no joints or rivets to
work loose and cause faulty con
nectIons.

.7 Valves are free to float everyL. direction.

...;
Valvescan be inserted and removed
easily and safely.

A Valve legs cannot possibly foul the
base -board.

4 Both terminals and soldering tags are
provided.

Install BENJAMIN yourself-you will improve
reception and treble the lite of your valves.

Clearer -Tone Anti-Microphonic
VALVE HOLDER

Patent No. e9043r Regd. Design No. 74,847
PRICE 2 / 9 EACH.

THE BENJAMIN ELECTRIC LTD.
Road,Works, Taut oad, Tottenham 17.

krAvAkv.&AVAIPATAINFAZFAiv.4
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THE BIG SEVEN
-continued front page 478.

that their programmes are not what
the public wants ; and they have
promised to- include more pep and
punch " in them.

It appears that the B.B.C.
endeavour to ascertain what the
public really does want by a sys-
tematic analysis of the letters they
receive from listeners. We have it
on the authority of an official of the
B.B.C. that communications are re-
ceived from people of all walks in
life, and that some of these letters
are critical in- a common-sense way,
others in a stupid way, while others
are frankly eulogistic.

These letters are carefully sorted
and considered by the Programme
Board. But we doubt whether the
B.B.C., even with its enormous post-
bag, can receive enough letters in
order to obtain a reliable clue as to
what the majority of their clients
require in the way of programmes.
They had much better try to strike a
happy medium and forget a little
of their own superiority, constantly
bearing in mind the fact that broad-
casting is
entertainment. If they go on forcing
what can only be termed highbrow
programmes upon the public, the
immediate result will be a falling -off
in the licence revenue.

A Broadcasting Cochran
We feel sure that all connected

with the B.B.C. are actuated by high
ideals, but those ideals must be held
within bounds. If they are given
unrestrained sway, it is inevitable
that a very large majority of listener,
in this country will be 'disappointed
and, to put it colloquially, " fed up "
with the programmes. What is
wanted is a broadcasting Cochran, a
man who has the psychology of public
entertainment at his finger tips.
That is what the B.B.C. lack, un-
doubtedly, for they have not a single
man on the staff at the moment who
is really an fait with the wants of the
public. Mr. George Grossmith, per-
haps, is the most suitable member of
the Programme .Board, but even Mr.
George Grossmith is only au fail
with light entertainment in relation to
the needs of the public.

The whole problem is a difficult
one, but we feel sure that if the B.B.C.
will not stand On their dignity too,
much, they will succeed in pleasing
the majority of their public.

(Continued on page 08.)

CAXTON WIRELESS CABINETS
THOUSANDS OF SATISFIED CUSTOMERS.

All Polished with new enamel that gives a glass hard surface that cannot be soiled or scratched.
Ebonite or Radion Panels Supplied and Perfectly Fitted at low eaten cost. SENT FREE- Catalogus

of Standard Wireless Cabinets in various sizes and woods.

Elstree "Solodyne"

Specially designed for this famous Radio Press Circuit. All details and dimensions conform
to their specification, enabling constructors to follow the layout without difficulty,

PRICES:

Light Fumed Oak 61/- Dark or Jacobean Oak 65/- Real Mahogany 68/ -
Prices include either "full front" with handsome solid raised panel, as illustrated, or beaded
doors, allowing ample space for tuning controls, etc. Glass panelled doors can also be

supplied at 3/- extra.
CASH WITH ORDER. CARRIAGE PAID U.K. PROMPT DELIVERY.
Packing Case 51- extra repaid if Case returned within 14 days Carriage paid to Works.

CAXTON WOOD TURNERY CO., MARKET HARBOROUGEL

Here's help for You!
WJE SELL complete sets of every descriptlon

with Components and Accessories guaran-
teed. We do more; for we help you by oar generous
system of easy payments. Our Catalogue "C" will
satisfy your needs.

New Times Sales Co., 77, CITY ROAD,LONDON, E.C.1.

7935-

WIrtErJESSi
Capable, trustworthy men with spare time who
wish to .substantially increase income required
where we are not fully represented. Applicants
must have practical knowledge of installation
of Set and Aerial, be a Householder or live
with parents, and be able to give references;
state age and experience. Address Dept. 20,
G.SNERAL RADIO COMPANY LIMITED,
Radio House, Regent Street, LONDON, W.1

WIRELESS ROOM
For expori men to, a aSalll bling, etc,
Strongly made in sections. Easily
erected in 2 hours.
8 ft. X 6 ft. 170'- Floor 301-
9 ft. x 7 ft. 195'- 36/-

12 ft. x 8 ft. 275,c 50/-
E Sees bind of wood or asbestos building. LISTS FREE
PERCY WHITE, (Dog. C), Thames St. Works, Staine3

FOR MOUNTING
ON WOOD

Orders raider II -
send lid -Postage.
NUMBER 0 1 2 3 4 5 6
bole in Bosh 611A, 4I3A, 2DA, 5116". ll", 7/15'Price each: ld. Id. Ed. ltd. 2d. 2d. 2d.

