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H.T.UNIT

Be sure of these facts when you buy
your H.T. Supply Unit—that it is a
full wave unit, and that it is made by
Mullard. The Mullard Full Wavwg
H.T. Unit makes the most of your
maihs supply —therefore it is
economical.

It is steady. It is silent in action and

there is a large output available from

four tappings, up to 150 volts—there-

fore it is efficient. For A. C. Mains
There are no controls and it requires Price Complete
no attention—therefore it is simple.

Remember — Full Wave for Full £7 -10-0
Measure—and ask for Mullard.

Mullard
MASTER - RADIO

Advc  The Mutlard Wireiess Service Co,, Ltd., Mullard House, Denmark Street, London, W.C2
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ALL-POWER UNIT MODELA.C.1 i
for Alternating Current Mains.
For use with receivers employing from 1 to 4
Marconi K.L.1 valves. Provides HT.,, L.T. and
grid bias. H.T. Current i3 rectified by Marconi U.5
valve. Output at 100-110 voits, approx. 20 m.a,
Model AC.x Model D.C.1 Two models are available :
Bg27 for 100-125 volts.  Bg28 for 200-250 volts.
Price, including U.5 valve and royalty - £9-0-0
ALL-POWER UNITMODEL D.C.1
for Direct Current Mains.
Foruse with Marconi ‘1 amp. valves. Provides all g
+ necessary voltages, and provision is made for five |
- values of grid bias. Qutput at 120 vo!ts, approx. &
. o 3 20 m.a.
The man who installs a Marconiphone AH-PO\.VCI‘ Tuwo models ave available:
Unit secures freedom from maintenance worries.  Bozg for 100-125 volts.  Bg30 for 200-250 volts,
] . - . - Pri - - - £6-10-0
His receiver will operate direct from the mains. p l““e gy \ ‘
: ull particulays from youyr dealev or send for [
There will be no accumulator to be charged, no 4 desc/y;pm-’é leaflet. 4 l
H.T. Batteries to be renewed, H.T. and L.T. are R NI .
controlled by the tun of a simple switch. Such MA Co PHQNE
is the simplicity of a receiver equipped with a :
1\’[ i hpne All-Power Unit Igcoggmv too, 1s ALL-POWER UNITS
- = ‘ »
diconyeiE ; S . ¥ ’ THE MARCONIPHONE COMPANY, LIMITED,
another strong point. Running costs are many, AND REDUCED
many times less than those of an accumulator-  Head Office : 210-212, Tottenham Court Road, W1
- . . 2 Registered Office: Marconi House, Strand, W.C.2.
battery installation.
M
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ANOTHER .MET:VI

Here is a neat and compact
3-valve Receiver that is easy to build,
low in cost, simple to operate, and
\ excellent in performance.

G om0 T peat } T
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. VE DAY v d
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On an average aerial, under good conditions, reliable

loud-speaker results are obtained within 50 miles of a

\ main B.B.C. station and 150 miles of either Daventry
1, 3 station.

<% Obtain a copy of this Booklet.

METRQO-VICK

(Proprietors : Metropolilan
155, Charing Cross

f\' _!(__
- Pg2
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CONSTRUCTOR SET

“COSMOS” MET-VICK
COMPONENTS USED

COSMOS

el )

(Met 'VICkI 2 Variable condenscrs, slow motion, <0003
eac| od = = 5 lIl6
i Mini rcnchon d L -00002 .. 8d
| Detector unit, Type " V"
Resis. couplmg units, Type ™ V ench 10,

1 H.F. choke coil, eac =
" | Permacon ‘001, each .. .. .. ..
*2 Permacon 0002 each .. .. .. ..

| Resistance

] A\P Coil (BBC) e,
1 A.N.P. Coil (long va\e)
| Battery Switch AN

1"Filament Rheostat

3-Valve—Daventry—Local
RESISTANCE CAPACITY COUPLED SET

for home construction

NWSS—— SO

>

This set is fully illustrated and described in
Booklet 7117/3, which contains complete 1n-
structions for building a dimensioned drilling
template, and . wiring diagrams both pictorial
and theoretical.

The set embodies the new Met-Vick A.N.P.
(Astatic-Non-Parasitic) Coils, which give un-
usual selectivity in tuning. It also includes the
Cosmos Detector Unit and the well known
Cosmos Resistance Couplmg Units in the
Low Frequency stages. The latter components
are responsible for the purity of tone and high
quallty of leproductlon obtained w1th this set
The valves recommended are * Cosmos ™
Shortpath Valves for 2 volts or 6 volts.

Booklet 7117/2 can also be obtained. This
‘describes similarly a 3-valve set for using the
new Cosmos A.C. Valves, and is intended for
working off the electric lighting mains.

¢ Cosmos® Shortpath Valves
either for 2-vclt or 6-volt.

2 Blae Spot cach ‘e 10")
Ped Spot .. = 12/6

»

SUPPLIES LTD.

Vickers Elec. Co., Lid.)
Road, London. W.C.2
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The Cossor ‘‘ Melody Maker ”

—a stupendous success. Thousands now build

this wonderful Set without risk of failure

P and down the couniry thous-

i

ands are building the wonderful superh. It is a Set you'll be proud to | P rogrammes
) Cossor “ Melody Maker.” Never own. - Its razor-sharp tuning enables | f rom SiX I
before has any Wireless Receciver you to cut out your local station. | Countries !
aroused so much enthusiasm. It’s a Best of all, the wonderful new systemi | . . |
great Set—backed by a great reputa- of construction enables you to build I p:;'f,m::;,f;;glfl';n;g;e [
tion. Into the design of the Cossor it in an evening—just like a Meccano. I stalion _enly. he |

“Melody Maker” has gone all theskill ~ No technical skill—no soldering— Egsg;g}le'fgﬁ;‘ggg;
and cxperience gained in the manu- failure is impossible. Fill in the | fnoommmes Not |
facture of the world-famous Cossor coupon and you’ll rcceive the big ] Y c "S‘:fl‘m“‘;f ll)!:ﬁ |
Valves. Itlives up to its name—it is instruction sheet free. | also Langenberg, |

Frankfort, Huml)ur"
I {}‘Ill?ﬂ’ﬁl}l{m, ﬁ’enrls, I
erlin, Rome, Berne, :
As easy { mull, }ffdud Easy I

- to huild, easy lo oper-
to build t ;}c,klhe(,ossgn B{)el;ﬂy :

aker is undoubtedly
as a :. the Set of the beason -:

Meccane TTTTTTT "

Post the coupon
or apply to your
Dealer to-day

Please Se]'\‘/i lody ];\{.,ke'r

Co ot avan=t P el ioasmmerrattt

Add’?”

Its tone is

a real “ Melody -Maker ™.

Cossot Ltd Highbury Grove, Lo
C. Cos

of cost your

To A
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THE EDITOR’S CHAT

Percy W. Harris, M.LR.E., the Editor of the ““Wireless Constructor,”

has something seasonable

to say about Christmas radio conditions.

MY letter-bag shows me that
many readers of the Wirs-

LESS €ONSTRUCTOR are new
recruits to the "most fascinating
of hobbies, and are now approaching
their first Christmas in experimental
radio.

Most of us, owing to circumstances
are compel]ed 5

beyond our control,
to do our listening in the evening
hours, and the new experimenter
will find, as the vear grows older,
that reception conditions improve
steadily.

Foreign stations which were only
just audible, if at all, in August,
came in quitc loudly in October,
while the excellent conditions which
prevailed late in the evenings of

that month, are now the rule scon’

alter tea.

Natural Conditions

Which all serves to remind us that
we cannot ignore natural conditions,
which are strangely variable in radio
and most fascinating in their incon-
sistency. It was discovered quite
early in the art that so far as the
ordinary wave-lengths are “coneerned,
reception conditions are infinitely

o

better after dark than during day-

light and as a rule far better during

the winter than in summer.

A knowledge of this fact among
broadcast listeners will save a great
deal of disappointment, and certainly
the difference has not been made
sufficiently clear by all who sell ready-
made sets.

Variable Reception
The home constructor, who gener-

allv passes through a number of.

phases and tries all kinds of ex-
periments with all kinds of circuits,
and who, moreover, likes to know
why he obtains certain effects,
can help a great deal by explain-
ing the differences to those of his
friends who prefer to buy ready-
made receivers.

While, as pointed out above, con-
ditions are better at night than in
daytime, and almost invariably better
in winter than in summer, conditions
even vary from night to night and
from hour to hour. The variation is
not noticed in nearby reception, and
a sct which will give good results on
the local station at any distance up to,
say, fifty miles, at night, will not

usually give greatly different results
during the daytime, while the vara-
tions from night to night will not be
large. With distant stations, how-
ever, conditions are vastly different,
and whereas on a good winter night
Rome will f{requently give loud-
speaker results on a set consisting of
a detector with reaction and a note
magnifier, the most expensive and
elaborate super-heterodyne will give
not even a whisper from that station
until after nightfall.

Short Wave Work

The reception of American stations
operating on short waves is now a
comparatively simple matter. Hun-
dreds of readers have written to say
how easily they have received
Schenectady or Pittsburgh on the
Radiano Short-wave Set, or the
other -short-wave receivers described
from time to time in this journal,
while quite a number have been
successful in receiving these two
stations on the " Radiano Three,”
using short-wave coils.

" Two or three years ago, before the
short-wave stations began to operate,
and before, indeed. we were aware
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of the remarkable distance- -penetrat-
Y properties of these wave-lengths,
the reception’ of American broad-
casting direct’ on the normal wave-
.]engths between 300 and 500
metres was by no means unusual.
For some reison or other the ether
conditions three and four . winters
ago were exceptionally good for long-
distance listening, and the powerful
Schenectady station of the General
Electric Co:;, working on a wave-
length of about 380 metres, and
about a dozen others working on
powers of half a kilowatt or so, were
“ safe bets ”. if one cared to sit up
with any ordinary fairly sensitive
receiver till about three o’clock in
the morning.

Regular Reception

'So regular did this reception of
American broadcasting stations be-
come that it was the custom of
designers of scts for the wireless
]ournals to test out even smﬂle valve
sets on American reception. Within
a month or so of the publication of
the “ All Concert-de-Luxe,” 1 re-
ceived dozens of letters containing
well authenticated cases of the re-
ception of American broadcasting on
this set, yet in the last year or two
conditions have been so different that
very few cases of direct reception
have been recorded, notmthstandmg
the fact that wxreless receivers, as a
whole, have greatly improved in their
distance-getting qualities.

What will conditions for American
reception be like this winter ?  As
there scems to be fairly regular
cyeles of good and bad conditions I
shall not be at all surprised if, this
season, conditions are good once
more. If they arc the readers of this
journal will have a remarkably good
qpportunity of receiving -America,

particularly on the sets deseribed
within the last month or two.

The special four-valve receiver
utilising the new screened-grid valves,
published for the first time in this
issue, is by far the most sensitive

" set ever described .in this journal,

greatly exceeding in its efficiency the
* Anglo- “American Six,” which has a
long list of direct receptions from
America to its credit.

Because of the variability of recep- '
tion conditions from .night to- night.

it is particularly difficult to give a
really ‘comprehensive test report of
any recciver, and it should be the aim
of every designer to produce a set

Captain J. UPlugge malking adjustinenis
to his anti-vibratory frame aerial fitted

to a car during a recent radio come-
munication test held betiveen

{ravelling cars.

two

with such a reserve of power that a
very large number of stations can be
received in average conditions and
without the need of recoursing to
cxcessive reaction in order to get
strength. In any receiver with
variable reaction control there is an
enormous increase of sensitiveness
in the last few degreés of adjustment

ncar the oscillating point, and by
skilfully working the set in such a
condition a very large number of
stations can be recorded.

So long as the reception of distan

| stations was in itself a novelty, and

high quality was not looked for, such
lists might appear very attractive,
but personally I much prefer to have
a set which will give a dozen stations
with a quality of reproduction com-
parable to that of the local, rather
than-a set capable of receiving three
times that number in a more orless
distorted fashion.

Free from Distortion

The purity of reception of distant
stations made available by the
*“Straight Line” Four is positively
startling and will come as a revels-
tion to even the advanced experi-
menter. In a phrase, the set must

‘be heard to be believed. If it were

possible I should like to give every
reader an opportunity of hearing this
set, but as this is out of the question L
shall be pleased to demonstratc the
set 'in my laboratory by appoint-
ment to twenty secretaries of duly
constituted wireless societies.

It is not proposed that these repre-
sentatives should all attend on the
same evening, for individual tests are
impossible in such conditions, and con-
sequently arrangements will be made
for not more than two or three to at-
tend at the same time. Asfar as prac-
ticable the time will be suited to the
convenience of the secretaries them-
selves.

Application for the demonstration
should be made by secretaries on
their society’s printed letter-paper.
In order to avoid unnecessary corre-
spondence it must be made perfectly
clear that it is impossible to extend
this invitation to individual readers.

¢ Don’t wait—we "want to kear the Carols!’’

LI
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e Straight Line Tour

“SET FOR THE
SCREENED GRID VALVES |

&

A'TWO H.E

“ By far the most sensitive set cver de-
seribed in the ° Wireless Construclor’ . .
any night the monber of stations that can
be brought in on the loud speaker scems
wunlimited . . . a sheer joy to opcerate.”

The above remarks give a slight idea of the
amazing sensitivity of this sel—the latest
thing in radio receivers.

LAST month, when describing the
“ Three for the New Valves,”
it was indicated that I had in
course of construction a four-valve
receiver using two stages of high-fre-
quency with screened-grid valves, a
detector and one note-magnifier.
That the “ Three” is a remarkably
good receiver many readers will
have already found for themselves.
It will be remembered that one of
the new screened-grid valves, in a
suitable circuit, has a practical
magnification equal to that of about
two ordinary H.F. valves, and has
the further advantage that, provided
adequate precautions are taken to
prevent external feedback, no neu-
tralising is required. A further very
important point is that the H.T.
consumption 13 low.
As soon as I had made a few pre-
liminary experiments with the new
type of valve, I pictured in my mind

IHIHRImm e nranm e nmm

= .

The *‘ Straight Line’’ Four before its panel was affired.

Sanmammm
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AN UNBIASED OPINION.
The Editor, *‘ Wireless Constructor.”

Sir,—Regarding the demonstration
and visit last evening which we en-
joyed, I should like to give you our
considered opinion :

The ¢ Straight Line’’ Four is a re-
ceiver that is simple in construction and
surprisingly efficient. The absence of
any reaction makes control easy,
although there are three tuning con-
densers. To tune on one and improve
results with the other two is the im-
pression one receives at a demonstra-
tion. Quality is all that can be desired,
and the power of seleetivity is such
that one’s choice of programmes is
so varied that the only difficuity is to
decide whieh to enjoy.

Only an indoor aerial is neeessary,
as many European stations were
brought In with good strength on the
loud speaker.

Wishing you continued success,

I remain,
Yours faithfully,

Hon. See. W. F. NEAL,
Luton Wireless Society.

A T R R U H IR IR R IR
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what a remarkable receiver could be
built with -two such stages of high-
frequency, a suitable detector and one
stage of note magnification. The
distance piercing powers of such a .
receiver, when used with an outside
aerial, should be distinctly better than
that of a super-heterodyne using a
frame, and as the high-frequency
amplification is so high, one stage of
note magnification should be sufficient
to give full loud speaker volume.

No Reaction

It may therefore be of interest to
follow out the line of reasoning taken
in designing this set, and the various
difficulties which had to be overcome.
The main idea was to make a receiver
with two stages of stable high-fre-
quency, & suitable detector which
would not overload, and one stage of

resistance magnification so as to
obtain the highest quality.
: 3§ B g i

91

The screeded valves are showen in position in the screening boxes,
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Four —continued

Reaction was omitted as the
additional sensitiveness obtained is
rarely required with two such stages,

problems in design, as previous
experience has shown how to get
the best out of this stage. The

detector would be much in excess
of normal. One had a choice of
two methods here—anode. bend or

and furthermore, the absence of | detector, however, required more | grid leak and condenser. The latter
- ®/ 73|
gk a4 742
[ gel N TH]
[ = /1100, J] [
~ S 4 \;=.
8
oors
Q0085 —
3 S
v : ¢
4 L7
§ INFo.
e -
= FHEORETICAL CIRCUIT. it

reaction makes for first-class quality. | thought, owing to the fact that with |

Considering the receiver from the
note magnifying end, the note mag-
nifier itself eoffered no- particular

such enormous high-frequency magni-
fication the sirength of signal mm-
parted to the grid circuit of the

.............................................................................................................................

¥ A COMPLETE LIST OF THE COMPONENTS

: 1 baseboard, 24 in. X 8 in.

H 1 panel, 24 in. X 7 in. X % in., of

: wood or ebonite. The electrical
qualities of this panel do not matter

E as no H.F. apparatus is mounted

8 upon it.

1 cabinet to take same. That illus-
trated was made by the Arteraft
Co. Camco, Caxton, Pickett, Ray-
mond, ete., all supply ‘excelienf
cabinets of this type.

3 standard screening boxes in copper
or aluminlum.

1 terminal strip, 8 in. x 1} in,,
carrying eight terminals, marked
respectively : aerial, earth, L.T.—,
LT.+, HT.—, HT.41, 2 and 3.

1 terminal strip, 4 in. long, with four
terminals marked respectively :
G.B.+, G.B,—, LS.+, LS.—.

3 mansbridge condensers, 1 mfd.
(T.C.C., Dubilier, Lissen, Hydra,
Mullard, Ferrandi, etc.)

1 mansbridge condenser, 2 mfd. (T.C.C.,
Dubilier, LisSen, Hydra, Mullard,
Ferranti, ete.)

1 anode resistance in holder, 250,000
or 300,000 ohms, with elips. (R.L.-
Varley, Dubilier, Mullard, ete.)

3 variable condensers, ‘0005 mifd.,
with vernier dlals. (Ripaults or
Igranic Pacent.)

1 six-pin base, any standard make.

2 six-pin bases. (Lewcos, or other
small size—see text.)

4 baseboard-mounting filament resist-
ances. (Magnum, Lissen,. Igranic,
Peto-Scott, ete., ete,) (The first two
should be adjustable in value and
have a value of ten chms maximum.
The second two may be fixed
resistors to suit the valves used,
such as Amperite, Tempryte, etec.,
or of the variable type previously
mentioned. Adjustment of the
filaments of the two H.F. valves
is helpful, but is not necessary for
the detector or L.F. valves.)

3 good radio-frequency chokes. A
few of the suitable makes are:—
R.I.-Varley, McMichael, Bowyer-
Lowe, Burne-Jones, Colvern, Or-
mond, ete.

2 Parex screcned-grid valve holders.

2 fixed condensers, ‘001 mfd. (Dubilier,

Lissen, T.C.C., Mullard, Watmel,
Igranie, ete.)