DARPA, RADIO CO.,
Weldrom Rd., Forest Rill, London S.E 23..nnsommsormoTRADE SUPPLILD,

EBONITE /j4 , BUSHES
PERFECT

INSULATION
Two required
for each hole.

-LESLANCHE POROUS POTS
Genuine miniature porous -pots for wet H.T. to
fit 2b x 11 Jar, registering 1-4 volts; 3 - per doz.
Non-conductive Glass Jars 1/- doz., Waxed, Fa
per doz. Sacs 1/6 doz. Zincs 1/- doz. Send

stamp for Price List and Instructions.
Carriage and Packing extra.

Trade Enquiries :
THE ETON GLASS BATTERY CO.,

Dept, E. 46, St Mary's Rcad, E.10.

ACCUMULATORS
ON EASY PAYMENTS

High Tension Accumulators built up from 20 Volt sections
(IS!. each). Example: 60 Volt H.T. 451- CASH or 12"6
DOWN and 6 monthly payments of 6/-. Carriage Paid, -
Satisfaction or money back. Write for Lists to DEPT.

Coventry Direct Supplies Ltd.,
23, Warwick Row, Coventry.
Any Wireless Goods supplied on

envy payments.''Jli111_1111111ffir111.1111-1LL

I A NI

,aus
1111111011111111f115

toto HEADPHONES, LOUDSPEAKERS,
TRANSFORMERS, COILS.

First-class workmanship only. That is just the vital
difference. We are specialists with almost 30 years'
experience in every form of intricate and accurate
coil winding, and we guarantee that work en -
I rusted to us will be returned to you as good as
now, if not better. This is no idle claim, but the
unsolicited opinion of scores of unlisted clients.

TEE PARLEY MAGNET COMPANY
(Prrietors: Oliver rot Ltd 1
BLOOop

PenMFIELD

ROAD, WOOLWICHGant., EEL,
, imsalwieh 0888.

ALL APPLICATIONS FOR ADVERTISING SPACE IN WIRELESS CON-
STRUCTOR MUST BE MADE TO THE SOLE ADVERTISING AGENTS
JOHN H. LILE, LTD., 4, LUDGATE CIRCUS. LONDON, E.C.4.
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Real purity of tone and absolute
constancy under all conditions are
the factors that constitute perfection
in Anode Resistances. This ideal
has been achieved by eliminating
self -capacity and inductance in the
Varley Anode Resistances, and by
cutting out all possibility of shorted
or leaking turns.

Varley Bi-Duplex Wire -Wound
Anode Resistances are wound in
several sections with a special alloy
wire, the tension of which is carefully
pre -determined. Each section is

wound alternately clockwise and
anti -clockwise with the same length
of wire, the result of this construc-
tion being to eliminate completely

. the inductance of that section.
The famous Varley Bi-Duplex

winding, in which each turn of bare
wire is separated by specially spun
silk thread, and each layer of wire
and silk separated from the next by
micanite paper, ensures maximum
air spacing consistent with mechani-
cal stability, and reduces the self -
capacity to a minimum.

Current is passed through the
resistances when wound in order to
relieve all stresses in the winding,
and to drive out the last remnants
of moisture that may have gathered
during manufacture. They are
stoved for three days to age, and
then enveloped with a special dope
which precludes any chance of
moisture re -penetrating the winding,
setting up electrolyses and short-
circuiting the turns and layers of wire.

Very briefly, these are a few of the
reasons why you can be sure of real
tonal parity withVarley Bi -Duplex
Wire -Wound Anode Resistances.

Made in a complete range of sizes
up to 500,000 ohms. Prices, 4/ -
to 16/-. Clips and base 1!6 extra.
Full particulars of Varley Tapped Resistances

and H F. Chokes, on application.

THE VARLEY
MAGNET CO..

Proprlet ors-
Olivrr Yell Ca,ntrol

Limited.

ATTLEY
Telephone-

City 3393.
Granville House
Arundel Street,
London, W.C.2

V19

THE "BABY GIANT"
-concluded from page 536.

be noticed an increase in signal
strength ; this condenser must not be
increased too far, however, otherwise
undesirable oscillations will be pro-
duced.

If suitable coils are chosen for Li
and L2, these may be used for tuning
over the whole wave -length band
used for broadcasting, excluding, of
course, the long -wave stations. For Ll
a No. 35 coil is suggested, bearing
in mind the earlier remarks concern-
ing the two aerial terminals, while
for L2 a No. 60 coil will be found
suitable. If this latter size is used,
it will be found that when the circuits
L2 Cl and L4 C2 are in tune the con-
denser dials will read approximately
the same ; Hamburg, for instance,
comes in on the original set when CI
reads 131° and 02129°, while London
is found when Cl is set to within two
degrees more than C2, the readings
being roughly 124° and 122° ; these
readings will not, of course, hold good
in copies of the original set, on
account of slight alterations in the
disposition of the wiring ; they will,
nevertheless, indicate to readers where
GOut they may expect to receive
these two stations.

WITHIN THE VACUUM
-continued from page 492.

impedance is kept at a low figure of
somewhat around 80,000 ohms. I
have one of these valves on test at
the present moment, and up to the
time of writing, though it has not had
by any means an exhaustive test, I
must say I am exceedingly pleased
with the results.

Other valves of the same make, but
of different classes, have equally good
characteristics, though I am not at
liberty to say anything about them
at present, except that in my mind
they represent one of the greatest
advances in receiving valve design
that has occurred for some time.

The K.L.1 Valves
In a class all by themselves must

be mentioned the new Osram and
Marconi K.L.1 valves, representing
another very definite advance,
although on a somewhat different
line. As readers will probably know,
these valves have been developed for
the purpose of enabling listeners to
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run their sets direct from the A.C.
electric light mains, so that no
accumulators or H.T. batteries are
required. In the case of the latter, an
eliminator is of course employed,
while the special construction of the
valves and the use of a transformer
supplied with them enables the
former to be done away with.

So far valves of rnoderatelyalow
impedance and amplification factor,
which may really be classed under the
" general purpose " type, have been
the only ones placed on the market
in this new series, but others will
undoubtedly follow, and I have had
three of them under observation for
some time.

I must own I was unlucky with one
of the three, for the filament which
acts simply as a heating element
(the coated cathode being raised to
its correct temperature by radiation
from the filament) burnt out before
the valve could be thoroughly tested,
but the other two are still going
strong. Several circuits have been
tried, and in all cases requiring valves
with the characteristics of the K.L.1
(5,500 ohms and 7.5); excellent results
have been obtained, while up to now
the valves have been going con-
tinuously for over 400 hours, and have
cost under 3s. in power. This,
I think, speaks for itself, and no
further comments on the economical
working of these valves need be made.

I understand also that yet another
series of valves is to be placed upon
the market this'month, or may very
possibly be available before this
reaches the eyes of the reader, and
these concern the new 4-volters of
the same make. As a matter of fact,
I have some in use now, and here
again the H.F. valve, which has a
very low filament consumption, has
an amplification factor as high as
40, while at the same time the
internal impedance is kept down to

(Concluded on page 539)

THE BIG SEVEN
-concluded from page 473.

A significant point in connection
with the coming into power of the
new B.B.C. was the " killing " of
the Uncles though now they have
been " resurrected." This move was
signified, for it indicated a lack
of humanity-a lack of what Kipling
calls " the common touch." Probably
the psychological effect of this move
did the new B.B.C. more damage as
regards popularity than a dozen
faults made by the old B.B.C.
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WITHIN THE VACUUM
--concluded from paiie 538.

moderate limits. The L.F. valve
accompanying this also has the
moderately low impedance of 13,000
or so, with an amplification factor of
about 13. As a matter of fact, from
what I can gather, it is likely that
this valve, although it comes under
the L.F. category, will operate equally
efficiently as an H.F. amplifier in some
neutralised circuits as it will in the
first stages of L.F. amplification,
though I have not yet tested it under
H.F. conditions.

Finally, this little series is com-
pleted by .a new power valve, which
has not only an exceedingly low
filament current consumption, but
also an impedance of somewhere about
6,000, with an amplification factor
of between 6 and 7.

With such valves as those that have
been mentioned in these jottings, and
the others that will probably make
their appearance before very long,
this year should be a very rosy one
for the constructor. At any rate, he
will have plenty of valves to choose
from, and some exceedingly good ones
at that.

The Argument for the Trickle
Charger

-continued from page 484.

Now we come to the next important
point --the size and cost of the bat-
tery charger which must be employed.
A battery charger capable of deliver-
ing a current of 4 or 5 amperes is a
much bigger and more expensive de-
vice than one capable of delivering a
current of 1/10th or 1/15th of an
ampere.

So, although the trickle charger,
with its tiny charge always " trickling
on," accomplishes precisely the same
work by the end of the fortnight as
the big charger does in a sudden
12 -hours' spurt, its first cost is very
considerably less. Again, the battery,
when used on the trickle -charging
system, need only be a very small one,
for it is only required to stand a
charge and discharge of perhaps
maximum of 5 ampere hours. Thus
a -battery of a capacity of 10 ampere
hours *ill be quite sufficient foi most
purposes, and a battery of 20 ampere
hours should be far more than
adequate. The need for 50-ainpere-
hour or large 100 -ampere -hour accu-
mulatOrs with a wireless receiving set

(Continued on page 540.)