1 fixed condenser, 0001 mid. (Du-
biller, Lissen, T.C.C., Mullard,

Watmel, Igranie, ete.)

1 fixed condenser, "0003 mfd., with
clips for series leak, Two very suit-
able makes for the small space avail-
able are the Dubilier type 610 with
clips, or the T.C.C. series-parailel

is more sensitive to weak signals
but tends to “‘ pack up ” with strong
ones.

Anode-bend rectification on the

onaGRETn

REQUIRED

fixed condenser with three terminals.
Any make of condenser with
arrangement for series leak which
will fit into the space provided will
suit here, provided it is of good
quality.

2 ordinary type anti-phonic valve
.sockets. (Any leading make, such
as Benjamin, Lotus, etc.) "

1 miea fixed condenser, ‘015 or -02
mfd. (Dubilier Mica, or T.C.C. Mica.)
This is the coupling condenser in
the R.C. stage. Do not use the
mansbridge type here.

2 grid-leak  holders. (Dumetohm,
Lissen Combinator, Igranie, ete.)

3 grid leaks, one of ome megohm,
one of two megohms, and one of a
quarter megohm.

1 on-and-off switch. (L. & P., Igranic,
Benjamin, ete., ete.)

2 ten-fcot lengths of Leadex wire.
(Peto-Scott.)

Glazite or other insulated wire for
wiring up inside the boxes, etc.
About six feet of rubber-covered flexible

wire.

2 5.625 sereened-grid valves. (Marconi
or Osram.)

1 8-volt R.C. fype valve.

1 power valve (6-velt), or, better, a
6-volt super-power valve. :

1

Mo be s heeRa e rae e g0 s et ettt isaa e na e reee st andasanrsnnnisseason D D PPN |
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The “Straight Line” Four ——coﬁt_inued

other hand will handle - a strong
signal much better than the usual
grid leak and condenser method, but
is relatively insensitive and more-
over needs a very ‘careful adjustment
to get the best results. The best plan,
when faced with a problem of this
kind, is to try out various methods
experimentally until the best is found.
The method finally adopted had the
advantage of requiring no separate
battery, no ecritical adjustment of
anode voltage, and works equally
well with a wide variety of valves.
Provision, however, is made for the
experimenter to try other methods.

Design of H.F. Stages

The real problems, as might be
expected, cbntred around the proper
design of the radio-frequency stages.
Those readers who have handled multi-
valve sets using two really efficient
stages of high-frequency will know
that there are two kinds of feed-
back against which we have to guard.
The first is the feedback in the valve
itself—usually overcome by one of
the many neutralising schemes—
and the second is that due to inter-
action either between magnetic fields
.—largely reducable by * fieldless”
coils, coil screening or case screening—

or to capacity effects between various,

parts of the circuit, wiring, ete.

Now unless a receiver is designed
and built on what be termed * labora-
tory ”’ lines, with specially constructed
high-efficiency coils, careful screening
—with the screens not too near the
coils—and a most careful selection
of valves to suit the coupling methods
-adopted, it is most difficult to get a

.high-frequency magnification-of more
than six per stage. Let us consider

for a moment that our incoming "

signal has a strength of one.

High Magnification

At the output side of the first
stage, the signal strength will be six,
and there may be some amount of
feedback, which, however, is not
sufficient to produce osciflation, the
only effect being a slight reaction
magnification which is sometimes
helpful. If there is a second stage,
however, the strength of the radio-
frequency output will rise to thirty-
six. Then a feedback effect which
is only sufficient to produce a mild
reaction amplification with one stage
will be more -than sufficient to pro-

duce violent oscillation with complete
instability when two stages are used.
In most cases where sets “ will not
neutralise *’ the trouble is due, not
to lack of neutralisation in the valve
itself, but to external feedback not
balanced out in any way. Two stages

of high-frequency magnification with -

the ordinary type of valve can be
made quite stable by a combination
of valve neutralisation and careful

arrangement of coils, condensers and
other components. A departure from
the standard lavout of such a receiver
may completely upset the whole
design, and this has been emphasised
many times in these pages.

Let us add a third stage, and the
magnification will now rise to 216!
We can still neutralise the valve
capacity, but unless we embark upon
complete screening of the stages, or

93

- magnification.

between coils and condensers, the set
becomes nunmanageable even with two
efficient stages of high-frequency
Screening . of the
separate stages is a distinet advan-
tage, and now that really efficient
screening boxes have been made
available for the home constructor
considerable general improvements
will be effected.

Let us now see what happens when

T'he first I1F. unit, as seen from immnedldiately above it.

using two screened-grid valves, the
effective magnification” of which in
practice can easily be thirty per stage.
An initial figure of one becomes
thirty after the first stage and 900
after the second! -Obviously total
screening of stages must be effected
and other precautions taken.

In designing sets for readers of
the WirkLEss CoNsTRUCTOR, the
endeavour is always made, firstly, to

failing this a very wide separation | keep the total cost within a reason
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able limit, secondly, to use as far as
possible standard components, readily
available, and, thirdly, to make the
various components as far as possible
interchangeable between the good
makes. It is most irritating if a
design is worked out to be suitable for
one particular make of component and
no other.

Inter-Lead Coupling

Preliminary experiments showed at
once that not only should the coil
fields be restricted, but that each stage
of high-frequency should be completely
screened, including the condensers.
The new standard screening boxes
designed by Mr. G. P. Kendall are
now generally available and after
careful test it was found possible to
include the whole stage within one
of these standard boxes. In achiev-
ing this, it has been necessary to
confine oneself to only one or two
makes of some of the components,
owing to variations in size, as the

only alternative would have been to
have special screening boxes made
much larger, which in turn would
increase the total size of the receiver
and considerably increase the cost of
the cabinet work.

The only disadvantage in using the
smaller standard screened boxes 18
that the home constructor is rather
restricted in the choice of his com-

ponents, but those used are readily

available at reasonable prices and
where possible a choice is given.
Now, in spite of stage screening,
the first experimental set was found
to oscillate violently. Wherein lay
the trouble ? Magnefic and electro-

static feedback between stages had |

been cut out and the valve, of course,
has no effective feedback in itself.
An " investigation showed that the
unwanted coupling effect was being
produced by coupling in the H.T,

battery, the L.T. battery and the -

leads going to these. Such coupling
was expected, and I should have Dbeen

-
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| tions of the circuit within
| screens the valve itself can carry the
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The valve-holder permits the use of
screening boxes with holes for the
valves instead of slots.

very surprised if it had not occurred,
but it was desired to find all these
coupling effeets first, and then to
eliminate them one by one.

The next step was to find some
means by which the high-frequency
currents could be isolated from-the
battery and its leads. Captain Round
has recommended the tuned-anode cit-
cuit for nse with the screened-grid
valves, and'indeed a' consideration of
the valve itself (see Mr.'James’s excel-
lent article in the previous issue) shows
that tuned-anode coupling is -very
suitable. To isolate the radio-fre-
quency component from the direct-
current component in the -circuit, we
can place a resistance or radio-
frequency choke in the H.T. battery
leads, and provide an alternative path
for radio-frequency currents. It then
‘occurred to me to try out the * parallel
feed ” method.” In this method the
D.C. supply for the high-frequency:
valve comes through a radio-frequency
choke, while the radio-frequency coni-
ponent has an entirely separate path.

Complete Screening

By placing the radio-frequency
choke and the radio-frequency por-
metal

inter-stage currents and the leads

| passing out of the screen or box need

no radio-frequency current whatever,
or such an infinitesimally small
anount as to be negligible even in a
receiver such as this. Of course, a
really effective radio-frequency choke
18 necessary, but fortunately there areo
several good makes available. This
then gets rid of our coupling trouble
in the H.T. battery.

Both screened-grid valves have
their screening grids connected to an
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80-volt tapping on the H.T. battery,
but very little trouble was experienced
in this regard and a shunting mans-
bridge condenser was found to be
sufficient protection here. It should
be remembered that this screening
grid is kept at a steady potential
whereas the plate of the screened-grid

R T RS

“ STATION AFTER STATION.”

Sir,—Kindly invited by Mr, -Percy
W. Harris, I pald a visitto his labora-
tory to witness a demonstration of
the °Straight Line’’ Four. First,
Mr, Harris found sfation after station
all round the dials, and then in the
course of less than fifteen minutes we,
who were not at all acquainted with
the set, obtained eleven stations at
full loud speaker strength. What
impressed me particularly was the
quality of reception accompanied by
considerable volume. The circuit is
certainly such as the average person
can handle with facility. It is cer-
tainly seclective enough, as Daventry
and Radio Paris were easily separated
on the long waves, and Hamburg was
quite clear of London on the short
waves,

Without flattering Mr. Harris, I can
say that he has evolved a set which
will give many alternative programmes
with purity and of good volume, which
should be a delight to any listener.

With a little practice twenty or
thirty stations could be received with
ease at good loud: speaker strength in
the course of an evening.

Yours faithfully,
C. H, PIPER,
Hon. Secretary, Thornton Heath Radio
Society.

P.S.—Before departing, a change
was made to a frame aerial. With the
absence of mush, fifteen stations, in-
cluding Dublin, were received on the

set in considerably fewer minutes.
C. H. P,
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valve is at a varying high-frequency
potential,

Shielded H.T. Wiring

It was next decided that the leads
passing out of the screening boxes
should be lead covered, the lead
coverings being connected to earth
and together at various points and, of
course, making contdct with the
screening boxes where they pass
through. This in eflect prolongs the
screening over the leads- and is an
additional help in safeguarding the
set from unwanted -pick-up. After
all these precautions had been taken

it was found necessary to shunt the -

L.T. battery terminals with a mans-
bridge condenser.

A big difficulty in a receiver such
as this is to prevent the radio-
frequency’ component getting into
the note-magnifying stage which is
quite capable of giving a {further

“ boost ”’ to the radio-frequency po-.

tentials and to hand them back to
the aerial, thus producing a re-
action chain effect. In the detector
stage, the isolation of the low .fre-
quency from the high wag effected
by a radio-frequency choke and a
0001-mfd. by-pass condenser to

proved in conjunction with " these
binocular coils, that the set is quite
stable when the screen lids are -off,
save when a frame aerial is used.

Parallel H.T. Feed

Incidentally, it is a very good test
for the stability of a receiver using a
considerable amount of radio-fre-
quency magnification that it can be
used successfully with a frame aerial.
In this particular case the frame
aerial can stand on top of the cabinet
and not the slightest unwanted inter-
action effect is noticeable.

e

The second high-frequency stuge, as seen when looking dowen into brx B.

“earth. Binocular coils were chosen

for all three circuits, not only as a
further safeguard for interaction
effects, ‘but because being inside
metallic screens and-close to them,
eddy current losses would be reduced

‘by their adoption.

So effective ' has the screening
95

A particular advantage in the
parallel - feed system is that the
moving plates of all three condensers
are connected to negative L.T. and
to earth. The screened-grid valves
themselves are double-ended, having
three pids at one end and two at the
other. - At the three-pin end we have
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the grid and the two filament pins,
while at the other end we have the
plate and the screening grid pin.
Circular holes are cut in the standard
screening boxes, and the valves are
so arranged that one part is in one
box and one part in the other.
Negative L.T. 1s connected to the
screening box.

Components Required
The only leads passing into the

of components. The screening boxes

can be of any good make—they are.

the standard screening boxes designed
by Mr. G. P. Kendall and previously
described in this journal—and it does
not matter whether they are copper
or aluminium. Box A will need to
have a circular hole 1} in. in diameter
on its right-hand side. The centre of
this hole is 3} in. from  either side

{ and 2 in. {from the top. If you have

no facilities for cutting these holes
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first box (marked box A) are the

aerial lead (a flexible wire) and the
L.T. positive, which is lead-covered.
Box B has three entering leads only,
all - lead-covered—L.T. positive, 120

~volts H.T. and 80 volts H.T. . Box C .

has four lead-covered entering leads,
three being as in box B, and the
fourth the lead to the plate of the
detector valve. It will thus be seen
that the radio-irequency parts of the
circuit are very effectively isolated.
And now a word about the choice

yourself, the makers will cut them
for a very small (if any) additional
charge. i

Box B will have two such loles,
one on each side, the positions being
as before, viz., 3} in: from each side
and 2 in. from the top. Box C will
have one hole on the left, matching
in height the hole on the right-hand
side of box B. It is not necessary to
cut any other special holes, as the leads
which pass into the boxes go through
the standard holes already cut.
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If you are cutting your own holes
in these boxes, you need not worry-if
they are rather jagged. Perhaps the
simplest way is to scratch a circle
2 in. in diameter in the required
position, and drill a number of holes
round the scratched line so that the
piece of metal drops out. A file will
then remove any irregularities. The
job is not so difficult as you may
think. -

The First Stage

In box A we have a standard six-
pin base (and as there is plenty of
room here, you have a wide choice of
bases), a baseboard-mounting ad-
justable filament resistance (10 ohms
18 satisfactory), a special holder for
the three-pin end of the first high-
frequency valve, and a variable con-
denser 0005 mfd. At the time of
writing there is only one holder that
fills the bill suitably for this re-
ceiver, and that is the Parex, but
others will soon be available. This
is In two halves, one going in one box
and one in the other. The holder for the
two-pin end has a demountable piece,
which is so arranged that the three-
pin end of the valve can be pushed
through the hole in the screen into
the three-hole socket. When it is in
position the demountable end can
then be pushed on, making contact
with the two pins.and with the other
half of the base.

Variable Condensers

So far as the variable condensers
are concerned, owing to the small
space available you have rather a
limited choice. The Ripault, which
i3 shown in the set, fits in the space
adequately ; and another condenser
which will suit excellently is the
Igranic Pacent. Many otherwise
excellent variable condensers are too
large for this arrangement, but a
careful examination of the space
available will soon show you whether

- the condensers you have on hand can

be made to fit or not.

Box B contains a radio-frequency
choke. Those by R.I.-Varley, Mec-
Michael, Lissen, Climax, etc., are all
good, in fact, any good radio-fre-
quency choke which will function
on both the short and the long wave-
hands is suitable. You will also find
the second half of the' first . Parex
holder and the first half of the second
holder, a standard six-pin base, a

| -001-mfd. fixed- condenser, haseboard-
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mounting filament resistance, and a
variable condenser. You will natur-
ally have all three variable condensers
of the same make, so that the same

-0001-mfd. fixed condenser.
you have a wide choice.

So far as the resistance magnifying
stage is concerned, any good makes of

Again
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remark about size applies to this as
the previous case.

Any good baseboard-mounting
10-ohm filament resistance will do,
and any good -001-mfd. fixed econ-
denser. Owing to the restricted space
here it is advisable to use a Lewcos
six-pin base, as this is square and fits
in the space available to a nicety.

The Detector Section

It is just possible, however, to get
one or two of the smaller circular
bases into this box, but care must be
exercised to see that nothing fouls.

Box C contains, in addition to the
components already named, an
ordinary anti-vibratory valve socket,
a 0003 fixed condenser with clips

for series arrangement of leak, and a

components can be substituted for
those shown here. -As many readers
will like to experiment in values, I
have provided separate clips for anode

resistance and for the grid leak, but
there are several excellent complete
R.C. Units which can be substituted
for the parts shown without any loss
of efficiency, providing one is pre-
pared to accept the values given by
the makers.

Binocular Coils

Owing to the small space available
it is essential that the binocular coils
should be of very small size. Those
I have used in this set are the new
Lewcos, of which you will require
one binocular aerial coil, B.A.C.5,
and two split secondary coils, B.S.S.4
or BT A4. For the Daventry range
you will require one B.A.C.20 and
two B.S.S15 or BT.A15 In
addition a 120-volt H.T. battery is
required, with tappings round about
the 80-volt figure to get ap accurate
adjustment of the 80-volt potential
on the screening grid. A grid bias
battery of the type suitable for the
note-magnifying valves will also be
required. The accumulator should
not have a smaller actual capacity
than 30 ampere hours.

Constructional Details

The ample supply of photographs
with the article will enable you to carry
out the constructional work in the
easiest possible fashion, but the front
panel can be left until last, and the
first step should be to cut the 1}-in.
holes in the screening boxes in the
manner indicated ; $-in. holes should
then be cut in the middle of the front
of each screening box, three and a half
inches from the bottom. Through
the three holes the condenser spindles
have to be passed, the lock nut
holding the condensers firmly against
the inside of the boxes, at the same
time making good electrical contact

Most of the wiring is encloded in the screening boxes, and when cam-’ruch‘;n i3 af
the stage shown the panel can Le sercived on and lhe condenscr dials flred,

97
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with themi. You will not, however,
insert these condensers yet.

When the holes through the sides
of the boxes and the #-in. holes in
the front of them have been cut, you
can mount the components on the
three separate baseboards as shown.
Of the two electrical connections to
the variable condensers, one is auto-
matically made on to the screening
box itself, and the other is made to
the terminal of the fixed plates. In

e HHTHE T TR TSRO

REPORT FROM WEMBLEY WIRE-
LESS SOCIETY.

October 19th, 1927.

Dear Mr. Harris,—Many thanks
for a very interesting evening ; your
new set is certainly a great advance.
It is a pity the atmospherics were so
bad last night.

NOTES ON TESTS.

1. Set on indoor aerial and standard
aerial. A good number of foreign
stations heard at full strength and
excellent quality, but tests rather
spoiled by atmospheries.

2. Set working on normal frame
aerial. Later in evening, atmospherics
not so bad. Stations heard : Lan-
genterg, Frankfurt, Rome, Milan,
Toulouse, Lyons, Breslau, Brussels,
Ecole Sup., Bruenn, Hamburg and
Radioc-Madrid. All at good loud-
speaker strength and all except the last
free from interference.

GENERAL IMPRESSIONS.

1. Quality on local and foreign
stations equivalent to good broadcast
receiver.
= 2. No reaction *‘ chirps > or edge
= distortion.

3. Set easy to handle ; free from
= hand-capacity or other outside effects.
= 4. Simple in construction and
= design.
Wishing you every success.
Yours sincerely,

H. E. COMBEN,

H. POTTER.
Wembley Wireless Society.

SRR n s e

order that the condenser may be
inserted last a flexible lead is used for
the connection to the fixed plates.

There is no difficulty in assembling
the components of box A. It will be
necessary to cut a block of wood to
raise the three-pin holder to the
correct height. This piece of wood
will measure approximately 1% in.
high, but it is best to cut it exactly
to size after you have cut the holes
in your screens, for these may not
be exactly at the height originally
intended, and it is easy to cut the
pieces of wood to suit.

A flexible lead is taken from the
soldering lug connected to the grid

=
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pin, and this is finished with a spade
terminal so that it can ‘be screwed
under the terminal of the fixed plates
of the condenser later on.