SETS OF COMPONENT PARTS
" A.W. BALLOT THREE"'
By 3. H.Reyner, A.M.I.E.E.
Supplement. Feb. 19. '27;
THE ABOVE AS SPECIFIED
SENT POST FREE FOR £4 6 6.
CAN ALSO SUPPLY WITH
SLIGHTLY LESS EXPENSIVE
COMPONENTS (including CAV
Transformer)forthesumof

" THREE. ' A. W..'
Feb. 5, '27. 2 -0005 Vari-
able Condensers, Geared or
with S.M. Dials, at 16/;
2 -004 and 1 -001 Fixed
Dubilier at 31-, 9/-; T.C.C.
0003, with a 2-meg. Grid
Leak, 4/10;  0001 Ormond
Reaction Condenser, 4/- 3
Lotus Valve Holders, 7/6;
1 Varley H.F. Choke, GM:
B.T.H. Transformer. 2-1
)L. F.), 17/6; 3 Resistors,
3/9; 2 Special Coils, ready
for Use, 4/-: 11 Belling Lee
Terminals, 4/2; Terminal
Strip, drilled, 1/-; Push -
Pull, Benjamin, 1/3. The
above lot sent, post free,
£4/4/0._
M.C. THREE. Aerial &
Transformer Coils wound
on Paxolin Formers, ready
for use, 4/- pair. Post 6d.
extra. Made by Wearite.

RADIAX.
Monotune Transformer with

- reaction, 10/8; Ditto,
1,000/2,000, 12'6; 6 -Pin,
Base for above, 2,'6
" P.W." Blue Print .No.25.
2 -VALVE REINARTZ

DET. & L.F.
2 B.B. Coil Holders,  0003
Fixed and Grid Leak, 2
A.M. Valve Holders, 1 Var-
ley H.F. Choke, 1 L.F.
Transformer (Igranic 1st
Stage), .005 and 001 Fixed,
9 Terminals, 0005 and
 0003 Variable Condensers,
Wire, Screws, and Trans-
fers, 1 pr. Angle Brackets.
LOT SENT POST FREE

FOR 55/6.
EIGHT COILS IN ONE
BLUE SPOT MULTI -
DYNE. All -wave wave-
lengths cover 160 to 4,300
metres, 13/6.

COLVERN COILS.
BASES and SCREENS.
HIGH EFFICIENCY
COILS AND TRANS-

FORMERS.
All wound exactly to de-
signer's specification, with
27/42 wire, and complete
with Ebonite Supports and
Base.
EVERYMANS THREE.-

_ Aerial Coil, 15f, Trans.Sfoertni.

e 3/-.
Trans-

former, Complete
EVERYMANS

FOUR. -Aerial Coil, 14/,
Transformer, 15/..

.

Com-
plete Set, 28/- EVERY -
MANS FOUR (2 range). -
Aerial Coil, 14/-. Trans-
former, 15/-. Complete Set
28/., WIRELESS WORLD
FIVE. -Aerial Coil, 12/6
1st Transformer, 1516.
2nd (Dot ector) Transformer,
16/6. Complete Set 421,
LEWCOS, BOWYER - LOWh,
MAGNUM SCREENED COILS.

AT LIST PRICES.
GAMBRELL L.P.

TRANSFORMERS.
stage 1, Ratio 3t to 1 vjrcl

PRICES!

Stage 2, Ratio 5 to 1 4.0/
NEUTROVERNIA

CONDENSERS
(Latest Model) for Panel or
Baseboard Mounting, 5/6.
GAMBRELL CENTRE -TAPPED COILS.
These are universal coils,
their use not beinglimited to centre -tapped
circuits.
STANDARD GAMBRELL

COILS.
a/2 4/10, a 4/10, A 5/-,
B1 5/3, B 5/6, C 5/9, D
613, El 6/9, E 7/9, F 8/6,
G 10/-. Centre -tapped coils,

6d. extra.
GAMBRELL CENTRE -

TAPPED COILS.
131-, 5XX, 8/3.

" TUNEWELL " LOW -
LOSS COILS (Tandco
Patent). Accurately cali-
brated.StandardisedPolarity
25, 35, 50, 75, 116 each.
30, 40, 60, 100, 1/8 each.
150, 2/3 (5XX 175, 2/6).
200, 2/9. 250, 3/3. 300,
3/9.
Post extra (5/- worth free).'
WEST END DEPOT FOR
"MAGNUM" IBurne-Jones)

TWO VALVE LODGE "11.0-
1 variable Con., 3 -plate, .00005
mfd. ; 1 Special L.P. Tram -
former; 2 Single Coll Hinders;
1 Rheostat; 1 Fixed Conden-
ser, .0001 ; 1 variable Grid
Leak; 2 Cells, 150-45/60.
Components, including Silver -
town L.F, as specified, 35/.;
post. V-
Panelsand Cabinets stocked.

RADIO FOR THE MILLION
(Mullard Receivers).
FRANKLIN P.M.
RODNEY P.M.
NELSON P.M.
GRENVILLE P.M.
All parts in Stock.

Set of 4 Blue Prints,
with Book of Instructions
Free to customers. '

PARTS FOR NELSON;P.M. (as specified by.
Author).

INCLUSIVE PRICE,
£6/10/0. Carriage 2/-.

If with slow motion Dials,
13/6 extra.Component Parts for

FRANKLIN P.M. (all
as specified).

INCLUSIVE PRICE,
43/-.

PARTS IN STOCK FOR THE
ELSTREE SIX, SOLODYRE,
MEWPLEX, ELSTREEFLEX,
1927 FIVE AND ALL THE

CHIEF CIRCUITS
RADIANO THREE
(Wireless Constructor,

March, 1927).
All parts as specified with

Terminals.
LOT SENT POSTFREE £4/15/0.

OMAN R.C. THREES/ME
Set of Parts:

2 Units, 7/- ea.; Pr. 2 Valve,
18/6; 2 R.C.2. at 14/-; 3
Lotus Y.H. at 2/8; 2 P11.
Rheostats at 2/5; 9-v. Grid
Bias, 2,!--; Lotus 2 -way L.H
7/-; -0005 Tuning. Condenser,
8/11. The lot, post free,
/3 19s. 8d. With cheaper
(but goal) rheostats, valve.
holder and 2 -way. The above
lot, 72/8.

'11'.14.7... -ST IE
RESISTOR PANELS.

'World's Most Wonderful
Crystal

" WYRAY ' 1.'6
The Crystal with the Power of

. a Valve, -
MAGNUM.

Neutralising Condenser, 51-.
Single Coil Mount on Base,
1/9. Aperiodic 10/-.
B.B.C. or SXY H.F. Trans-
formers, 9/ -

MAGNUM
RAZOR-SHARP
WAVEMETER.

As described by Mr. J. H.
Rayner in R.P. Envelope.
No. 14. Complete set of
parts, including coils cover-
ing 180-2,000metres,S4/4;
The instrument, ready wired

and tested, .£5.
Coils can be supplied as
follows : No. 1 Coil, 180-
600 metres, 10/-; No. 2
Coil, 6004,000 metres,10/; 3 -Pin Coil Mount,
with brackets, 4/-.

NEUTRALISING
CONDENSERS.

Peto-Seott, 5/-, 6/3, 7/6.
Osmond, 4/-. Bowyer -Lowe.
7/-. Magnum, 5/, Service,
2/6, 3/6. McMichael. 4/9.
Reaction (Ormond) 0001,
4!-.
SCREENED COILS, Etc.
COLVERN R.P. TYPE

FORMER
Diameter 25" Height 2l"

Broadcast with Base
Long Wave with Base...516
6 -Pin Base 116
Former only Plain Ribs..4!.
Ditto, Threaded Ribs....4/-
Long WaVe Threaded 4/6
COLVERN FEATHER.

WEIGHT FORMER
Diameter 2)' Height 3'

Former with Base 6/-
6 -Pin Base 1/6
Former only 416
PRICES OF WOUND
H.F. TRANSFORMERS
B.D.C. Waveband 9/6
Long Waveband 916
Screens and Base 8'6
Aerial Coil 5/6
Retnartz Coil 9/6

S.L.F. CONDENSERS

With handsome

dial and knob .. 7164" TRIOLITE

By Post 7/11.
LOW LOSS SQUARE LAW.;

This variable
Condenser is
simply mar-
vellous value.
It cannot be
equalled in

Ill' price or quality.

.0005 . 4/11 each
By Poet .. 5/11.

With VERNIER. 1/- extra.

THIS MAGNIFICtira
2 -VALVE SET

(D. and L.P.) as shown, in
Handsome American Type
Cabinet, 12 by 8 Panel.

ALL PARTS ENCLOSED.
Complete with 2 Dull Emitter
Valves, Tandco latest Coils,
L.T. and H.T. Batteries. Aerial
Equipment, 4 -way Leads, 4,000
ohm 'Phones, OR Llesenola,
OR Loud 24 16 6
Speaker

Marconi Tax Paid. 5/-
Carriage and Packing,
CABINETS. Largo stocks of
really useful Cabinets kept,
or made to order. Solid oak.
Glass finish. American type,

hinged lid, baseboard.
8' x 6^ x 7' deep 6/11

(By post, 8/3)
10" x 8' x 8. deep 8111

IBY post, 10/3)
12^ x 8^ x deep 1016

14' a 7"
(BY post, 32/4 12)6
(By post, 141.)

16' x 8' 16/11
(By post, 17/11).

SPECIAL 21" x 7" x 94" base.
board for 4 -valve sets....231.

.Carr. 216.
Slow Motion Dials:

"` Pilot Kilograd,", 4/3.
Burten,4(11. "American,"
4/.. Post Gd. each.
ALL CIRCUITS, PARTS, COIL".

and SETS STOCKED.
HEADPHONES. all 4,000 ohms.
N. and K. Standard Patter&
7/11 pair. N. and K. GensWe
new lightweight, 11/6, 13/8.
Dr. Nesper, 10/8 and 12/11.
Telefunken, adjustable genuine '
(20/- model), 14/11. Brunet;
11/9, 12/11, 14/8, 3 models:
ERICSSON (Continental) E.V..
7/11 pair. (Post 6d.)