The Aerial Lead

The aerial lead is made of flexible
wire and is threaded through a hole
in the first screen box and joined to
terminal 3 on the standard six-pin
base. Terminals 5 and 6 are left
blank, but the others are wired up
as shown. A further flexible lead
is taken from terminal 2 and finished
in a spade tag, so that this later on
can be serewed underneath a lock nut
passing through the hox. This is
for making the common negative and
earth connection to the box.

As soon as wiring of this baseboard
is finished; it should be placed in the
first screening box, which can now
be screwed down in position. The
spindle of the variable condenser is
last_inserted through the §-in. hole in

the box from the inside, so as to .

secure it in position by a lock nut
outside. Notice that the position of
the screening boxes is such that there
is a space a little wider than the
lock nut between the box and the
front panel which is placed in position
later.

There is still one lead to insert
into this first box—posifive LT.—
and the manner of doing this will be
explained later.

Remaining Two Boxes

Boxes B and € are assembled in a
gimilar way. In box C flexible leads
are used for a lead from the ‘grid
condenser to the fixed plates on the
variable condenser, from terminal 6
of the six-pin base and from the insu-
lated terminal of the grid-leak holder.
This last flexible wire is joined either
to the box or, when desired, to the
negative terminal of a single cell, the
positive terminal of which is joined
to the box. In general practice,
however, it will be found quite suffi-
cient to join this flexible lead straight
to the box.

Four lead-covered wires enter this
box and are inserted later.

The fixing of the components for
the resistance amplifier and the
various mansbridge condensers will
present no difficulty. The only
further point requiring special men-
tion is the lead-covered wire.

Obviously we must be very careful
in every -case to prevent contact
between the wire and the lead

covertrig. To bare the ends of the wire
take a sharp knife and make a very
light cut round the lead covering at
asuitable distance from the end of the
wire, say 1 in. You will find the thin
lead will cut very easily and it is easy
to cut through i1t without damaging
the insulation inside. Once you have
made this circular cut, the Jead
covering will slide -off and yon will

boxes. Be very careful how you place
these lead-covered wires and most
carefully guard against contact be-
tween the bare wires and the lead
covering: When tappings are taken off
be very careful they are clear of the
lead coverings. ~When fhese pre-
cautions have been taken, group-the
lead wires as clogely as possible. In
many cases you can run the actual

) The detecior wit.

Notice the bunching of the lead-covered_teives to the rvight of

the box. The coverings are soldered together every few inches.

then have the insulation of the wire
revealed. About half an inch from the
end remove this insulation and you
will then have a bare wire with no
possibility of contact between the
wire itself and the lead covering.

Bonding the Lead Casings
The longest lead-covered lead is
from the L.T. positive terminal on
to the on-and-oft switch-(mounted on
the panel) and from there back to the
99

coverings in contact. Using a very
hot iron and flux carefully solder the
casing together here and there. This
will serve the double purpose of hold-
ing them securely in position and
carthing all the casing.

The three terminals of the back of
the screenéd boxes are joined by a
wire, and: a wire should be taken from
any one of these terminals to some
suitable point on the lead casing. To

(Continued on page 160}
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“ l SUPPOSE you are worried to
death with the Christmas gift
probleni,- just as we are, Mrs.

Brown'” remarked a good lady,

dropping in with  her husband one

evening.

“No!” replied her friend, with a
smile. ¢ Thank goodness that pro-
blem is over this year. Jack has
decided we will give:
round.”

“ But surely that is a very expen-
sive thing to do? Even the
simplest wnrelcss set costs a good
deal of money, and in any case 80
many people have sets already ! ”

At this point Mr. Brown joined in.

“Don’t run away with the idea
that we have come into a fortune
and can afford to gwc super-hetero-

Eynes to every one'!” he exclaimed.
“ Myra and I talked over the matter,
and we soon found that by spendmg
no more than we generally do we
could solve the problem in ten
mitutes and give satisfaction and
pleasure to everyone. 1f you would
like to see how it works out, I will
read you our list.”

A Justifiable Purchase

“Do!” exclaimed the visitors, in
clorus, ¢ and perhaps it w1ll~ help us
to solve our own problem.”

Mr. Brown went to the bureau
drawer and produced a neatly-written
foolscap list. Filling his pipe and
settling down in a chair he started off.

“Item No. 1—a present for our-
selves (in fact, the most deserving
case we know of), one up-to-date
five-valve receiver. This old thing here
has done very well for the last four
years. The amount of amusement

“wireless ’ all |
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SOLVING THE CHRISTMAS
GIFT PROBLEM

By a Correspondent.
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GRBBBBBHE

and interest, and even instruction
we have had out of the programmes
during” that time quite justifies
the purchase of a really good receiver.
However, you are not interested in
what we buy for ourselves.

When Brown Smiled
“Item No. 2—Myra’s old nurse.

‘We always give her something every

Christmas. She is a dear old dame,
and for the life of us we could not
think what we could give her this
year. She has all the blankets and
cushions and other such comforts one
usually buys for such people. ‘Then
we found out that her great joy in
the evenings is her crystal set. As
she is getting a little deaf she no
longer hears as well as she did, par-
ticularly since they have built a big
factory nearby and partially screened
her aerial. Seolution: one sovereign
to the local builder, who will put a
nice, straight; tall mast at the hottom
of her garden so that her aerial can
be more than twice the present
height. Result :
the strength of reception.

Item No. 3, and indeed items-Nos.
4, 5, 6 and 7__Nice new high-tension
batterles “neatly packed and ticketed.
Have you ever known anyone who
wouldn’t welcome a new high-tension
battery even when the present one
is not worn out ? ” he asked, fixing
his eyes on the visitors.

The male visitor coughed self-
consciously.

‘ All right, old man, you’ve got me
there,” he answered.  You needn’t
remind me of that time when you
came to our rescue by lending us

‘one. Most people put off buying a

more than double -
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new high-tension battery until their
reception is horribly distorted.”
Brown smiled.
“Then,” he Went on, lookmo at
the list once more, “ 1 have a collec-

- tion ‘of young nephews who are all

keen home constructors. They are
very -easily catered for, as a few
discreet questions will always find
just what they are wanting. If you
have - any  doubts, a pair _of
variable condensers, one of 0003
mfd. and one of :0005 mid., is a
safe bet.”

P That’s all very well,” said the
visitor’s wife, “ but what about us
down:trodden women ? ”’

“Aha!” broke in Mrs. Brown.
“You haven’t seen my list. Three
of my friends are to have special
headphones which are supported by
the hand and do not disarrange the
hair, even in these days of the
shingle and bob. But what is wrong
with a new high-tension battery as a
gift to a girl friend who has a wireless
get ¢ True, it may not be so con-
ventional as handkerchiefs, gloves or
silk stockings.

Real Pleasure

“ There was one person we puzzled
about for a long time. George has
an aunt who is very well blessed with

. this world’s goods and who has one

of the best wireless sets money can
buy. Also, she is particularly proud
of the C‘h\pese decoration scheme in
her drawing-room. Looking through
the catalooues the other day we came
ACross 2 charming little loud speaker
in black and gold lacquer, which will
fit in admirably. So you see that
even here radio was able to answer
our difficulty.”

“ You certainly seem to have solved
your own problems, and.I think we
can follow the same line in several
cases,” said the visitor. ‘‘ After all,
the radio set is in daily use and it 1s
nice to think that one’s gift is giving
real pleasure so often.”

And so the conversation drifted
away to other subjects.

The Solution.
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This intercsiing contribution follows on the wrticle in onr August issue, cnlitled * Eleetrify your Gramophone.” IU explains
how masic can be obtained from either the gramophoue or the local station.

Q LTAOCCGH there is, and probably | their ‘‘ musical library,” and now, They-certainly have many consola-
always will be, a class of listener | with the introduction of 5 G B, they | tions, not least among which is the
to whom the sense of achieve: | have only three programmes, and | fact that a set of the simplest charac-

ment, on tuning in a‘foreign station, ; T

means considerably more than the | -L p T Iy 0”7/_

actual programme received, there are ~000/ C:2 g 00,000 ié +2

undoubtedly quite a number who ] AT

have tired of attempting to receive ||4£m14s =

really enjoyable music from abroad, &

and have becn discouraged by the é

........ D T P P P TP l/ 8 ’ i _/ +
> 1] S LT

: COMPONENTS USED. & @ —

i1 ;bonite panel, 12 in. X 8 in. x  |[&ar7TH ! I

H in. : -,

: 1 baseboard, 9 in. deep, and cabinet : fr6.) THEORETICAL CIRCUIT =2 G/B oot

:  of same depth, - -1 "

i 1 +0005 variable condenser. (Ormond.) : | often only two, upon which they can | ter, comprising a detector followed by

A t;;g‘f':nu'aif; f%‘gen:;s; large : | rely, for 5 X X often duplicates the | one or two stages of audio amplifica-

i 1 250,000-ohm wire-wound resistance : | Programmes of other main stations. tion, i3 all that they need. To them

: (Dubilier, Mullard, ete.)
: 1 100,000-ohm wire-wound resistance
:  (Dubilier, Mullard, ete.)
: 1°0001-mfd. condenser. (Dubilier, : |
Lissen, Mullard, T.C.C., ete.) .
¢ 2 1-megohm grid-leaks. (Dubilier,
2 Lissen, Muliard, etc.)
: 3 non-mierophonic  valve - holders.
(Benjamin, Bowyer-Lowe, Lotus,
o ete)
: 1 baseboard - mounting single - coil
g holder.

1 -push-pull switch. ({Igranie, ete.)
i 12 terminals.
: Strip of ebonite, 8 in. X 2in., to take
E eight terminals.

Wood-screws, bolts, ete., and tinned

copper wire or Junit for wiring.

= 4

¥

This photograph shows the set
with its coil and valves in
position,

<

persistent interference from -Morse
stations .and other sources from
‘searching seriously for DX.

_ To them the programme received
matters more than the distance from
which it is coming, and their point of
view is perfectly sound and under-
standable. Their chief grievance up
to the present has been that two pro-
grammes, - at the most, represented

Wiving-up is easily done,us very
few of the wires are tuken to the
panel. :
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Providing your own Alternative Programme—continued

the words

“ neutrodyne,”’ ‘ parasi-
ties,”’

etc., mean nothing whatever.

Generally they are lovers of music, -

of whatevcr class it may be, and have
“ favourite ”’ items which they would
like to hear more frequently from the
station to which they listen.

It i1s mainly to meet the needs of
this class that the set shown in the
accompanying photographs has been
built.
music at full loud-speaker strength
may be obtained either from the local
station or the gramophone, the change
over from one to the other being of
the simplest character. Distortionless
reception is another feature.

Pure Reproduction

With respect to the “ gramophone
section ”’ of the set, many probably
wonder whether there is any real
ad\ antage gained by cemploying a

“ pick-up’ ’ such as is necessary, and
an amplifier, simply for the sake of
hearing the music emanate from the
loud speaker instead of the horn of
the gramophone. The answer to this
is that there is much more in it than
meets the eye. Using the ““ pick-up ”
which may be seen in the photograph
showing the gramophone, the only
part of the gramophone mechanisin
brought into use is the turntable!
The sound-box 1s removed, the tone-
arm and liorn out of use.

Thus all the parts of the gramo-
phone likely to cause distortion and
bad reproduction have been com-
pletely removed. - It -is, thercfore,

s shatr

quite immaterial how ancient a
gramophone is used, and, indeed, the

quality of reproduction obtained on
the loud speaker, in the writer’s

opinion, excels that obtainable from

“ on-off ”” switch. Eight terminals at
the rear make provision for all the
battery connections, except those to
the small grid battery used in con-
junction with the anode rectifier.

Its chief characteristic is that |

2
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some of the highest priced gramo-
phones available.

The set is extremely compact -and
quite inexpensive to construct. Al-
though threc valves are employed, the
size of the panel is only 12 in. by
8 in., and the baseboard 12 in. by
9 ins. The only components mounted
on the front of the panel are four ter-
minals, a variable condenser, and an

R T T

<Pe
S

This viewe should
be compuar ed with
the wiring diogram
during construe-
tion. The ter-

minals on the strip
“] from left to right

are HT.+2, H.T.
+1, H.T—, L.T. +,
L.T.—,G.B.+.G.B.

1,and G.B. 2.
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‘The circuit, as will be seen from
Fig. 1, consists simply of an anode-
bend rectifier without reaction, and
two resistance-coupled low-frequency

vamplifiers. It is generally agreed that

this is a combination which will give
reasonably pure production, and it
was accordingly decided upon for use
in this set. The aerial and earth are
normally applied directly across the
grid and filament of the anode
rectifier, a No. 50 coil being used as
AT.I. when it is desired to receive
2L 0 or 5GB. When the gramo-
phone is to be used, the only adjust-
ments necessary are the removal of
this coil, and the substitution of the
‘flex leads from the pick-up for the
aerlal and carth leads. An alteration
.in the biasing of the first valve is also
sometimes necessary and condenser
C, should be placed at the zero
position.

Constructional Details

The wiring should be perfectly
clear from the photographs and the
back-of-panel diagram, but a few
hints will probably enable the con-
structor to economise in time and
patience. Since very few connections
are made to the components on the

- panel it is quite a good plan to mount
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Providing your own Alternative Programme—continued

‘the "baseboard components in their
appropriate positions first, and to
complete the wiring on the baseboard.
This is, of course, rather more. easily

The terminals elose
to the tuning ean-
denser are foi
aerial and eacth
wires, or for the
-leads from the
pick-up.

done before the panel is fixed in posi-
tion. Most of the leads are very short
- indeed, but the somewhat longer
filament wiring should be completed
first of all. The leads from the H.T.
terminals may then be tackled, and
lastly the grid and anode wiring. The
-panel components may -then be
mounted and the panel affixed to the
baseboard by three or four screws.
Brackets are really unnecessary for a
panel of this small size.

Wire-Wound Resistances

It is not, of course, essential to use
the actual components employed by
the writer, but it is most important
that the fixed condensers especially
should be of irreproachable quality.
The slightest trace of leakage on the
part of the grid condensers will impose
‘a positive potential on the grids of the
note magnifiers, and ruin the working
of ‘the whole amplifier.

The anode resistances should pre-
ferably be wire-wound, and if grid
Teéaks of doubtful manufactare or
‘stéat age are used it is advisable to
have them tested to make sure that
thelr resistances are as stated. The

use of non-microphonic valve holders
in an amplifier of this type is hlghly
advisable. = -

No filament resistances have been
incorporated, since a super-power
valve is necessary in the last stagé;
and as no valve of this type exists
in the 3-volt class, it is necessary
to use either 2-, 4- or 6-volt valves,
all of which may be run direct from
an accumulator of suitable vo‘tanre
without coming to any harm.

It is as well to conduct the first
test of the set’ on a broadcasting

station, so that the following pro-
cedure should be followed :

Tasert a suitable coil in the socket,
and connect the aerial and earth to
their allotted terminals. The actual

she

%
73

This view, show-
ing the set with
eoil and valves
removed, will be
of great ussist-
ance when de-
ciding buse-
board layout.

size of coil depends on the wave-
length of the station you wish to
receive. For waves from 300 to 450
metres a 30 or 35 will generally suit.
Above this to 500 metres a 40 or 50
13 needed. For Daventry, about
150 will suit.

Valves and Voltages

Ingert two “R.C.” wvalves with
high magnification factors in the
first two sockets, and a super-
power valve in the last socket.
Connect up batteries as follows :
accumulator of suitable voltage direct
across L.T. terminals; negative end
of H.T. battery to H.T. — terminal ;
about 100 volts positive to H.T. - 1,
and 120-200 wvolts to H.T. 4 2.

{ Considerably better results will prob-

ably be obtained if 200 volts are
employed, although it is not essential
to use so high a voltage. The grid-
bias battery is connected externally,
about 11-3 volts negative being ap-
plied to “the G.B. — 1 terminal; and
a value indicated by the makers,
according to the voltage of H.T.
used, to the G.B. — 2 terminal.

The other grid battery, which
supplies the negative potential to
the grid of the anode rectifier, may
be slipped between the first valve
holder and the panel, and may be
clearly -seen in this position in some
of the-photographs. Whea the s2t
is being used on outside broadeast.
as in the present instance, about 11
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or 3 volts negative bias will be
necessary. on"this grid.

The loud speaker should now be
connected, and, on rotating the
condenser C,; (which is, of course,
the only tuning control), the local
station should be heard at good
strength, if it is within 30 miles or so.

of the last. valve; i.e. between the
set and the loud speaker. When the
local station is being- received free
of distortion, the needle should be
practically steady. If it does “ kick "
at all, the variation should not be
more than about half a milliamp.,
assuming that the steady current

(.l [ f
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Once the local station has been found,
a quarter of an hour or so spent on
making small adjustments of the
H.T. and grid voltages will- soon
enable the reader to decide on the
correct settings.

It is' always a good plan to connect
a milliammeter n the anode circuit

is between 10 and 15 milliamps.
Any greater “ kick ” than this will
indicate the presence of distortion,
but it is a comparatively easy. matter
to obtain a steady reading by making
small adjustments of anode voltage
and grid potential. When the con-
denger is swung round, i.e. as the
104

set is tuned and de-tuned from the
local, larger kicks on the milliam-
meter will be noticed; but this is,
of course, quite normal.

With the gramophone in ‘use, as
has been previously stated, apart
from the removal of the A.T.I. and
the connection of the “ pick-up”
across the aerial and earth terminals,
the only adjustment necessary is a
slight alteration in the grid bias of
the first valve, which is now function-
ing, of course, not as an anode-bend
rectifier, but as a first-stage amplifier.

A Peculiar Effect

Generally speaking, if 3 volts are
used when this valve is rectifying,
the same value will serve when it is
used as an amplifier. A rather
peculiar effect, however, sometimes
scems to render it mnecessary to
wncrease the value when it is amplify-
ing to about 4} volts. In any case,
the best value will soon be found, .
and the adjustment of this grid
battery forms a convenient volume
control when the gramophone is in
use! The setting of the condenser
C, also has a slight effect.

The writer would emphasise the
fact that if any trouble arises from
distortion, it may nearly always be
cured by careful adjustment of the
values of H.T. and grid bias. It
should not be necessary to vary the
values of resistances and condensers,
which have been carefully chosen
and seem to be correct.

It will be noticed that the first
resistance is ‘‘ by-passed” by a
condenser of ‘0001 capacity. A larger
value than this should not be used.

Resuits Obtained

With regard to actual results, these
were found, on test, to be so satis-
factory that the writer’s normal
broadcast receiver has been sup-
planted by this “ alternative pro-
grammes ~’ set. 2 L O and the graino-
phone are ““ received ” at about equal
strength, which is quite sufficient
to fill the whole house if necessary.
5GB is also received, but not very loud-
ly, ewing to the absence of reaction.