EL ITIIH HEADPHONES. -
Brown's Featherweight, 20/ -
Brown's A Type (Reed), 30"-
B.T.H., 15/-. Sterling, 20/ -
VALVES. -Cosmos S.P. 18, Red
or Green, 14/-. New Blue Spot,
14/-. All Mullard, Ediswan,
Osram, Marconi, Cossor. Bright
D.E. and Power,
18/6, 20/6, 24/8. 30/-, EC,
Mullard BM 1. 2, 3, 4, 5, 8,

SPECIALS.
00005 Vernier for Lodge
N Circuit, wi3/11 ; 4" FormoDial,Twin Gang, th
24/6; Ditto, Triple Gang,
33/6; Formo Plugs, 116.;
All Jacks stocked. All Mul-'
lard components. McMichael
new H.F. Choke, 9/-; 3 -
way Geared Coil Stands,
6/6. R.I. Choke (H.F.).
12/6; Cosmos H.F. Choke,
6/6; B.T.H. L.F. Trans-
formers, 2-1 or 4-1, 1716;
Igranic Preset Resistor.
10, 30 ohms, 1/6. Rodney
P.M. Magnetic Reaction
Coil, B.B.C., 9/6.

SEE K. RAYMOND'S NAME ON PREMISESTHIS WILL ASSURE YOU GETTING THE
GOODS I ADVERTISE.

PLEASE ASK: IS THIS RAYMOND'S?"

K. RAYMOND
27 8( 28a, LISLE STREET,
LEICESTER SQUARE, W.C.2

HOURS .. 9.15 to '7.45 Back of Daly's Theatre
SATURDAY 9 to 8.45 Nearest Tube, Leicester Square.
SUNDAY .. RI. to 1 'Phone : Gerrard 4637.
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CALLER'S
COLUMN

NOT SENT BY POST.
EBONITE GRADE A. Stock
alma, 6 x 6 and 7 x 5, 1/3;
8 x 6, 1/8; 9 6, 1/9; 10 x 8,
2/9; 12 x 6, 2/9; 12 x 8, 9/8;
12 x 9, 4/- ; 14 x 7, 4/6. ALSO
CUT TO SIZE while you
wait at Id. per sq. inch 3/16th;
and fel. eq. inch for f In.
Special cheap panels for Crystal
Sets.
R.T. BATTERIES. All kinds
of rubbish on the market, so
buy here where only guaranteed
and reputable makes sold. Adieu,
Polo (highest test awards),
60-v., 6/11 ; 100-v., 12/11. Dr.
Roper (the name le enough).
60-v., 7/11; 100-v., 13/11.
For those. that want a cheaper
but still reliable, ITT., try the
" K.R.- 60-v., 5/11; 100.v.
10/11. Ever -ready, Slemen'a
stocked B.T.H. 1-5, 2/-
1/8. Columbia, 2/3. Helleseti
2/8. Helles'en 4_i volts Super
L.T., 10/6 (and worth it lb
H.T. 66-v., 12/6; 99-v., 21/ -
Flask lamp, 4.5.
Adico, 4/6 doz., 811, British
5/- doe. ; Dr. Nesper. 4/6 doz.
CABINET'S. - American type,
solid polished hinged lid and
baseboard. 8 in. x Sin. x 71n.
deep, 8/11 : 10 in. 38 in. 3 8 in.,
8/11 ; 12 in. x 8 in. x 8 in.
10/6 and 12'6; 14 in. x 7 in.,

; 16 in. a Sip.. 16/11.
Any size made to order in
a few days.
HEADPHONE CORDS. Oood
quality,1/8,18. Loud Speak.
cords, 1/9. 4 -way Battery
Leads, 2/-; 7 -way, 3/6.
GEARED COIL STANDS.

2 -way, 2/3, 2,6, 2/11 upa
3 -way, grand value, 5/11.

Back of panel from 2/11. All
ebonite and best quality. Only
needs seeing. Penton, Newey
G.E.C. Lotus, Polar stocked.
AERIALS. -100 ft. 7122 Hard
drawn, 1/11. Extra heavy,
2/2. Phosphor 49 strands, 1/-.
Electron stacked. Special
INDOOR Aerials, phosphor,
with ebonite separators and
rubber rings (12 ft. a 8 strands),
total 100 ft., 4/6. 0.V., 2/6.
Rubber Lead -In, highest quality,
to yds., 1/-; 10 yds., 1/3;
10 yds., 1/6. Extra heavy, 26.
and 3d. yd. R. a B. Twill Flex
(best), 6 yds., 10d.; 12 yds.,
1/6 ; 36 yds., Ins. Hooks,
2 for lid. Egg Insulators, 2
for 114. Ins. Staples, 4 a 3d.,
Earth Tubes. Copper, extra
value, 2/3, Climax, 5/- (also
at 215).
3W ITCHES. -On porcelain
DPDT. 1'8; SPOT, 101d,
Superior articles. Nickel, Panel.
Ebonite handle. DPDT, 1/5,
dPOT, 1/-. Posh and
ltd and 1,' All Lissene stocked.
TERMINALS, Etc. - Nickel
W.O., 'Phone, Pillar, 1/- doz.;
3 for 4d. Brass do., 10d. doz.;
Id. each. Nickel Valve legs,
X for lid. Stop Pins, 2 a Id.
amide Tags, 6 a Id. Solder.
ing, 3d. doz. Ormond Nuts,
dd. doz. Washers, 12 a ld.
2 and 4 B.A. Rod, 3d. ft. Only
the best sold here. Screw
Spades, 2 for ljd. Pins do.
Valve Pins, 2 a 14.
PERMANENT DETECTORS. -
Liberty, 8/6. Red Diamond (a
topper), 2h. Lion Micro, latest
cannot be equalled, 2/6,
Brownie, 3/-. Enclosed Kay
Ray, 1/-, 1/3. Service Micro-
meter, with crystal, 2t8. Burn -
dent 4/-, Mle Met, 4/6.
RED & BLACK Wander Plug*,
Id. and 34. pr. Spades, 3d. pr.
Pius, 2d. pr. Plug. & Socket,
3d. CI', 1Vauder Plug, 2d,
Igranic, 3d.
COIL PLUGS. - Ebonite on
Base, Std 71d. Lotus
Burne-Jenes, 1/£1. LOW Loss,
8/6. Panel, 6)d. Various
stocked.
CALL HERE FOR LISSEN,
BENJAMIN, RADIO -MICRO,
COSMOS, MULLARD, EDI-
SWAN. MARCONI, COSSOR
OSRAM, JACKSON'S (J. B.),
DUBILIE R, McMICHAEL,
SUCCESS, BEARD & FITCH,
BOWYER - LOWE, LEWCOS,
IGRANIC, EUREKA, ORMOND,
UTILITY; PORNO, EDISON-
BELL. FERRANTI, R.I.,
POLAR, NEWEY, P. &
MAGNUM. WE HAVE THE
GOODS I CALL AND SEE US.
ALL LINES IN DEMAND
STOCKED. SPECIAL TERMS
RADIO CLUBS, GENUINE EX-
PERIMENTERS. BE SUER
YOU ARE AT RAYMOND'S

PLeASE MAKE OUT YOUR
LIST FOR ORDERS OVER 201 -
IF REQUIRING COMPONENT
PARTS FOR ANY SET AND
WE WILL GIVE YOU A FIXED

i INCLUSIVE PRICE.
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The Argument for the Trickle
Charger

-continued from page 539

is entirely abolished if the trickle -
charging system is adopted. Simi-
larly, the need for large and expensive
heavy -current charges is also
abolished.

It may be interesting to use an
illustration which serves to bring out
the comparison rather well. Suppose
a man wanted to go from London to
Manchester, say 200 miles, by motor-
car in 24 hours. He could either
spend the first 19 hours on other busi-
ness or idle them away and then set
out to accomplish the whole journey
in the remaining five hours, which
would require an average speed of 40
miles an hour; or he could set out
at once and spend the whole 24 hours
in getting there, which would only
require an average speed of about
eight miles an hour. He would get
there just the same in either case, but
in the first case he would need to
employ a large and high-powered, and
therefore expensive, car, whereas in
the second case a small and inexpen-
sive motor -cycle, or even an ordinary

cycle, would be sufficient for the pur-
pose. (I am, of course, leaving out
of account personal questions, such as
the man's endurance, for simplicity
of illustration.)

The Ideal Method
Trickle charging is, in my opinion,

the ideal system of charging a wire-
less battery, for the battery is sub-
jected to comparatively small charges
and discharges, which are much less
likely to injure the plates and so to
shorten the life of the battery than
are the considerable depletions and
subsequent over-chargings which fall
to the lot of the average battery used
in the ordinary way. Nothing could
be simpler or more satisfactory than
the arrangement of a small 20 -ampere -
hour -capacity accumulator coupled
to a tiny trickle charger capable of
delivering -16- to I ampere, the latter
permanently connected to the electric
light mains, with a throw -over switch

- so that the battery is either on to the
set or on to the mains.

In view of the general interest in
such a method, the different forms of
trickle charger will be dealt with in
next month's " Wireless Constructor."

(To be concluded.)

WHAT'S NEW
-continued from page 526.

potentiometer, together with a fixed
condenser of suitable value. The
whole device is of the one -hole -
fixing variety, and is sold complete
for 12s. 6d. On test the device
proved very sensitive, comparing
favourably with the good specimens
of the cat's -whisker type of crystal.
- This detector is particularly useful

in such circuits as the Hale and the
more conventional reflex types, the
adjustment of the potentiometer
giving a particularly good adjustment
of reaction. We would make only
one criticism of the design. For-
tunately, the potentiometer is of
considerably higher resistance than
usual, but if left in circuit, the
cell will discharge continuously at
the rate of about three-quarters of a
milliampere and cannot be expected
to last long in such a position. It
would be a fairly simple matter to
fix a small switch, and we hope that
this improvement will be introducedin
later models.

AN EXPERIENCED EXPERIMENTER
who knows your requirements and is able to supply you with
sound and reliable goods at better prices asks you to obtain

his quotation before buying.
EXAMPLES OF MY VALUE.

G.E.C. 1927 4 -Valve set. Used 4 weeks only, with self-contained coils,
leads, and 4 D.E.5 valves, £20. Usually £25 15s.