From the point of view of quality,
2 L O and the gramophone (with the
new electrical records in use) are
quite indistinguishable. There appears
to be no need for a ‘‘ needle-scratch
filter,” since the scratch received is
so very slight as to be practically
inaudible.
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Mlss WoreLE, Captain Buckett
and I all shook our heads sadly
in chorus as we stood chatting

at the corner of the High Street. Our
reason for doing so was that we had
just agreed how grievous it was that
Professor Goop should have got left
in the matter of inventing new
valves. So cut up about it was Miss
Worple that her head shakings dis-
lodged her hat, which was promptly

‘.. . promptly took himin charge. !, .”’

trundled off down the pavement
by a frolicsome gust of wind.

Like the perfect gentlemen that we
are, Captain Buckett and I innmedi-
ately set off in pursuit of the confec-
tion, in the manner of greyhounds
after a stuffed hare. I don’t mean to
say that Captain Buckett’s figure
is particularly greyhound-like, though
my own is, of course, beyond any
criticisms, as careful students of the
illustrations will no doubt have
perceived. In a moment the whole
High Street was agog with excite-
ment.

As I dashed past his shop, I heard
Mr. Spooper, who has sporting pro-
clivities, offering to lay six to four on
the hat. P.-c. Mugglewump woke up
from his trance at thecross-reads and,
seeing flying figures, promptly blew his
whistle before himself joining in the
chase. Primpleson, coming out of a
side street, grasped the situation in
a moment and joined the pursuers
with a will. Tootle, who is rather
short-sighted, failed to recognise any
of us or to see the hat.

A Case of “Stop Thief.”
Hearing the policéeman’s whistle and
the shouting, he imagined that it was
g case of stop thief. For this reason
he hastily tried to remember his
early Rugby education and proceeded

el
-

i

to execute

upon the person of
Captain Buckett his own version of

collaring low. Luckily he missed
the sea-dog entirely, alighted upon his
ear and shot across the pavement
between the legs of P.-c. Mugglewump
who, when he had sufficiently recov-
ered from his spill, promptly took
him in charge for obstructing
the police in the execution of their
duty.

Along the pavement raced’ the
dauntless three, the hat ever leading
by a short feather. At one moment
it was almost within Captain Buckett’s
grasp. He bent forward to pick it up,
got his flying feet all mixed up, and
took no further part in the chase. At
this stage we were joined by Gosh-
burton-Crump, who panted out the
fullest instructions for dealing with
wind-blown hats.

Owing to the fact that he was
quite fresh he took the lead for a little
while. ~ “ All that you have got to
(gasp) do,” he said, ““is when (puff)
the hat (wheeze) stops (gurgle} to
pull up short (gasp) and seize it (puff)
with your hand (wheeze).” Just at
that moment the hat stopped and
Goshburton-Crump, whose head was
still turned over his shoulder, fell
over it.

Soaring into the air, it eontinued its
way as gaily as ever. By this time we
were leaving the town behind us. Far
ahead of us, returning from a country
walk, we saw the portly figure of
Sir K. N. Pepper striding manfully
homeward. I waved my arms;
Primpleson yelled ““Stop it!” 1
kept on waving. He kept on yeiling.
Both of us kept on running. The
hat kept on spinming. Sir K. N.
Pepper kept on neither seeing nor
hearing.

At last he observed that something
was happening. “ Stop it!” yelled
Primpleson. I waved my arms more
meaningly than ever. The distance
between us lessened. We were a
hundred, fifty, twenty-five, ten yards
apart, with the hat between us. Sir
K. N. Pepper flung himself forward,
tripped over something and sat on the
hat. Primpleson tripped over Sir
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K. N. Pepper and sat on him. I
tripped over Primpleson and sat
on both.

Perhaps you have seen a stuffed
hare when the greyhounds have
caught it by some misadventure ? If
so, you have quite a good idea of
what the hat looked like as we bore
it back to the sorrowing Miss Worple.
Perhaps, too, after hreaking your
best valve, or when you have snapped
the twenty-seventh strand of Litz after
successfully baring twenty-six, you
have longed for words to express what
you really thought about things in
general ; if so, you really ought to have
heard Sir K. N. Pepper’s remarks as
Primpleson and I picked him up.

The Latest in Hats.

We had just returned the chapeau
when Professor Goop arrived upon the
scene. When I pointed out tactfully
that he was wearing his coat inside-
out he answered with a charming
smile that he was always going to
wear them that way in future,
since it made the pockets so much
easier to get at.

Fastening the coat, he admitted, was
somewhat of a difficulty, but he got
over this rather neatly by attaching a
piece of No. 18 D.C.C. to the shank of
each button. This was passed through
the buttonhole and the ends twisted
together. It just shows you, does it
not, how a great mind can deal with
the knottiest of problems.

Taking the wrecked hat from Miss
Worple’s hands he placed it gently

“, .. tripped over something and sal
on the hat. . . ”

upon her head and stepped back in an
ecstacy of admiration. “ Allow me
to congratulate you, dear lady,” he
satd, “ upon the very latest thing in
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vagabond hats.” Miss Worple sur-
veyed for some moments her reflection
in a’'shop-window. Turning round she
rushed to fling her arms about the
Professor’s neck, but as he ducked
rather neatly 'she fell into a totally
unintentional clinch with Primpleson.

Tears of joy streamed down her
cheeks. ¢ The smartest, the most
original, and the most chic hat ever
seen in Mudbury Wallow ! ” she cried.
¢ All the other women will be positive-
ly green with envy!” It appears that
‘she was right, for before the week was
out all the ladies in Mudbury Wallow
were proudly sporting similar head-
gear. It was reported that Madame
Moggs, the local milliner, had offered
Siz K. N. Pepper a princely salary

to spend his time in sitting upon hats |

in her workrooms.

Something Up His Sleeve

But.to return to the professor. We
told him the reason why we had stood
sadly shaking our heads at the corner
of the High Strect.

“ Surely,” remarked the rather
battered Captain Buckett to the still
more battered Tootle, “surely the
professor is not going to let himself
and the Mudbury Wallow Wireless
Club down in the matter of valves.”

Professor Goop smiled knowingly.

“1 should have thought,” he said,
“ that you might have known that I
had something up my slecve.”

I had been watching the professor’s
right sleeve for some minutes, for
there appeared to be queer move-
ments beneath its surface that could

.. . he stepped back in an eestacy of
bR}

admniration | . .

hardly be due to the ri};pling of his
muséles. I called his attention to the -

phenomenon. The professor shook
himself. A bat flew out.

- Hibernating, I suppose,” said the
-professor. “ Now I come to think of
it, I have noticed something quecer
about that.sleeve for the last fort-
night. Poor little thing. What a
“shame to disturb its winter sleep.”

*“ Speaking of valves,” continued
Professor Goop, “ T have been fully

alive to the developments that have
been taking place in recent times. A
while ago we had valves with two
and in some cases three filaments.
Then came the valve with two grids.
An.enterprising Dutchman produced
one with three grids. Not to be out-
done, one of our own countrymen
fitted his special valve with two grids
and two plates. I should also mention

that yet another type of valve was:

produced provided with two bulbs for
the purpose of reducing microphonic
tendencies. You may possibly think
that since every part of the valve has
been duplicated or triplicated: no
further complic—I should say im-
provement is possible.

“It ought to occur to you that
valves will in future develop more
along the lines of simplicity indicated
by a well-known Continental inventor
who, instead of giving one valve two
bulbs; has placed two and in some
cases three valves within one bulb.
With this, however, I do not agree.
My own view is that the function of
the plate has never yet been properly
grasped by Captain Square and other
dabblers in valve development.”

By this time we werc all positively
hanging upon the professor’s lips.

‘You have a surprise in store for
us,” breathed Miss Worple.

“I1 have,” rebreathed the pro-
fessor. “ If you will accompany me
to The Megohms—that, by the way,
is the pretly name that 1 have just
given to your late villa, dear lady—
you will be able to judge for your-
selves whether Professor Goop has
been left- or whether he has been
right.”

The New Valve

We reached the {ront door.

“ One moment,” said the pro-
fessor, “ the doorbell is out of order.
Allow me” He opened the door,
passed into the hall, rang a handbell
standing upon the oak chest, and then
came out again, closing the door be-
hind him. Next minute the door was
opened by the maid, and we passed
. “I wonder,” remarked Professor
Goop to Primpleson, “ whether you
would have known what to do if your
door bell had broken down ?

In the professor’s laboratory,

standing upon the table all by itself

was what might easily have been
migtaken for a jampot, particularly

‘as it sported a label bearing a picture
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of luscious fruits and the words
“Plum and Apple.” It was, how-
ever, nothing of the kind. It was an
experimental model of the new valve.
Bidding us be seated, the professor
proceeded to explain just what it
was and why. The screened-grid
valve was, he told us, admittedly a
great advance upon the earlier four-
electrode affairs.

- Infinite Impedance

In the same way his valve, con-
taining but four electrodes, went far
beyond the screened-grid contrivance.

“It is curious,” he said, that
Captain Square had the great idea
within his grasp, yet just missed it.

. . . earthed the bulb of the new vaive
which flew into a thousand fragments. . .’

He himself discovered that as the
impedance increased so the magnifi-
cation inereased. He himself pointed
out that if the impedance were
infinite practically infinite magnifi-
cation could be obtained.

“But it never seems to have oc-
curred to him to make the impedance
infinite. That is what I have done in
the new Goop secreened-plate valve.
The theory is perfectly simple. Why
is the impedance of the average valve
low ¢ Simply because electrons are
allowed to reach the plate. Why do
high-tension batteries give so much .
trouble ?  Simply because they are
constantly being called upon to whack
up electrons from filament to plate.
Very well, then.

“ All that we have to do is to in-
troduce between the filament and the
plate proper a screen plate, com-
pletely covering the first, to which
is applied a strong negative potential.
What is the result ? The plate proper
is entirely shielded from the flow of
electrons. The impedance is infinite.
The magnification is therefore what
you like. All wireless problems are,
in fact, solved.” At this moment, un-
fortunately, the professor flung out
his hand, and quite unintentionally
earthed the bulb” of the new valve,
which flew into a thousand fragments.
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@ NE of the difficulties experienced
by beginners at short-wave
reception is that when they

come to search for transmissions on
the prolific band -that lies between
20 and 27 metres they have, as a
rule, no means of obtaining even the
roughest idea of the wave-length to
which the set is tuned, until a known
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station_is picked up and definitely
identified. To purchase a wave-
meter that will go down to 25 metres,
or a little less, is rather an expensive
business, for most of these instru-
ments are of the precision type used
in laboratories. The average amateur
does not need anything of this kind ;
all that he wants is an instrument
that will enable him to know where he
18 within a metre or so. If one has
something of this kind at hand, the
business of searching for K DK A,
WLW, WIZ 2XAF 2XAD,
PCJJ, or any of the numerous other
stations which broadeast on the short
waves, is immensely facilitated.

Calibrating a Receiver

My own short-wave set has been
carefully calibrated in both wave-
lengths and frequencies, with the help
of the transmissions made for the
purpose by certain of the short-wave
stations ; searching with it is, there-
fore, comparatively easy, since one

teyo————— —— ———————y d
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always knows exactly where one is.
Many of my friends, however, who
have constructed short-wave sets
have not beeh able to deal with them
in the same way, and find matters
rather difficult. They used to bring
them round to my den, where we
would spend interesting, though some-
what laborious, hours in calibrating
them from my own apparatus. Some-

‘times matters were comparatively

casy, for it might happen that the
grid tuning condenser was of the kind
which gave a straight-line graph in
either wave-lengths or frequencies ;
but - often we found that the graph
was anything but a straight line, so
that. it had to be most carefully
plotted by means of a large number
of resonance-points. Not all S L.W.
or 8.L.F. condensers produce straight-
line graphs when they are used in
short-wave circuits. The reason is
that the designers of each condenser,

A sinvle mcethod of ** finding your
wayaboult ’ among the short waves.

By R. W. HALLOWS, M.A.

in taking into consideration the stray
capacities that' must always occur,
work as a rule upon the assumption
that the instrument will be used
mainly for reception upon the broad-
cast band, that is upon wave-lengths

COMPONENTS REQUIRED.

Panel, 4% in. X 7 in. (hard wood).
Baseboard, 4% in.x 7 in.
11-in. length of six-finned coil former
: (Becol).
i 2 valve pins.

. i 2 valve legs.

1 piece of ebonite, i-in. thiek, 2 in. X

1} in.
*0003-mfd. variable condenser (Ormond
: Square Law).
: Slow-motion dial or piain 4-in. dial

between 200 and 600 metres, or fre-
quencies between 150 ahd.500 kilo-
cycles. In a short-wave set, specially
designed to avoid stray capacities,
matters may be very different, with
the result that a large portion, at
any rate, of the calibration curve of
the condenser is no longer a straight
line.

Testing the streng!h of 5 G B by mecans of a mmicroamnictcr and a sensitive ci-ustal set,
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The “ Wavelet Meter ’—continued

The difficulty of drawing calibra- | usec.

tion charts for a variety of receiving
scts in this way set me wondering
whether a simple form of wave-
meter could not be devised whose
accuracy would be sufficient to lighten
the labours of inexperienced searchers.
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1f it could be done, it would obviously
be a great boon, for with its help the
settings required for any station of
known waye-length could be dis-
covered within a division or two of the
condenser. scale, and searching would
thus be immensely simplified. © Once
such stations had been identified,
their settings would form a basis for
a precise calibration. After a good
deal of experimenting, I evolved a

‘1552

wavemeter so surprisingly simple
snd sv casy and cheap to construct
that it seems at first almost too good
to be true. For all its lack of com-
plications this little “ Wavelet Meter ”
does its job most effectively, and it

we Con /Emté Ferraecn f76 3

has been fornd of the very greatest |

Though the cirenit (Fig. 1)
contains only two components it
gives, if properly used, knife-sharp
tuning and enables the approximate
settings required -for any short-wave
receiving set to be ascertained with
the greatest possible ease.

The “Absorption” Principle

The meter is of what is known as
the absorption type. The principle
18 this. When a tuned ecircuit is
oscillating it radiates a certain amount
of energy. If a second circmt, tuned
to the same frequency, is placed near
the first so that coupling exists be-
tween the two inductances, a transfer
of energy will take place. Now, for
energy to be transferred work must
be done. By making the first circuit
tramsfer energy to the second and set
up oscillating currents therein,  we
are causing it to do work. In other
words, we make it more difficult for
oscillating currents to circulate in the
first circuit; the effect is, in fact,
almost exactly the same as that
produced by introducing resistance
into this circuit. If sufficient re-
sistance is introduced into an oscil-
latory circuit, it stops oscillating. A
similar result is produced by bringing
close to it a second circuit tuned to
the same frequency, so coupled to it
that the transfer of energy is consider-
able. The absorption wavemeter
consists of the simplest form of
oscillatory circuit, containing only an
inductance and a condenser. When
the coil of the meter is placed close
to the short-wave set, energy is ab-
sorbed, and oscillation made to cease
as soon as the two circuits are brought
into resonarce.

Nothing To Go Wrong

Such a meter is exceedingly easy to
use, since there is no buzzer to get out
of adjustment and no valve to “ play
up,”’ as even the best of valves must if
plate or filament batteries are run
down. There is, in fact, absolutely
nothing to go wrong, and the instru-
ment requires no attention whatever,
except that it must naturally be kept
clean and free from dust. The method
of using an absorption wavemeter is
as follows :

The receiving set is bronght into a
condition of gentle oscillation and the
meter 13 placed closo to it so that
coupling exists between its inductance
and the grid coil of the set. The dial of
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the meter is now turned slowly, whilst
the operator listens carefully. At one
definite point it will be found that the
rustling noises due to oscillation cease.
If the set is oscillating strongly there is
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usually a click as_the resonance-point
is reached. When a telephonic trans-
mission has been tuned in the set
should be just below the oscillation-
point for the best results. To use the
meter when the set is in this condition,
turn the condenser of the meter until
speech or music fade out.

The ‘Resonance-Point”’

The meter is in resonance with the
receiving set when a telephonic signal
1s rejected. Experiment will show the
position in which the meter must be
placed so that the tuning is as sharp
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as possible, that is so that a tiny
movement of the meter condenser,
when it is near the resonance-point,
suffices to make the set cease to oscil-
late or to cause a telephonic trans-
mission to become inaudible. It is
clear that if the wavemeter s cali-
brated the wave-length of the recciving
set, as determined by the resonance-
point, can be discovered at once.

If the layout of the components is
carefully followed, and if the coil is
constructed exactly on the prescribed
lines, an absorption wavemeter can be
constructed whose calibration will
give very little trouble. The chart
seen in Fig. 3 shows the graph ob-
tained from my .own meter, and in
copies of the instrument made by
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The “ Wavelet Meter "’—continued

friends the differences are slight. In
any case, if the design is carefully
followed, the first graph drawn will
not be very far out. With its help,
KDKA, 2XAF, 2XAD or
PCJJ will be found readily. Be
careful, by the way, to make sure that
you try for particular stations on
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nights when they are transmitting,
and any necessary corrections can be
made without trouble.

Another exceedingly useful station
for calibration-purposes is the Eiffel
Tower, which transmits in Morse on
32 metres at 7.55 and 8 a.m., and at
7.55, 8, and 10.50 p.m. G.M.T. The
32-metre transmissions from the Eiffel
Tower at 8 a.m. and 8 p.m. are the
easily recognised International fime-
signals.

The method of constructing the coil
i3 indicated in Fig. 3. The 1i-in.
length of former required may be cut
from a standard 3-in. piece, or may
be obtained ready cut by ordering
specially. A good deal of trouble is
saved by ordering the former ready
cut from the makers, for many con-
structors find it rather difficult to
make a neat, clean job of cutting
mouldings of this kind. In one of the
panels between the fins drill and tap
two 4B.A. holes 1 in. apart, as
shown in Fig. 3. These are for the
valve pins which will serve to mount
the coil. Be careful, by the way,
before drilling and tapping, to see
that the pins are 4 B.A. ; many makes
are 5 B.A. In each of the fins make
seven small cuts }-in. apart in the
way indicated in Fig. 4.

An easy way of doing this job is to
deal with one fin at a time, marking
out with a hard, sharply-pointed pencil
or a scriber, and afterwards making
the cuts with the edge of a warding
file. They need not be more than
#s-in. deep—just deep enough, that
1, to hold the windings firmly in
position.

Winding ‘The Coil
The valve pins used should be of
the type made with shoulders. With

round-nosed pliers make a loop in the
bared end of a reel of No. 18 enamelled

copper wire, place a washer on one of’

the valve pins, pass the shank through
the loop in the wire, insert it into one
of the holes in the former, and screw up
tightly. If necessary a clamping nut
may be placed on the tapped portion
of the valve pin which protrudes into
the interior of the coil former.

Now get a friend to hold the reel of
wire for you. It should be provided

with an axle of some kind, such as a °

stout pencil or a skewer. The reel
holder must keep the wire stretched
really tight by holding his thumbs
firmly against the flanges of the reel.
Wind the wire on carefully, seeing
that each turn lies properly in the
notches provided for it in the fins. At
the end of the seventh turn place your
left thumb on the wire at the point
where it crosses the last fin, measure
off enough to reach the second valve
pin, make a loop as before, and clamp
down.

Fig. 5 shows how the coil holder
is made from the piece of ebonite
measuring 2 in. by 1} in. Four
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4 B.A. clearance holes are drilled
as shown, valve legs being inserted
into one pair and terminals into the
other. Each leg is connected to a ter-
minal by mecans of a short piece of
wire. Holes are also required for the
fixing screws. To enable the nuts
below the valve legs and the terminals
to clear the baseboard, eithér mount
the coil holder on small battens or
drill recesses in the baseboard in the
proper positions. The components
may now be mounted upon the basc.
board and panel as indicated in Fig. 6;

The Wiring
Be careful that you place the con-
denser upon the panel and the coil
holder upon the baseboard exactly in
the positions indicated. Use No. 18
enamelled wire for connecting the
condenser to the coil. The instru-

ment seen in the diagrams is not
" provided with a cabinet, for it is just
as well to keep the coils and con-
densers of short-wave apparatus away
from the close neighbourhood of even
(Contdnued on page 104.)

The new generalors recently installed

by Mr, Gerald Mavcuse for his Empire

broadcasting experiments fronys 2 N M,
Caterhamn,
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“ That is eractly the kind of loud-speaking I have been waiting for!”
wmede amplifier in operalion.
1t was desigued for use in conjunction with any crystal set.

By HARRY P. WOOTTON.

said a visifor who heard this easily

LIST OF COMPONENTS.

: 1 panmel, 10 in. X 7 in. (Ebonait,

c Pilot, Radion, Resiston, Trelleborg,
ete.)

Baseboard, 7 in. deep.

Cabinet o take same. (Cameo, Caxton,
Pickett; -or ether good make.) The

H baseboards are supplied with the
cabinets.,

1 good L.F. transformer. Any of the
leading makes wil suit, but if
you choose a make which has
several ratios the highest should be
used,

2 anti-phonic valve sockets. The new
Bowyer-Lowe White Line have been
_used, but any of the standard makes
such as Benjamin, Burndept, Lotus,
W.B,, etc., are suitable.

1 on-and-off switch.

Igranie, L. & P., etc.)

4 indicating terminals—Input negative,_

Input positive, L.S. negative, L.S.

positive. (Belling Lee.) Plain ter-

minals can be used, but the indica-
ting terminals mateh the *‘ Loca-

TTTITeT)

{Benjamin,

long.”
baseboard-mounting adjustable re-
sistances. (Igranie, Lissen, ete.)

Ten ohms is a suitable value for

most valves.

1 anode resistance with holder. (Mul-

lard, R.I.-Varley, Dubhilier, etc.) I

you do not want to huy special

R.C. valves have an “HF.)”

.valve, 100,000 ohms. If you are

going to use a special R.C. valve the

value should be 250,000 to 500,000.

The exact value between these

figures is not important. b

1 grid-leak holder. (Lissen Combinator,

Dumetohm, ete.)

grid leak (half a megohm with the

100,000 resistance or two megohms

with the higher resistance).

i fixed condenser, ‘015 or 02 mifd.

(Dubilier, Igranie, Lissen, Watmel,

8 etc.)

: Terminal strip measuring 5 in. X 1}
in., with four terminals for L.T.—,
L.T.+, H.T.—, and H.T.4.

1 grid bias battery. (Unless you in-

tend to use a super-power valve in

the last stage, the maximum value

of this battery need not exceed 9

volts.)
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FHEORETICAL CIRCUIT.

Tm‘ quality of loud-speaker re-
production given by a erystal

set followed by a good ampli-
fier is unbeaten by any.other arrange-

The wiring is quite simple and straightforweard,

m

Tre WireLEss CONSTRUCTOR

£>

Looking through the columns

ment.
of the WireLEss CoxsTrRUCTOR for
last year the writer has found that no
description has been given of the type
of amplifier which he himself has
found particularly useful for a erystal

set. Accordingly, the present ampli-
fier has been built as a companion
instrument to “The Localong,” de-
scribed in the issue for Oectober, 1927.
It is extremely simple to build, many
experimenters will already have all of
the components available, and even if
they have to be bought specially, the
total cost of the instrument is ex-
tremely low for the pleasureit will give.

as this photograph shows.
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An Amplifier for your Crystal Set—continued

Every home should have a recciver
available at any time for first quality
reproduetion of  the local station.
Provided this stationts not more than
ten or fifteen miles away—and T am
sure the majority of the WirELESs
CoxsTrUcTOR readers live within that
distance of a station—the amplifier
deseribed, together with the * Loca-
fong,” will give really first-class re-
production.
made by a visitor who heard th:s com-
bination : * That is exactly the kind of
loud-speaking I have been waiting for,
but, of course, you have obviously a
very expensive set to give such re-
sults 1

Concerning Grid Bias

The amplifier itself consists, first of
all, of a transformerwhich is connected
direct to the crystal set, the secondary
feeding the first note-magnifying
valve. This valve is connected to
the next by reststance coupling, the
values of whicli are interchangeable
to suif the experimenter’s taste. As
only two valves are regnired; ‘the
H.T. consumption is not above that
which can reasc-ably be taken from

e

Indeed, the remark was |

the ordinary size of H.T. battery
while the drain on the accumulator
is extremely small. In fact, both

here. There. is a definite reason
for this, as the grid bias required for
a valve in the plate ecircuit of

-
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first cost and maintenance are very
low.” The circnit is shown in ‘the
preceding page.

Notice par’ncul'xrly that the 1.8. ter-
minal of the transformer isconnected
direct to low-tension negative and a
filament resistance is inserted in the
negative leg of the valve. In this
way a slight grid bias-—equal to the
voltage drop in the filament resistance
—is put on the first valve, no grid-
bias battery or tapping being provided

This bacel-of-pancl
view showos the wiv-
ing at ‘the output end
of the recciver.

' which a hlo‘h resistance is placed is

very small and in practice on]y the
most experienced ear can notlice any
difference if 1.8, is connected stiaight
to the negative filament terminal of
the valve holder.

An Unnecessary Complication

This i3 particularly the case when
a high resistance of 250,000 or

* 500,000 ohms is used in conjunction

with the miodern high-magnification
valves. The writer has been rather
amused by the instructions issted with
such valves. Hecre, for example, is an
instance. A certain well-krown and
excellent valve designed for resistance-
capacity coupling i3 sold with a leaf-

“let in which the grid bias required for

75 voltson the anodeis given as-75 volt;
for 100 volts, 1 volt; for 125 volts,
1:25 volt; and for 150 volts (which is
a voltage very rarely used by experi:
menters), 1-5 volt. In the accom-
panying diagzam a tapped grid-bias
battery is shown.

Now everyone knows that grid-
bias batteries are made in 1}-volt
tappings, and it is quite impossible
with the arrangement shown to get
any voltage less than one and a half,
which is that indicated for 150-volts
H.T. The only way to obtain a
fraction of a volt is by a potentio-
meter arrangement which, in the
writer’s experience, is entirely un-
necessary in such an amplifier.
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An Amplifier for your Crystal Set—continued

Another maker of another excellent
R.C. valve plainly states “ Nil ” as the
grid bias at all values of H.T., while

a third ignores the point altogether.
While these different valves have
slightly different characteristics, prae-
tical tests with all of them (2-, 4-,
and 6-volt) show that they work per-

fectly satisfactory and without any

noticcable distortion with the arrange-
ment shown, which gives a slight
negative bias in all cases.

The Valves To Use

The value of 100,000 ohms anode
resistance and half a megobm grid
leak shown in the diagram are the
values for the rcader who has the
ordinary high-frequency type of valve
and does not desire to purchase a spe-
cial resistance-capacity valve. If, how-
ever, this latter type of valve is used
(and the increased amplification ob-
tained is well worth while) the value
"of the anode resistance should be
250,000 to 500,000 obms, and the grid
leak two mcgohms The filament re-
sistance should be set first of all to
the full on position, and then pushed
back towards the off position as far as
possible without weakening or dis-
torting signals.

|

The first valve ‘can be a standard
-high-frequency valve if you have one,
‘or, better still, an R.C. valve.

Either

The spacing of thce commpounents on the

bascboard teil! be clear from the photo-

graph above.

of the vaive holders are facing towards
the low-frequency transformer.

b,
e

The lower photo-
graph shows the
valves and the
grid - bias bal-
tery mounted in
position.

Notc that the grid sockels:

2-,4-, or 6-volt valves can be used

but better results are given by the
6-volt type than by the 4, and better
with the 4-volt than with the 2-volt.
The sccond valve can be a’ power
valve of the same filament voltfme a3
the first.

The constructional work iz of the
simplest. There is plenty of room on
the bascboard, and’ the layout of
parts is clcarly shown in the photo-
graphs and diagrams.

Wiring up has been carried out
with Junit wire (self-soldering), which
is certainly very casy to use as the
wire carries its own solder and JOInt‘l'
are most casily made. Two flexible
leads are used terminating in wander
plugs.

Operating The Amplifier

To operate the set it is only neces-
sary to connect up the batteries, join.
the input terminals to the output
terminals on the crystal set, and the
loud speaker-to the terminals on the
right of the panel. The plugs are in-
serted in the grid-bias battery accord
ing to the.instructions.given by the
maker of the power valve, the positive
of this battery being joined to the flex
connected to L.T. negative. A 100-volt
or 120-volt H.T. battery should be
used. It is usually advantageous to

join the negative L.T. terminal to
carth when using the amplifier with
crystal sets:
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An Ampl_ifier

for your Crystal Set—continued

A special point in regard to all
amplifiers should be mentioned here.
There are two methods of connecting
the H.T. negative inside an amplifier.
One is to join a H.T. negative to L.T.
negative, and the other is to join it
to L.T. positive. There are advan-
tages and disdidvantages in each
scheme. The general rule in the
WieeLess CoNsTRUCTOR sets 13 to

the internal connections of H.T. nega- |
tive to L.T. positive are made is used |
with a receiver in which the H.T.
negative is connected to L.T. negative
and a common accumulator is used
for both sets, the ‘accumulator will
immediately be shorted. Before using
a separate amplifier with any valve
receiver make perfectly certain that
the H.T negative connection is the
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join H.T. negative to L.T. positive.

The advantage of this scheme is that
the voltage of the L.T. batteryis
added to that of the H.T., and in the
case of a 6-volt accunulator, one gets
an additional six voltsof H.T., which
is always useful.

It s most important to remember,
however, that if an amplifier in which

amplifier as it stands. If, however,

.negative you should make an altera-

same in both amplifier and set. If
the set-has H.T. connected to L.T.
positive, then it can be used with this

the H.T. negative is joined to the L.T.

tion tothe connections inthisamplifier.

The alteration is quite simple. At

present a small bridging wire goes
114 =

SHBBR

between H.T. negative and L.T. posi-
tive terminals and the wire is taken
from this bridge to the on-and-off
switch. To change these connections,’
remove the bridging wire from H.T.

.negative to L..T. positive, and take a’

lead from H.T. negative to L.T. nega-
tive. The on-and-off switch lead then
goes straight to the L.T. positive only,

Using the Same Batteries

1f it is desired to use this amplifiet
with an ordinary single-valve set it
is only necessary, after the examina-
tion just indicated has been made, to
connect the two input terminals of
the amplifier to the telephone ter-
minals of the single-valve sct. The
same accumulator and H.T. hattery
can be used for both sets. It is often
an advantage to try reversing the
leads going from the telephone ter-
minals of the valve set to the amplifier.
@@@@@@@@@@@@@@@@@@@%
THE ‘“RADIANO” g

SILENCER 2
RSB IVIBBDB BB HIBIBD

Str,—Possibly you will be inter
ested to know the results, not to say
benefit gained, by the * Radiano”
Silencer. (I must say I am a pure
novice in wireless.) ;

Results previous to fixing wave-
trap : Daventry, with very bad inter-
ference from Birmingham not quite
80 bad on two valves as three; whilst
Birmingham was transmitting I was
unable to get anyone else.

Results since fixing wave-trap,
and this is whilst Birmingham is
transmitting : Manchester, London,
Bournemouth, Stoke, Nottingham, and
several others, and {foreign stations
I do not know, and this with 2o inter-
ference from Birmingham whatever.

1 used an Ormond vernier con-
denser and a Tunewell 60 C.T. coil.
The coil holder I had to make up.

I live four miles from Birmingham,
in the open country, and reception from
Birmingham is very powerful, which
makes the wave-trap to be even more
to be congratulated for its efficiency,

I trust I have not bored you.

Thanking you very much for
Silencer. Wishing you and your book

.{W1ireLESS CONSTRUCTOR) every suc-

cess,
I am, sir,
Yours faithfully,
Birmingham, D. CruLow.
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§ Soiine inleresting cxperiences with “The Radiavo Three,)’ ‘ The Signal Box,” and other
i well-known

“The Radiano Three” Gets

Australia

Sir,—I have been experimenting
with wireless since the days of the
old Writtle concerts and have built a
large number of sets, but for power and
purity none of the three-valve class
have rivalled “The Radiano Three.”
I would point out that I have made
two small changes from the original
set, viz., the grid and reaction windings
are wound upon a six-pin former, also
the aerial condenser is removed from
the face of the panel to a position
several inches removed, connection
‘to the dial being made by a length
of ebonite rod.

I enclose a list of my “ catches ’ so
far, which T hope to increase soon,
having completed your high-frequency
unit of last month’s issue. The chief
compliment to the set is yet to be
told. On short waves the set behaves
remarkably well, as my list shows;
but recently, together with four

friends, I tuned in the new Sydney .

station, 2 F' C, direct.

This transmission we held until the |

close down at eight o’clock. The

strength was about R.8, though it

was prone to fading, while at some
times it was loud enough to be heard

at a distance of six feeL from a small

“ Brown” loud speaker (as 2L O
stopped their relay at 6.57 it is quite
evident that we were not upon onc of
his harmonics of the fundamental).

T think this is one of the greatest
tributes I can pay your set.

Wishing you would continue to
evolve more of these splendid sets,

I am, yours very truly,

J. R. F.
Middlesex.
List of Stations Received
London Rome
Daventry 5 X X Hamburg
Daventry, 5 G B Prague
Hilversum Berne
Radio Paris Bareclona
Motala Madrid
Langenberg Aberdeen
Bournemouth Breslan
Newcastle Helsingfors
Dublin Bratisland
Dundee (Station unknown)

gSesutntasuintusayuiuiatatuinintainieiaiaininiaieiniaiagasaiviuiadusadndnsvinin e

Petit Parisien Croydon

Leipzig Le Bourget
Sheffield Philip’s experimen-
Stuttgart tal, PCJJ,
Toulouse 2XAF,WGY,
Frankfurt 2XAD

Berlin New Sydney Sta-
Brussels tion, 2 F C

Also many amateurs from the
Continent and the British Isles.

Radiano Results

Sir,—It is with pleasure I
enclosc report of your ‘ Radiano
Three.”

The set is all you claim for it. -

Stations come in great from all
parts. I have not taken much special
point, but up to the present (after
10 days’ usc) I have logged 28 different
stations, all at good L.S. strength,

and numerous others on the "phones ;
at present we are listening to Leipzig
at good strength.
the Radiano _Silenc_el, as I could not
cut out the local station scven miles
away, but now all is O.K. I don’t

.know 2ZY is working except by

troubles.
cvery

tuning same; it mnever
Wishing the CONSTRUCTOR
sucecess. Yours sincerely,

H. W. WHEELDEN.
P.8.—My acrialis a 40-foot L-type,
20 ft. high, so you sce how I am
placed.

Lancashire.
115
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I had to build -

THE WireLESS CONSIRUCIOR
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Sydney Direct on “ Wireless
Constructor” Set

Sir,—I am pleased to write lo
you of my results I have had on the
short-wave receiver you published in
the August number of the WIRELESS
CoNSTRUCTOR, 1926.

Although I have not used compo-
nents you advised, I have got won-
derful results. T finished building it
one Saturday and tried it Sunday
morning. At 12.30 I picked up
W G Y on 38 metres on loud speaker.
I then added another valve, and at

times it was too loud (the weather was

good but 1 was troubled with fading).

Later, when the B.B.C. was relay-
ing Sydney, Australia, I put on my
short-wave set and put dial to
WG Y reading, and with a slight

touch of dial T heard a man announce

A loud spealies of urcon-
ventional appearance.
The magnets are hidden
in {he base and the open
mouth of the lion acts as
the frumpet.

We could

2 F C, Sydne;, Austw,lla
all hear in the room and I could

hardly believe my ears. I think it
was loud enough to relay. The de-
tector short-wave set cost me
£2 bs. 0d., and it has not got an
high- frequency choke. I wound a

coxl of about 700-800 turns, and

laid it on baseboard.

The valve I used was a ** Cosmos.”
T used loud speaker hecause my
’phones are broken.
My aerial is a twin 50 ft. and
45 {t. high. Yours truly,
W. C. THORNEYCROFT.
‘Staffordshire.
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Comments From Constructors—continued

““Signal Box '’ Results

Sir,—In your May issue you gave the
cireuit for the *“ Signal Box ” Receiver,
which you claimed to be the equal
of five valves, although only a three-
valve machine.

I built this as per instructions, with
the exception of one or two minor
alterations, and after being in con-
stant daily use from 6 to 11, have
every reason for tendering you my
best thanks for the circuit.

It is everything, if not more, you
claim it to be. I am only using 2-volt
valves (P.M., detector; S.P., 2nd;
and S.P. 3rd), using 60 volts on lst
valve and 100 volts on 2nd and 3rd
valves, and with this reasonable
‘voltage have an enormous volume and
have gathered in over a dozen
stations at loud speaker strength,
and no doubt could get more if I
had the patience to try.

I can thoroughly recommend the
set as the last word in simplicity of
handling, clear reception and stability.

The coils I use are also home-made,
standard wiring.