Complete set of parts for Mullard Nelson Receiver exactly as specification £8 2s.
so -Volt H.T. Aces. in glass 8,-6. Best 6v. 6o amp. L.T. Aces. 27,6.
1 in. Matt Ebonite any size id. per square inch.
Anti Phonic Valve Holders 1/3.
A. J.S. Fixed Condensers 1/3 any size.
Panel Brackets, 3 in. 6d. per pair, 5i in. 1/3 per pair.
Best Brackets Cast Aluminium, 3 in. 1/6 per pair.
S.T. Valves. All types in stock. Guaranteed. dlh

ALL KNOWN WIRELESS GOODS STOCKED. ALL GOODS
SENT CARRIAGE PAID. C.O.D. IF DESIRED.

PROFIT BY MY EXt-ERIENCE.

J. J. SCOTT, Railway Road, Ormskirk.

THE GREATEST IMPROVEMENT
you could make to your Set would be the
substitution or inclusion of the M.A.P.

STRETLINE
CONDENSER

Pat. No. 259082.
Altogether this Condenser gives an entirely new
meaning to tuning. It resolves it into a perfectly
simple operation and the average person has no
difficulty without any technical knowledge or skill
in tuning in distant stations which on the standard
type of Condenser used to -day are extremely
difficult.

Calibration charts on request.
Sole Agents Wanted in all Towns.

211- EACH
('0005).

MAP46, Gt. Lister Street,

Co0 , BIRMINGHAM
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SIS1
Guaranteed efficient in construction and design,

itl:
" LOTUS " Components are good enough for the ///ii000
most elaborate set, and yet reasonable enough in
price for the least ambitious.

Improve the appearance and get the most out of
YOUR set by using " LOTUS " Components.

" LOTUS " VERNIER COIL HOLDER
(Pat. No. 244251)

The Moving Block CANNOT fall.
Holds the heaviest coil securely in position and prevents
fading away of volume. Vernier movement reduces speed
of moving coil block by eight times. Made for left or
light hand.

PRICES.
For outside panel mounting -2 -way .. 7 /-

Do. do. 10 /8
For inside baseboard mounting with 6 -in. handle -2 -way 8 /-

Do. do. do. 3 -way 12 /8

" LOTUS " BUOYANCY VALVE HOLDER
(Pat. No. 256833. Pro. Pat. No. 20339)

Absorbs shock, protects valves.
Springs and valve sockets locked together to make
definite and permanent connection. Made with termi-
nals and without, also with Grid Leak enclosed in
Bakelite base, which eliminates unnecessary wiring and
soldering.

PRICES.
Combination Grid Leak and Terminal Valve Holder ... 3/9
Terminal Valve Holder ... ... 2/8
Valve Holder without Terminals- 2 /3

All Anti-Microphonic Type.

" LOTUS " JACK AND SWITCH
Designed to occupy the minimum space, being only

in. deep. Of the finest Bakelite, they have nickel -
silver springs and contacts of pure silver. Soldering con-
tacts can be made to suit any wiring. One -hole fixing.

PRICES.
Jack No. 3, as illustrated 2 /3

Others from 2 /- to 3/-.
Tack Switch No. 9, as illustrated ...

Others from 2 /9.
4,-

" LOTUS " JACK PLUG
For use with " LOTUS " Jacks, but can be adapted for use
with any other type by means of spring sleeve fitment
supplied with each. Best Bakelite mouldings and nickel.
plated brass parts. To fix, the wires are placed in slots
and gripped into position by a turn of the screw cams.

Price, 2 /-.

FROM ALL RADIO DEALERS.

inrus
coAtpomaille

GARNE1 T , WHITELE Y & CO., LTD.
LOTUS WORKS, BROADGREEN RD., LIVERPOOL
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THE MULTI -RATIO TRANSFORMER

THE R.I. H.F. CHOKE
as specified in P.M. and
many other famous Radio
circuits is, due to new
and very much improved
methods of manufacture,

Now Reduced in Price to

9! -
PRICE

25/-

IMITED
0.101110145Ill 740 00
00n

IN addition to all the qualifications of an ordinary
transformer, the R.I. Multi -Ratio transformer offers a

variety of ratios and impedance values from which a selec-
tion can be made to suit any type of circuit and valve in use.
Whatever set you build, you will be certain that, without
any need for experimenting with different instruments,
the R.I. Multi -Ratio Transformer will give the most
efficient L.F. Amplification.
The tone will be pure and round, for the R.I. Multi -Ratio
Transformer has the amazingly low self -capacity of only
18 micro-microfarads. This is due to the unique method of
sectionalising the windings.
The R.I. Multi -Ratio Transformer is a certain success in any
set ; it combines the values of seven different instruments in
one, and yet the price is only 25/-.
This component has been used in many circuits designed.
by the leading set manufacturers in order to solve the
vexed question of which ratio and which impedance
value is most suitable with different circuits and valves.

THE MARK OF BETTER RADIO

A dvt. R.I. Ltd , tz Hyde Si., New OxIord St., London W C.1
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