Again thanking you, Sir,

Yours faithfully,

G. NEwMAN.
Gloucestershire.
e ‘“Signal Box'' in
Switzerland
Sir,—I have constructed the

“ Signal Box ™’ designed by you and
described in the May issue of the
WireLess Conxstructor. I took
care to use the components recom-
mended in said article, as former
expericnce has taught me that this is

the safest course to satisfactory
results.
The * Signal Box” is certainly

everything you promised it would be.
Sensitivity and purity are first-class,
while the selectivity of the receiver

surpasses, my wildest hopes, as may

be judged by the fact that I am able-
now to receive London free from
Leipzig. None of my other sets,
including the “ Elstree Six,” can do
this. The handling of the set is
simplicity itself, and so was the
neutralising operation, even employ-
ing i-volt valves.

I am using the * Signal Box "’ for
the shorter waves only, as it brings
in all the stations worth listening to
on that wave-band. For the Daventry
range I am building the “ Long-Wave.

~LISTENERS LivING IN The
SAME NEIGHBOURHOOD
AT SIMSON REPORT THAT
ATMOSPHERICL WERE VERY
PREVALENT ON CHRISTMAS
EVE, — HEREWITH IS"
PROBABLY THE CAUSE .
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Special * described in the July issue

of your paper and which, being a

design of yours, is sure to be a success.
Yours faithfally,

Zurich. M. A. Zuest.
Radiane Again

S1R,—I am writing after some time
to let you know that the “ Radiano
Three i3 absolutely the goods.

I hm situated rather badly, and am
unable to put wp a good aerial; in
fact, with "screening it is all losses.
The earth system is worse still, about
6 yards of wire trailing to a gas-pipe.

However, with all these drawbacks
I can rely (conditions permitting) on
at least five stations on the L.S, i.e.
London, 5 G B, Langenberg, Daventry

| and Stuttgart at strength which can

be heard all over the house. On the
telephones I have received all the
B.B.C. stations and most of the Con-
tinentals which are rated at 4 kilo-
watts or more.

I have received W G Y on the short-
waves, but the set is not stable enongh.
to go in for serious work on the higher
frequencies.

I have made some alterations as
regards the components, i.e. Ferranti
AF.3 in the first stage, R.I. multi-
ratio in the second.

A fixed H.F. choke (McMichael),
which I find very stable on all
frequencies.

A Watmel variable leak, and I have
shunted the. H.T. supply with two
2-mfd. Mansbridge condensers.

The quality is excellent for trans-
former coupling.

Yours, ete.,
S.wW. C. RoussELL.

;***********%*****%1’
- OVERLOOKING JACKS :’;

>1¢ 53
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SO_\IE constructors look on jacks as
complicated components to be

avolded in a set. This is
probably brought about by ignorance
of their usefulness. If you study the
illustrations in the maker’s catalogue,
and compare the contacts with the
circuit diagram, before ordering, you
will have no difficulty in getting the
right sort.

As well as being more convenient
than two telephone terminals and an
on-and-off switch, they will also be
found cheaper, which is a definite
point in their favour.
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HEN congidering the subject -of

&'. &' amplification we have always
found it advisable to work
backwards, as it were, from the last
valve, for we know that good loud-

speaker reproduction demands that

signals of a certain average voltage
be applied to it. The precise voltage
of the average signal which it is
necessary to apply to the last valve
will, of course, depend on a number
of factors, such as the characteristics
of the power valve, the anode voltage
available, and the type of loud speaker.
A large loud speaker, say of the cone
type, “will naturally deal with more
power than a more moderately priced
instrument of the horn type.

The Output Question

We have therefore to provide a
power valve, sufficient current for
the anodc circujt, and dry cells for
the grid bias, so that our loud speaker
“can he worked at a satisfactory level
of strength. Thus, if the loud speaker
is of the small horn type and we are
limited to an anode supply of 120
volts, we can say at once that the
valve used in the output stage can be
of the ordinary powér type. Valves
of this class, such as the Cossor
Stentor 2, P.M.2, D.E.P.215, ectc.,
in the 2-volt range, or the D.E.5a,
Cossor Stentor 6, P.M.256, etc., in
the 6-volt range, will all work well
with an anode voltage of 120 and a
grid bias of from —9 to —15 volts;
according to the particular valve.

When, however, the loud speaker
is a high-class instrument capable of
handling a fair amount of power, it is
always necessary to employ higher
voltages and in many instances to

- stage, it should be noted, is to supply
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use large power valves.  Under
certain conditions it may even be
neeessary to employ power valves in
parallel in the power stage, but
before resorting to this it is necessary
to consider whether the extra output
will be worth while, or whether it
would not be more cconomical to use
a single valve of favourable anode
A C. resistance with augmented anode
voltage and grid bias.

The function of the last or power

speech-h'cquency currents to the loud
speaker, and to obtain maximum
cfficiency in this stage it is necessary
properly to proportion the load, with
reference to the A.C. resistance of the

valve. It is true that the load is a

An article of interest to the
practical amateur,

maximum power output from a valve
1g".obtained when the impedance of
the load is twice the A.C. resistarice
of the power valve.

It is therefore necessary to bear
this in mind when setting up the power
stage, for an increase in output may
be obtained by adapting the im-
pedances through the mediumn of an
output transformer.  Alternatively,
a simple choke-condenser filter circuit
may be preferred, but then it is
necessary to consider the advisability
of putting valves in parallel in the
last stage in order to obtain the
desired value of anode A.C. resistance.

When Large Power is Used

Fortunately, average loud speakers
have characteristies such that it is
not vitally necessary to employ an
output transformer or to use valves
in parallel—except when the anode
voltage which can be used s strictly
limited.

We can therefore leave it at this,

z

2 Sma
. 2ma
+00025aF

l HE +
. 2mFds.

HT -

loud speaker having capacity, in-
ductance, and resxstance, and that its
characteristics vary according to the’
frequency of the currents passed
through it, but we must consider its
characteristies at the lowest frequency
of importance in the signal.
Authorities are agreed that the
LR Al

that so far as the last stage is con-
cerned we. do not need to worry over
much about output transformers, or
the use of valves inparallel, for among
the power valves available can be
found specimens which are quite
capable of handling without over-
loading all the power required by
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the average loud speaker for domestic | of valve V, at a little over -negalive | twenty-fifth or 0'04 volt. But it has

purposes. ‘

We.are, of course, aware of the.man
who uses a “luxury” type of loud
speaker—we can -specify for him
three L.S.5a valves in the power stage
with an anode voltage of 300 and a
grid bias of 50 or 60 volts,and leave
him with the problem of how best
to adapt the output impedance of the
valves with that of his loud speaker.

Necessary Grid Volts

Having decided, that a normal™
type of loud speaker will give tolerably
satisfactory results with a single
power valve and a grid input of up
to 15 peak volts, we have to consider
the method to be adopted to raise
the level of the incoming signals to
this value. Obviously the power
stage will require a grid bias of at
least —15, and we can assume that
a detector and one low-frequency:
stage’ will be used before the power
stage.

First of all, let us suppose that beth
stages are resistance-condenser coupled
and we will further assume that both
valves V; and V, (Fig. 1), are of the
type expressly designed for resistance-
condenser amplifiers.

06 volt, but to provide a réasonable
factor ot safety, as resistanéé couplings
are used, it will -be advisable tq
provide — ‘15 volts, which is the
voltage given by a single dry cell:
But will the valve V; stand this
negative bias ¢ That is, has the valve
a sufficiently lengthy straight part of
working characteristic, or shall we
by using a grid bias of —15 be
causing rectification of the incoming
signals ?

Most valves of the type having a |

voltage factor of 40 will fortunately
stand this bias when, and only when,
an anode-battery voltage of at least
120 is used. But the factor of safety
is relatively small,. and. in most
instances it would be advisable to

decide. on a different type of valve for -
. use.in stage V,. 'One which is much

more suitable is of the class having a
voltage factor of about 20, and if this
18 resistance coupled to the power
stage with a coupling of suitable size,
we may cxpect an amplification of 15.

The voltage of the signal applied to
valve V, to produce 15 volts on V,
will therefore be exactly 1 volt, and
we can safely bias valve V, —1°5 or
even —3 volts for an anode-battery

Mag =75

o

- /-5 volts.,

r17.2.

= /5 vo/ts.

+Y.194.

Typical valves have a voltage
fuctor of 35-40, and with couplings
proportioned to give more or less
uniform amplification we may say -
that a voltage amplification on about
25 per stage will be obtained. We
may therefore work out the voltage
of the signal which has to be applied
to the grid of valve V, in order to
produce 15 volts” peak value on’ the
grid of the power-stage V,. Obviously
this will amount to fifteen twenty-
fifths of a volt, or 0-6 volt.

We must thercfore fix the grid bias

voltage of 120. This allows a |

satisfactory margin .of safety.

It is now necessary to consider the
detector stage. We decided originally
to employ a valve having a high

‘voltage factor in this stage, and- there

i1s nothing to prevent us so doing,
particularly when the -leaky-grid
method of detection is used.

As this stage may be expected to

provide a low-frequency amplification

of 25 times, it is clear that the

voltage -applied to the grid of valve

V,, to give one volt at' V;, will be one
118.

to be remembered. that modulated
high-frequency currents are applied
to the detector and that the depth of
modulation for normal broadcast
signals is about 20 per cent. We shall
therefore "have to apply a high-
frequency signal of 02 volt to the
detector.

We may therefore represent the
detector-amplifier of Fig.. I as in
Fig. 2, which gives details of the
Voltages and the . magnification at
each stage. Thus, speaking generally,
we-may say that to provide a signal
of 15 volts on the grid ‘of the power

- valve we must apply a signal of 02

volt to the detector when the amplifier

. 18 resistance coupled and has an R.C.

type of valve at V,, and a valve of the
H.F. class (of voltage factor about 20)
in position V,. The amplifier would
give more amplification, and therefore
would provide the required output
from a smaller input, when an R.C.
type valve is used at V,. but for the
reasons given it is not advisable to
use such & valve in this stage.

Many readers of this paper will
probably not have a very clear idea

" as to what a signal of 0-2 volt means.

We may therefore point out that it is
by no means unusual for a signal of
3 to 5 volts to be received across a
tuned circuit connected to a normal
outdoor acrial within about three miles
of a main broadecast station. By using
a really good coil and tuning condenser:

. this voltage may be considerably

increased, and even at distance of
15 to 20 miles no difficulty at all
should be experienced in providing a

1 signal of 0'2 volt-across the ends of

the aerial coil.

Adding H.F.

Such an amplifier. as we have been

- describing will therefore give sufficient
' power for the average loud speaker

up to distances of at least 20 miles,
and in many instances it will be
necessary to reduce the high-frequency

| voltage  applied to the detector by

detuning, or some other means, in
order to prevent overloading the
power stage.

If we wish to receive 02 volt at the
detector from a distant station, we
must obviously use some form of
amplification to strengthen the re-
ceived signal. It may be good policy
to apply reactiont to the aerial circuit
from the detector valve. This, ad-
mittedly, has the effect of magnifying
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weak signals enormously, but only
when the operator skilfully uses the
controls and when conditions as to
the components used, the steadiness
of all batteries used, etc., are very
favourable.

It is usually to be -preferred- to
connect a stage of high-frequency
amplification before the detector. A
good high-frequency stage will give
an amplification of 35 to 40 for the
broadcast band of 200 to 600 metres
without any trouble, and this may be
increased by a regenerative contribu-
tion to 100 or more without signs of
nstability or.distortion.

Arranging the Stages
Further, it follows that so far as the

high-frequency amplifying valve is’

concerned we do not have to bother
about its ability to handle the applied
grid voltages, for these are so small
that any valve at present on the
market will easily deal with them,
provided normal battery voltages are
used.-

We do have to consider another
point, however, and that is the ad-
visability of providing a negative bias
to the H.F. valve. In practice it has
been found almost essential to-give
this valve a small bias, usually of
—15 volts, so that here again we
must take carc that the valve used
will take this bias without the risk of
distorting the incoming signals.

Considerations of stability and the
amplification obtainable are likely to
make us decide, in many instances,
_to cmploy a valve having a mode-
rate A.C. resistance with a voltage
factor of about 20. The point we wish
to emphasise is this, that a valve of the
R.C. type will handle the signal, pro-
vided it has a suitable anode voltage ;
ihis must be of the order of 100 to
120.

We can unreservedly recommend
the receiver of Fig. 3. Here one stage
of high-frequency amplification 1is
used, and this is followed by a valve
detector V, working as an anode-bend
rectifier with a resistance coupling to
valve V,. This valve is transformer-
coupled to the power stage. Quality
can be made quite good by suitably
proportioning the components, and
we will assume this has becn done,
and will now examine the circuit as
we did that of Fig. 1.

We require 15 volts for the grid of
the last valve, and good quality de-
mands that the low notes and high

notes shall be present in sufficient
proportions. Thus, if valve V; is of
about 20,000 ohms and the trans-
former has a primary inductance of
50 to 80 henries, such as the Ferranti
A.F.3, or the Marconi Ideal 2:7 to 1,
the low notes are sufficiently well
amplified for the majority of pur-
Pposes.

As a rule, a valve having an A.C.
resistance of. 20,000 ohms will have a
voltage -factor of 20, if of the 6-volt
class, and about 10 if of the 2-volt
class. Taking as an example the
Ferranti A.F.3, the stage will there-

fore amplify 70 times for the 6-volt

valve and 35. times for the 2-volt

valve. With the 27 to 1 transformer .

the amplification obtained is 54 and
27 respectively.

We can therefore say that the input
to the valve V,; will have to be 15/70

- or 0-21 volt when the valve is of the
- 6-volt type, or 15/35 (0-43) volt when

the valve is-of the 2-volt class. .Ob-

{ viously the 20,000-chms valve chosen

an anode rectifier its A.C. resistance
is more nearly 300,000 to 400,000
ohms ; this will depend, of course, on
the precise value of the negative grid

bias and anode voltages used, but it is

always very much more than the
value of A.C. resistance when the
valve is used as an amplifier.

In order to preserve the high notes

* it 18, necessary to keep down the effec-

tive resistance in the anode circuit.
This is particularly true in the case of
a valve rectifier, because not only
have we the shunting capacities duc
to the wiring, valve, and components,
but for efficient rectification we have
to provide a by-pass condenser which-
usually must have, as-a minimum, a
value of ~0001 mfd. ‘Tt is therefore
necessary to use such a value of anode
resistance that good quality is.ob-
tained, and unfortunately the value
of resistance is usually rather low, s0
that the voltage amplification is also
low.

By using a -coupling resistance of
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for V; will take a grid bias of 1'5 volts
for an anode voltage of 90-120, so that
here we need not concern ourselves as
to the ability of the valve to handle
the signal.

Now, as we are using the ‘detector
valve as an anode rectifier, the A.C.
resistance of the valve under working
conditions will exceed very consider-
ably- the figure given by the ‘makers.

Final Considerations

Thus the makers may say that an
R.C. valve having a voltage factor of
40 has an A.C. resistance of 80,000
ohms, but when this valve is used as
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250,000 ohms and a by-pass condenser
of ‘001 mfd., which 1s a satisfactory
combination from the point of view of
good quality, we find that when the
amplifying valve has a voltage factor
of 40, the step up for the stage is
about 15. It is therefore necessary to
apply to the detector a signal having
a voltage of about 0-07 when 6-volt
valves are used, and 0-14 with 2-volt
valves. If now we reckon that the
H.F. stage amplifies 100 times, which
is quite reasonable, we see that the
receiver will give loud-speaker results
from many distant stations, particu-
larly when 6-volt valves are used.
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MANY amateurs have noted the
coincidence between the poor
long-distance reception con-
ditions during October and the arrival
of the autumnal equinox.

The connection cannot be given any
definite scientific explanation by the
writer—that must be left to a
meteorological expert—and, perhaps,
from the scientific point of view thcre
s no definite explanation. But the
coincidence cannot be denied—that
with the start of the autumnal
equinox, the conditions for distant
reception became poor.

The writer, usipg a six-valve
neutrodyne receiver of marked sensi-
tivity and selectivity, has had, in
common with other amateurs, ample
opportunities during the month of
October of demonstrating the bad
conditions prevailing for DX recep-
tion.

Wave-length Crowding

i Quite apart from the adverse
axﬁects of weather conditions, the
weak spots in the Geneva wave-
length scheme have become glaringly
apparent—and, by the way, without
reference to the discourteous Spanish
stations, which have not made the
necessary alterations.

¢ One of the best of foreign stations,
Langenberg, although still a dominant
Vioice in the cther, is obviously being
“ worried ”’ by smaller power stations
working too close to his wave-length.
A powerful set is, perhaps, a critical
instrument for such a test, but even
with a four-valve neutrodyne set,
there is ample evidence that. the
Vangenberg wave-length is being

**:‘:**%‘é********r‘x’«*%*****%**%**%*%***%%**%*%E

THE AUTUMN EQUINOX ::
AND WIRELESS i

3 By a Correspondent.
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dangerously pressed, both from above
and below, by more unimportant
stations whose absence would not be
unduly lamented.

Bournemouth is another station
which is finding it difficult to obtain
adequate ““ room to move in,” while
Vienna and Rome (two stations I once
received with case) are murdered by a
number of parasites too close in
wave-length and thus badly addicted
to the heterodyne vice.

Hilversum, Paris, and the other few
European long-wave stations do not
seem greatly troubled, although bursts
of Morse interference are not infre-
quent—but on the 200-300 metre
band things seem considerably worse
than this time last year—not only
because of crowded wave-lengths, but

 because of adverse atmospheric con-

ditions.

The exact influence exercised by
weather conditions on wireless work
is by no means clearly known, and
although a'good deal of data has been
collected—especially with regard to
the effect of the atmosphere on the
way wireless waves travel—there is
still a good deal of mystery about the
whole business.

It is known that storm centres will
create atmospherics which will inter-
fere with reception at very. great
distances—and in a recent paper
read before the Royal Meteorological
Society it was shown that reception in
many parts of Europe was spoilt by a
storm having its origin in the Dol-
drums—more than two thousand niiles
away. ‘ ‘

Amateurs . have probably- noticed
that atmospherical interference is

‘December, 1927

| often more pronounced on 5 X X's

wave-length than 2 L O’s.

This is because atmospherics con-
sist of heavily damped wave tracks,
and these cause the aerial to oscillate
at the particular frequency to which
it' is tuned. The higher the wave-
Jength the more emphatic the inter-
ference by atmospherics.

A correspondent to ““ The Times ”
pointed out a few weeks ago that:
*“ 8peaking -generally, atmospheric
interference in disturbed weather is
in the majority of cases worse upon
high wave-lengths than upon medium
or low. There are, however, times
when it is more noticeable upon the
low waves than upon the high. In
these curious circumstances the inter-
ference may he caused by discharges
of a particular kind with frequencies
much higher than those of normal
atmospherics.

Radio and the Barometer

“Most of those who indulge in
long-distance reception expect good
results when the barometer is rising
or is high and steady, but are far
from optimistic when it is falling.
When the glass is rising at a moderate

Tate conditions are often at their

best ; a very rapid rise, however,
frequently betokens the coming of
atmospherics, and the writer has

| noticed that such a rise may be

accompanied by fading of a very
marked kind. His own records kept
over a number of years seem to show

. that some of the greatest rangesare

achicved when the barometer reading
is low but steady, and when the
weather 18 thoroughly bad. In these
conditions the refracting effect of the
Heaviside layer is sometimes very
pronounced, with the result that
stations may be heard at almost
incredible distances. It would appear
that so far as wireless reception is
concerned steadiness is. the most
desirable state of the barometer.
Rapid fluctuations nearly always
(Continued on page 162).
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A Notable Birthday

THE fifth birthday of the B.B.C,,
celebrated during the third

weck of November, is the

first event of the kind in the history
of the Corporation. With the passing
of 1927 the Corporation will celebrate
its first actual birthday on January
1st, 1928. The balance of critical judg-
thent on the testing period of the
Corporation should certainly be in its
favour. The prognostications of those
who saw the dead hand of State
control have not been fulfilled. From
the standpoint of the average listener
the only apparent change is the
‘improvement of programmes, and
this is probably due to plans and
activity in the preceding year. Thus,
to all intents and purposes, British
Broadeasting has gone on undisturbed
by the nominal change from a
company to a corporation. Definite
gains are as follows : less Post Office
interference, running commentaries,
‘better news, more controversy and
thereforc more interest in the talks,
and a general addition of varied
interest to the programmes generally.

Looking Ahead

More controversy and acuter de-
_bates -should be developed on the
talks side. A new agrcement should
"be made with the Press, so that the
news bulletings may be freshened
and brightened, and put out at less
prolonged intervals. There should
be a return to * stunt ”’ programmes
now and then. These have great
value.
supposed to be due to a desire to
lift the general average of pro-
grammes so that outstanding occa-
sions would not be mnecessary. - This
is wrong psychologically, and it is
to be hoped that Savoy Hill realises
the mistake by now. Of course,
the experiments both in technical
distribution and in programme-
making under the regional plan
must be evolved continuously and
patiently.

'HAPPENINGS
AT SAVOY HILL

THe WiReLess CONSTRUCTOR
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New Regional Transmitter
Work on the first regional station—
that for London—has made exceilent
progress. The B.B.C. should be
ready to transmit from the new
2 LO by about the beginning of
July, but there will not be regular
programmes under service conditions
until the August anniversary of the
opening of 5 G B. It is a good plan
to place some kind of big pivotal
event in August each year. For one

station, leaving Scotland and Northern
Ireland for a third and subsequent
instalment. It is just possible,
however, that they may be able to
start all four together. There is much
to be said for the latter course
because once we are committed to
the new system of distribution, the
sooner we have it all round, the
better. A half-measure will be most
difficult for the trade to handle.

Anyway, for the present, what wo

Their decline in 1927 was [

The aerial of the Brisbune broadeasting station, 4 Q G, is situated on the roof of th:
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highest building in the city.

thing, there is a better chance to get
going before the new season is under
way. For another thing, listeners
are much more tolerant in August
than in any other month. I presume
that after a month or two of the
London twin station, the B.B.C.
will put in hand simultaneously the
West-country station and the Pennines
12t

have to look forward to is the in-
auguration of the London contrast
programmes some time about the
middle of 1928. This will represent
the first real sample of alternative
programmes. The 5 G-B experiment
has had so many irregularities and
exceptions on the programme side
that it could bardly be considered
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typical of probable results when two
high-power medium-wave transmit-
ters were working over the same
area.  With the London regional
station in operation many new prob-
lems will be presented. The lot of
the reacher-out in the Central London
area will not be enviable for'a while,
at least.

The Menace to Daventry

-Although no official statement one
way or .the other has, so far, been
made about’' the future of 5 X X,
it is understood in well-informed
wireless circles that the now famous
long-wave high-power British station
18 in peril of extinction ; or, at least,
of relegation to an obscure background
under the regional scheme. Ap-
parently long-wave Davéntry hardly
figures in the new scheiiie of things,
and therc is a suggestion that, if
retained, it should take only certain
dull, specialised talks. If the B.B.C.
decide lightly to abandon 5 X X,
they will ‘encounter a storm ‘of
protest from all over Britain, as
well as a host of sorrowful complaints
from the Continent. The truth is
that Daventry 1s regarded = with
something akin to affection by
millions. It has transformed the
lives of thousands of lonely villagers ;
it has brought countless thrills to
Britishers abroad. Internationally,
it has established clear-cut pre-
cminence.  Daventry went on just
the same, paying no heed to the
challenges of Hilversum, Langenberg,
or any other of the Continental
giants of the broadcast wave-band.
Unless there are very strong reasons
for de-throning Daventry—unless,
indeed, the service generally will
suffer by its retention—the B.B.C.

will make a serious mistake' if they : ;
' * 1 cacy of a’certain amount of political

weaken or withdraw it.

The Washington Conference
The World Wireless Conference ‘at

‘Washington has come and gone, and

Captain Eckersley has returned full
of enthusiasm for the results. Ap-
parently ‘his unofficial status. at
Washington was soon overcome by his
irresistible geniality." Thenceforward
there was mo one else exercising a
greater say in the morc important
deliberations. ~ Long reports have
been - issued, and much capital is
being made of the new agreements
and understandings. The delegates
at Washington approved the * Plan
de Genéve,” ' with certain minor
reservations. So far so good. Tt now
remains for the Governments to take
prompt action. If the experience
of the League of Nations is any
criterion, -there will be no prompt
action. Indeed, there need be no
anticipation of all the Governments
acting within two years. Meanwhile,
we must go on trying to run things
on the ° gentleman’s agreement ”
plan, and .the first practical step
is to prevail upon the French to leave
the 491-metre channel clear of Morse.
Other nations have already agreed
to this, but certain French ship and
shore stations have gone on pumping
Morse on this frequency, thereby
completely spoiling 5 G B transmission
for the whole of the South Coast.
This is really a most serious snag,
and the B.B.C. should take a firmer
line about it.

Wireless at Westminster
The reopening of Parliament has
uncovered a new interest in broad-
casting on the part of a few more

. interest.

members. Lord Birkenhead’s advo-

controversy in ‘the broadcasting pro-
grammes has stirred up unparalieled
The executives of all three
parties have been searching “for th:e
elusive formula to embody a challeng-
ing policy. So far nothing has
emerged except rumbles of distant
trouble. It 1§ believed, however,
that the 1928 Budget speech, together
with the ‘speech in reply from the
Labour opposition, will be broadcast
from the House of Commons:
Concerning Criticism
Some of my observations on this
page seem to-have created a turmoil
at Savoy Hill. Great efforts have
been made to discover my identity—
I neither know nor care whether these

-efforts have succeeded—but, anyway,

I have mot so far encountered any
sudden misfortune! Seriously, how-
ever, perhaps I should say that I am
actuated by only the friendliest
motives in my discussion of the
affairs of the B.B.C. I lose no oppor-
tunity- of complimenting the B.B.C.
when, in my opinion, it does well. I
share with other wireless enthusiasts
a natural pride in the pre-eminence of
our Broadcasting service, hut I am
not one of those who see nothing
wrong with Savey Hill and, when I
criticise, it is solely with the view to
helping -forward the.cause of broad-
casting, which is a great deal more
important than either the present

_organisation of the B.B.C. or any of

the people concerned in it. About
twice ayear, Savoy Hill seems to
yield to the temptation to become
annoyed because of certain criticisms
in the Press. Nothing is more likely
to stimulate malicious eriticisms than
this kind of irrational annoyance.

The Duli Enitter.
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Your loud speaker, fresh voiced,
natural, clear-toned, powerful—
right from the beginning to the
end of every programme, no
matter how long. This is evi-
dent to you so soon as you put
the LISSEN New Process Battery
into use. ]

But the formula and manner of
making the battery which render this-
improved loud speaker reproduction
possible are the closely guarded
secret which some other battery
makers would willingly sacrifice
thousands of pounds to learn.

. You pay shillings only for a battery
so fine because LISSEN have pursued
a policy in price and distribution
never - before attempted by any
battery maker.

Obtainable at 10,000 dealers through-
out the country.

Ask for it in a way that shows you
will take no other, say * LISSEN
New Process Battery.”

—A DYNAMO WITHIN YOUR SET.

60 volts (reads 66) 7/11
100 volts (reads 108) 12/1 1
9 volts (grid bias ) 1/6 ‘

LISSEN LIMITED, 26-30 Friars Lane, Richmond, Surrey.
Managing Director: Thos. N. ‘Cole.
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E your Gramophene old or new, elec-
tricity can improve it. The IBrown
Electrical Pick-up, when fitted in place

of the ordinary sound box and connected to
an amplifier and loud speaker, will give you
four much-sought gramophone improve-
ments. It will give purer, more mellow,
more life-like tone. It will give far greater,
more majestic volume. It will give that
much-needed effective control of volume.
It will almost completely eliminate the bug-
bear of needle scratch. In short, the JBtOWIt
Electrical Pick-up brings gramophone per-
formance streets nearer the ideal. Ask your
Dealer to prove this to you by

showing you how the Pick-up can £ 4

improve your gramophone. Price

Adwt. 8, G. Brown. Ltd., Western
Ava., Novth Acton, Lordon, W.3,

ELECTRICAL PICK-UP

9694 @
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i AMPLIFIER CIRCUITS 1
3: Four typical L.F. Amplifier Circuits with practical noles and values. ?"

By SIMPSON MANN

$igastis
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MANY experimenters desire to as-
semble a two-valve amplifier

from existing apparatus but
are unable to choose between the
various arrangements available. In
this article four two-valve amplifier
circuits are given with practical notes
and values, so that the reader may
choose one to suit his ewn purposes.
There are, of course, others, but these
are typical. '

crystal set, a high-ratio transformer
should be chosen for the first stage.

- For the second stage, a medium ratio

should be chosen. Care should be

-taken in choosing the output trans-

former from among the various makes
available, as some of the cheaper
patterns have quite a-high-resistance
primary winding.

Some makers sell transformers with
‘only one ratio. The impedance of

Xi96
() HT#/
HF+2
Ourpur

A TRANSFORMER
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Fig. 1 shows a two-valve trans-
former-coupled amplifier with an out-
put transformer so that when a super-
power valve is being used in the
second stage (which is always advis-

able if high quality reproduction is |

desired) the loud speaker windings
are isolated from the direct current
supply, and the last valve can have
its H.T. current delivered through a
low-resistance winding. '

Output Transformers

It is not always realised that with
the modern super-power valve having

an internal resistance of, say, two or

three thousand ohms, the direct-
current resistance of a loud-speaker

winding may be as high as that of the |.

valve itself, and thus a good deal of
voltage drop will occur in these wind-
ings, restricting the voltage available
to the valve. The use of a suitably
designed output transiormer or out-
put choke will make the available
voltage on the last valve higher than
would be the case if it were fed
through the loud-speaker windings.
Low-frequency transformers can
be obtained in different ratios. If this
amplifier is intended to follow a

A tico-stage transformer-coupled amplifier with an output transformer.

such a primary winding is suitable
for the average detector valve in use
to-day. Such transformers will work
quite well with crystal sets, but gener-
ally they work better with the perikon
or two-crystal combination than with

of this kind, reversing the primary
connections of the second transformer
will often effect a.cure. A quarter-
megohm grid leak across the secondary
winding of the second transformer
improves the quality in some cases
with only a slight reduction of signal
strength.

Resistance Coupling

.. -Fig. 2 shows a two-valve amplifier
in which resistance coupling is pro-
vided to join the detector valve to the
first audio-frequency valve, and a
transformer for the second coupling.
In the output a filter choke and con-
densers are used in place of an output
transformer. Output filter chokes are
sold by a number of malkers. Con-
densers C, and C; should be of good
quality Mansbridge type, and should
not have a smaller value than one
mfd. eath. The loud speaker is con-
nected to the two terminals on the
right of C, and C,.

Such an amplifier is not recom-
mended to follow a crystal set, and
should be used with a valve receiver
to get the best results. The terminal
A should be connected to the plate
of the detector valve, and terminal B

‘to the H.T. supply for the detector.
If the detector is using Reinartz re-

8
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the “ galena and’ cat-whisker » type.
In all cases where the amplifier is
designed to work with a crystal set
the negative terminal of the accumu-
lator should be connected to earth.

If howling occurs in an amplifier

|

A systemr of amplification which has atlained great popularity.r

action no shunting condenset is
required, but if magnetic reaction of
the swinging coil types is used, and
there is no shunting condenser across
the output terminals of the detector

" set, a "0001 mfd. sheuld be connected
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Amplifier Circults—continued

between A and L.T. negative. The
value of the. coupling condenser C;
can he ‘005 to ‘02 mfd.

The output filter arrangement is
interchangeable with the output trans-
former arrangement of Fig. I.
circuit can have
output. The resistance between
A and B, the condenser C; and the
grid leak associated with it, can

be replaced by one of the now popular -

resistance-capacity units -if destred.
If, however, such an amplifier is
following a detector with reaction,
the value of the resistance and grid
leak is better chosen in the neigh-
bourhood of 100,000 ohms for the
anode resistance and half to one
megohm for the grid leak. If the
detector is used without reaction,
and is one of the high-magnification
type, then the resistance can be

250,000 or 300,000 ohms, and even

500,000 ohms, the grid leak value
being about four times the value of
the anode resistance.

H.T. to L.T. Connections

In all circuits the connection of
H.T. negative to L.T. is shown as a
flexible wire with an arrow. If the am-
plifier in Fig. 1 is used with a erystal
set the H.T. negative can be con-
nected to either L.T. negative or L.T.
positive as desired. If, however, any
of the amplifiers in Figs. 1, 2, 3 and 4
is used with a valve detector, then
‘the H.T. connection must he the same

Either
either form of |

valve. In this eircuit special arrange-
ments are shown to prevent radio-
frequency getting through to the
audio-frequency side. For example,
a radio-frequency choke is shown
following A, and additional resist-
ances R, and R, in series with the
grids of the valves. The condenser
C, should have a value not exceed-

and the grid leak R,, should be chosen
as mentioned for the previous circuit.
The value of the condenser C; in
all resistance amplifiers can quite
well be -0 mfd.

In practice it is generally found

- better not to wuse special resistance-

capacity valves for the first valve in
the amplifier if reaction is being used,

X199
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Tiwo choke-coupled stages of L.F. amplification with output filter choice.

ing ‘0001 mfd., and the radio-fre-
quency choke can be of any of the
standard types. If, of course, the
condenser C, and radio-frequency
choke is included in the detector unit
then it will not be needed here.

The values Ry and R; can bhe a
quarter of a megohm each, and grid
leaks will suit excellently for this
purpose. They do not offer any

X198

W here_cxtreme pl.n’ify_is required resi®tance-capacity coupling is often employed.

-as that made in the detector unit it is
following. That is, if the detector
unit has H.T. negative connected to
L.T. negative, then the same arrange-

.ment must be made in the amplifier.

Fig. 3 shows a resistance amplifier
of two stages made to follow a detector

opposition to the passage of the audio-
frequency potentials, but are very
helpful in preventing radio-frequency
current getting through to the audio-
frequency side and being awplified
there. The values of R, and Ry can
be chosen as usual. Resistance R,
126

and one of the H.F. type is very
suitable here. R4can have a value of,
say, 100,000 ohms, and R, half a
megohm, The condenser C; shown
dotted should have a value not
exceeding about -0005 mifd., and will

-often be found- helpful if, in spite of

all precautions taken, radio-frequency

-still gets through into the audio-

frequency side. The radio-frequency
‘““stoppers” can be omitted if found
unnecessary.

Choke Coupled Amplifiers

Fig. 4 shows a circuit with trans-
former coupling for the input, choke
coupling between the two amplifier
valves and choke output. The re-
marks regarding the choice of the
input transformer apply here as in the
case of Fig. 1. Either transformer or
choke output can be used in all of
thesecircuits. Condenser C,ishelpful
in improving the tone of some makes
of loud speaker, and the value is best
found experimentally.

The value of the grid leak R, can
well be one megohm and the con-
denser C; about "01 mfd. Different
chokes are used for Z; and Z, Z,
is an output choke, and should have
a value of about 30 to 50 henries-with
modern types of loud speaker. It must
be a comparatively low D.C. resist-
ance. Z;, however, should have a
much higher inductance value.
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-an external loudspeaker.

the perfect Cone Unit
in the acoustically perfect

cabinet—

The performance of this Brandes Cone type
loudspeaker is as near perfection as possible,
and unequalled by instruments at double
the price. It removes the last objection to
There is no horn,
and the cone itself is effectively concealed in
a handsome cabinet which is finely finished
in either oak or mahogany. The tones are
luxuriant and natural. Very low tones—the
kind that were once muffled and lost—
respond with accuracy and clarity. High
soprano notes, once thin and metallic, are
beautifully rounded and mellow. This
faithful reproduction is due not only to the
large vibrating area of the cone itself, but
also to the driving unit of special Brandes
design. This unit is of the balanced
armature type which, whilst giving great
volume, is extremely sensitive, and reacts to
the faintest impulse. A special magnetic
circuit is incorporated in the unit, increasing
sensitivity. Very large magnets are em-
ployed. and the pole pieces are laminated.

The ELLIPTICON

(Registered Trade Mark)

£4 :15:0
A Junior Model, the Table Cone, is also supplied
£1:19:6

BRANDES
HEADPHONES

the

world’s greatest

Post the coupon (below) for free
information concerning the full
Brandes range at the. NEW prices.

.-

Brasdes Liviled

OTHER FINE
7 BRANDES PRODUCTS

Brandola Loudspeaker 57/6
Table-Talker 30/-

Table Cone 50 B 39/6
L.F. Transformer 15/- & 15/6
Variable Condenser 15/- & 15/6
Accumulator R.B.10 5/6
Accumulator R.B.zo 9/.

Tre WireLEss CONSTRUCTOR

| !
headphones value 13 6

2 & 3 Norfolk Strect, Strazd, W.C.2

| The

i

[ [t
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ELLIPTICON

/),

/)

The BRANDESET IIIA
the set the public chose

This is ““the set the public chose.”” Proved by
private tests to be the ideal loudspeaker receiver,
it is guaranteed to give excellent loudspeaker
reception anywhere in the British Isles. A com-
petent set, tractable and ingeniously contrived,
simple to operate and beautifuily finished.

£6 :15: 0

(excinding Royal'y and Accessories)

i Bran'des Brandes Lid.,

AUTHORISED
I RADIO DEALER
Wbl o frated catalogue.
NANE. covvveerapocnsaass

AdAress.. cocnicscvacnvens

2/3, Norfolk St., Strand, W.C.2

Please send me your free illus-

{Brmdes products are enly oblainable where yrou see this sign.
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HIGH TENSION BATTERY
ELIMINATORS

The convenience of obtaining HIGH TENSION
SUPPLY STRAIGHT OFF THE MAINS,
where electric light is available, has created
a wide demand for “High Tension Battery
Eliminators.

The Efesca Jumior (illustrated), for direct cur-
rent, incorporates a feature not usually found
in low-priced instruments in the provision of
Grid Bias, which not only clarifies reception,
but suppresses the commutator noises from the
generating station usually experienced. It is
guaranteed to give satisfactory results when
used with sets- employing up to 35/_
P

rice

MODEL N¢

Dimensions, 12 by 7 by 4} in.
Direct Current, suitable for up
to five valves.
Contained in polished oak case,
with three positive tappings—
one variable 40 to 75 voits, for

- H.F. and detector valves, and
two fixed at go and 120 volts, for L.F. and power valves,-incor-

orating negative grid bias tappings j .
B 5w 6 and 8 Voits > Price £4 10s.

three valves.

Jrv8ccacsomunsnanss Ssumsssas ersecasseevsratsinaasssenanrn
H

. EFESCA { EFESCA

g ALL WAVE : VARIFORM L.F.

3 REGENERATIVE : TRANSFORMER

- AERIAL i WITH FOUR @9
H TUNER @ INTERCHANGEABLE ~3
: 25 ,_ I PRIMARY

e EACH : BOBBINS-

.

Write for complete Catalogue of Efesca Components,
FALK, STADELMANN & GO., L.TD.,

Efesca Electrical Works,
83/83, Farringdon Road, London, E.C.f{.

And at
Glasgow, Manchester, Birmingham, Dublin, Newcastle, Cardi/f,

/

V e\
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Patent No,
277876.

Supplied in
the following
types :

Split  Primary
Transformer.

Split Secondary
Transformers.

Reinartz
Transformer.

Split Secondary
Tapped
Primary.

Aerial Cotl.

Binocular Coils are the latest Lewcos development
in six-pin Coils. They are interchangeable with
the popular types and can be used in a standard
Lewcos Screen, although for use in multi-stage
receivers they are sufficiently fieldless without
screening. All dealers can obtain them for you.
Full particulars and prices gladly sent on request.

THE LONDON ELECTRIC WIRE CO. & SMITHS, LTD,
Playhouse Yard, Golden Lane, London, E.C.L

)
Coils

apsON
ALTSN
NDBC%

Binocular
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HRISTMAS
\_  proaching, aiid though that
festival is still some weeks
distant™ I -daresay a number of my
readers have already been discussing
what they shall give So-and-so for
Christmas. Something in the radio
liné is sure to be acceptable if he i3
a keen constructor, and of all com-
ponents or accessories the valve is
usually most gratefully received.

The Cossor screened valve and the new

Cossor A.C. valee. This latier has two
terminals on the fop for. connection to
the ‘niains supply unit.

H.T. batteries form useful gifts,
but I think the average valve-set
‘constructor would prefer one or two

valves as lis quota from Father

Christmas’s sack.

Careful Choice Required

But " before you decide upon the

actual type of valve or valves you
will give your friend or relation, you
should get a good idea of the set he 18
usmg, or the new one he is com-
mencing to build. The reason for this
will be obvious after a little considera-
tion, for any valve will not do for
any set. If the best is to be obtained
from a receiver. the valves mnst he

THE WireLess. CONSTRUGTOR

i8 once more .ap- .

to the first L.F,,
transformer-coupled. to.the last valve-

. Four,

WITHIN THE
VACUUM

suited to the positions they are to
occupy, and so your: friend will not
be pleased if you give him an R.C.
valve and he is using a Det. and L.F.
receiver employing transformer coup-
ling. Similarly, a' super-power valve
would be useless—or nearly so—to
the man making an H.F. and Det.
receiver.

So whatever you do, get some idea
of his taste in receivers, if possible of
the circuit he is using or is about to
use, and choose the present accord-
ingly. Incidentally, do not forget
the L.T. voltage part of the question;
he won’t like a 6-volt valve if he
is using 2-volters, and similarly,
though it could be used, a 2-volt
valve will not please him to the fullest
extent if he favours a 6-volt L.T.
supply—or he may be using mains,
and 'in that case the indirectly heated
cathode type of A.C. valve will be
required.

So it will, therefore, be seen that
with a little care yon may he quite
sure that your present will be exactly
what is required.

Sofarsogood. The next, and most
difficult, point to decide is the actual
choice of the valve ‘or valves. This
is not so easy, for so many new ones

.are constantly coming out that the

task is becoming more difficult- ecach
month.

In order to get a fair idea of what
is likely to “ go down ” best, let us
take a few concrete examples. In
the first place, suppose we consider
the man who is building a four-valve
set, having one H.F. (neutralised)
‘stage and a detector resistance-coupled
this latter being

—such a set as the “ New Family

Harris.
129

The new Cosinos

”’ recently described by Mr. Perey.

Why not give valves this Christmas ?—How to choose.suitable
{ypes—New valve “ releases.”

By KEITH D. ROGERS.

Now, although an R.C. valve

"would work in the H.F. position, it

would not give very good results, and -
here we requiré something of the
order of the P M:5 X, Cossor 610 HF,
Ediswan E85 H.F., etc. - The new
screened-grid valves just brought”
out would not be suitable, of course,’
and we must confine ourselves to
three-electrode valves, either 2-, 4-, or
6-volt types, having impedarices from
13,000-30,000 ohms with amplifica-
tion factors of 15-25 or so.

Det. and LF. Stages

The detector valve, being resistance-
coupled, could be an R.C. valve, but
in that case I am inclined to believe
the reactioin control might leave a
little to be desired, and personally I
prefer the H.F. type again—that is
the same class of valve as is used in
the H.F. stage. This would give
better reproduction of the high notes
probably, and would obviate over-

AC/R (red spot)
A.C. mains valve.
It employs the
well-known
short-path  con-
struction and «
special adaptor is
supplied to enabja
it to br used in
any eirenit.

ale
o8

loading of the next valve should
strong signals be dealt with.

The L.F. valve will have to be a

. compromise, I am afraid. For best

(Continued on page 172.)
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Helping The Home-Constructor %

A simple system for assisting set builders.

fe

R’EADERS of the WircLEss Cox-

sTRUCTOR will be interested to

learn that it has been decided

to incorporate a small dimensional

scale with all diagrams to which such

& scale can be usefully applied, such
as panel and baseboard * layouts.”

The scale will, in all cases, corre-’
spond to the scale actually used by
the draughtsman in making his
drawing, and can be applied by the
constructor to ascertain any dimen-
sion or dimensions which may not be
indicated clearly on the diagram.

The scale will, in most cases, be
only 3in. long, -but where possible
1in. and {in. dimensions wi]l be
shown.

The easiest way to employ the scale
is, of course, to use a pair of * divi-
ders  for the smaller measurements.

If necessary, however, the scale
may be cut out and mounted with
paste on a piece of stiff cardboard, but
if for any reason the mutilation of the
paper is not desired, the scale can be
traced by placing a piece of tracing or

. 1 )
- e O O S G e e B P S Y e L iR

transparent paper over it and carc-
fully tracing the dimensions. -An
alternative method is that shown in
the illustration.

Take a strip of ““ Bristol”” board,
or thick white paper—12in. long by
1in. wide will be ample for the pur-
pose—and place this against the scale.
Mark oft the dimensions as indicated,
then move the strip 3in. to the left,
and mark off three more inches.
Repeat this until the scale is complete,
when a 12-in. scale rule applicable to
the drawing will result.

Using the Scale

To give a simple example. We will
presume that it is necessary to find a
certain drilling point on a panel, the
position of which has not becn clearly
defined on the diagram. The scale
rule i applied to the diagram, and the
point is found to be 3 in. in from one
side of the panel and 2} in. down
from the top, as illustrated.

The scale rule is then placed aside,
and these dimensions are marked on

December, 1927

the panel in aclual inches with an
ordinary rule.

Measure 3 in. in from the side of the
panel along its length, then rule a line
(A) down the panel parallel with the
side edge. Measure 2} in. down the
side edge of the panel and draw a line
(B) parallel with the length of the
panel. Where these two lines cross
each other is the required drilling
point.

z 3 2756
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The use of the scale in actual prac-
tice is quite simple provided it is
remembered that the scale only

“applies to the diagram, and the di-

mensions shown in inches by such
application must be converted into
actual inches when scribing a panel

or making a baseboard.

“You are old, Father William,” the
young man said ;
“You belong to the days of the Ark,
So wouldn’t you ‘like 'a nice new
Crystal Set.
Since you can’t stir abroad in the
dark ?”

“In the days of my youth,” Father
William replied,
“ These earphones were not yet
invented ;
And that is the reason why, quite
unlike yours,
My brain-pan was never indented.”

“and

g
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“You are old,” said his son,
your voice is so weak,
I could hardly imagine it weaker,
So wouldn’t it give a new int’rest to
life
To have in the house
speaker ¢
“In the days of my youth,” Father
William replied,
T took to myself a young wife;

a loud

WiIrELESS VERSION.

With sincerest apologies to Robert Southey and Lewis Cwrroll.

An” the very loud speaking she did
for some years
Will last me the rest of my life!”

“ You are old, and you’re foolish,”
plied the young man,
“ And your answers are very ill-
bred :
But think what a blessing in old age
‘twould be
To hear chamber-music-in bed.’

“In my youth,” Father William re-
plied, with a groan,
“1 slept with a fellow who snored,
And now I'm not anxious to hear once
again
That eternal
Chord !’ ”

“You are old,” said the lad, “ but I
think that you must
Admit that you’re awfully sjlly
To miss listening-in toa good Cabaret

Or the Jazz Band from nray Picca-
dilly.”

nocturnal  ‘ Lost

R e R T O i e B By By By B M iy S M e B ooy B e B

130

mmmmm&mm “FATHER WILLIAM” RS R RSN

“In my bow'hooil’ replied Father
William, with tears,

“T lived mth a Scotchman, who
blew
‘ The Cawim’ells are comin’ ’ so oft on
his pipes,
That a rest seems too good to be
true ! ”’

“You are ol Id.” said the boy, “ and
you're subject to flu’,
And you send for the doctor wnth
Sorrow ;
And yet you might listen to people
who know
What the weather will he on the
niorrow.”’

“In my youth, when I caught a bad
cold,” said his sire, }
“ My nose often came in for blows ;
And it you’d escape one, just leave
me the fire,
And T don’t care a hang if it
snows ! ”’

A. B. CooPER.
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SUCCESS DESE
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For over four years LISSEN parts have gained in
speed and volume of sales until at last they have won
their way through to first place.

This is due to the growing recognition on
the part of an appreciative public, which
in turn is due to the remarkable value
offered in evervthing bearing the LISSEN
name. As radio knowledge has spread,
people have begun to realise that when
other makers’ parts are specified in pub-
lished circuits, the corresponding LISSEN

parts can in almost every case be used,
often with an improvement in the volume
and clarity of signals, and so to-day
LISSEN by sheer merit has won such
wide appreciation from the public that
they now occupy the foremost place in
the making of fine parts for radio.

LISSEN’'S NEW PRICE REDUCTIONS

LISSEN | | iy
% Mansbridge Type
L.F = CONDENSERS
& ) = 3 )
e S = s PRICE.
CHOKE = 01 to 05 |Previously 2/4 NOW 1/8
= ‘1 . 26 NOW1/9
Previously 10/- = 25 . 3- NOWZ2/-
- % = 5 . 3/4 NOW 2/3
7 E 1 . 3/10 NOW 2/6
Now 5/6 | (= = Smon
LISSENSTAT MINOR | LISSEN COMBINATOR
12 Months’ Guarantee. Convenient hdlder for fixed condensers and fixed
Suitable for baseboard or panel mounting. 3 p grid leaks.
reviously
__ Previously 1/-
3/6
NOW JNOW
2/‘ ‘ 6do

You get all the advantages of power, performance,
prestige and price when you buy

LISS

EN

—the parts that pull together!

LISSEN LTD,,

26-30, FRIARS LANE; RICHMOND, SURREY

L. 510

S e P

S B PO
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«IPTHE shoriest distance between
two poinis” ou? old friend
Euclid tells us, “is a siraight

line.” The plumb line always regis-

ters the shortest distance between
two points. Itis correct—to a minute

The
Latest Radio
Development

MAG)

GRAMOPHONE
ELECTRICAL PICK-UP

HE Magnum is the latest and
easily the lowest priced Pick-
up. One of its unique features is
its volume control. You can
regulate its amazingly pure repro-
duction from a faint whisper to the
maximum volume your wireless
amplifier can give. Adapted to any
gramophone instantly. You have
merely to fit the Magnum Pick-up
on to the_ tone-arm and connect to
the amplifying side of your wireless
set. Uses all types of nzedles.

B/ -

Send stamp for particulars.

BURNEJONE

"\‘-‘?’}::"‘:'.ﬂ&?'- & c o - LT D oy M

MAGNUM HMOUSE

TELEPHONE : HOP 6257
285.B0ROUGH HIGH ST.
LONDON. S.E.i

degree.

So is the T.C.C. Condenser. The
strenuous tests through which every
T.C.C. passes, ensure that. When
you buy a T.C.C. you know that its
capacity isidentical with that siamped
on the side of its green case. In ils
insulation, teo, you can have the
same complete faith. Remember:
you get a square deal when you buy
T.C.C. Mansbridge Condensers. All
eapacities from .005 mfd. price 1/8d.

)
1%

e

o,

and Coupon
brings copy of
¢ How to build
our own H.T.
“liminator.”

dense’ Co

aph €™
e Teleg;é' n stamesA
Sﬁlimiﬂ“wr o
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A Template Difficulty—Accurate Drilling—
Valve Holders — Improving
Switches— A Handy Pattern—Converting

Heome-made

a Jack.

By R. W. HALLOWS, M.A.

‘A Template Difficulty

THERE are many condensers of first-
1 rate quality that are not pro-

vided with a one-hole fixing
and with these the makers generally
send a template made of cardboard
or stiff paper. Such templates are

Laowe Wovo Screw
Aiar WasweR

i Simp/e’ Yalve Holder

680

by no means easy to use, though it is
essential that the holes for the fixing
screws should be exactly spaced, for
if they are not the spindle may bind
in the hole made for it, and it may be
difficult, without resorting to the sort
of botching that displeases the neat
worker, to get thefixing screwsin at all.

It seems to me that if makers
insist on turning out condensers whose
fixing screws are spaced in small odd
fractions of an inch, they should let
us have metal jigs with them.

Accurate Drilling

The cost of these in tin or thin

zinc would be trifling in comparison
with the price of first-grade com-
ponents, but nobody so far seems to
have adopted thisidea. What reaches
us 18 a cardboard template showing
stmply the centres and the sizes of the
holes that are to be made. Unless

considerable care is exercised in the |

use of. these templates it is quite
possible to make an unholy mess of

R IR

drilling the holes for the fixing screws.
The best method that I have found is
as follows:
indicated with the point of the seriber.
Then place a fine drill in the chuck of
your ~hand-drill or bench drill, and
with it drill through the panel at the
place marked out for the centre of the
spindle. Take the drill out of the
chuck, thrust it through hole pricked
in the template into that made in
the panel and leave it there. Turn
the template until it is in the right
position ; then drill through one of
the centres indicated for the fixing
screws with the next finest drill that
you have.

Final Operation

Leave this drill in position also,
and with another small drill
make holes corresponding to the
centres of the remaining fixing screws.
The template may now be removed
and holes of the proper size drilled,
using the small ones ready-made as
centres. This process may seem

Prick through the centres:

Home-made Valve Holders

Not a few of the so-called anti-
microphonic valve holders fail to be
really useful owing to the fact that
the mounting for the valve is too
springy.

The figure shows a home-made
valve holder which I have found very
effective indeed, especially for short-
wave work, where 1t is essential that
the detector should be mounted in
such a way that it is insulated as
far as possible from the effects of
vibration. The valve holder itself
consists of a piece of 1-in. ebonite,
about 2 in. square, with holes drilled
to take the valve legs. Superfluous
ebonite between these holes may be
cut away, as shown in the drawing,
by drilling a {-in. hole in the centre
and ‘making" hacksaw -or file cuts
between the valve-leg holes. Near
two of the corriers fairly large holes
are drilled ; their diameters must be
sufficient to allow the wood screws
used for fixing the holder to the

Single qoen Jack

Us" Lbonite Rod

Baseboard ~e———— ———

A Useful Homemade Switch.

2.5%6.

rather complicated, but unless some-

- thing of the sort is done it is difficult

to produce accurate work, owing to
the practical impossibility of prevent-
ing the template fronr moving slightly
whilst drilling is in progress.
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baseboard to pass quite easily.
Under the holder is a piece of rubber
sponge about i in. in thickness.
Each of the two fixing screws has
below its head a flat washer, and
below that « spiral spring made from
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steel wire. - With this type of holder
we have much the same effect as
is seen in the shock absorbers fitted
to motor cars. There is plenty of
resilience, but the rebound of the
springs is damped by the rubber
sponge, and that of the rubber sponge
by the springs. All shocks are, so
to speak, mopped up by the rubber
sponge, and the valve holder is
prevented from vibrating too freely
by the mutual damping action.
Connections to such a valve holder
should be made preferably by means
of flex wire. 1f stiff wire is used the
last inch or two of each lead should
be formed into a small coil spring by
winding it tightly round a pencil.
If you have any difficulty in obtaining
suitable spiral springs to go between
the flat washers and the valve holder
proper, these can very easily be made
at home by winding wire of any
kind of about No. 18 gauge tightly
round a piece of f-in. rod and cut-
ting off lengths required. Steel wire
is, of course, best, but even hard
copper wire will make quite respect-
able springs.

Improving Switches

One often sees it stated that as
few switches as possible should be
used in the wireless receiving set,
particularly on the high-frequency
side. Actually the main objection
to the use of switches is not so much
that they produce bad or chancy
contacts as that they lead to con-
siderable increases in the amount of

Y193
Fane/ —
Ebonite
.fe;o/c’arc'Il e Hhad
N afbaﬂ/te Koo

LHow a Rotary Swrtch 1y
be sed Lack Pom &re farme/

wire needed. To be of any real use
the knob controlling a switch must be
on the panel of the recciving set,
and if the switch itself is mounted
immediately behind one has to bring
several wires right over from distant
parts of the baseboard. The more
wire there is the more likely are
unwanted couplings to occur.

There is only one way of shortening
the wires : instead of bringing leads
to the switch, take the switeh, so to
speak, to the leads. The knob inust,
of course, remain on the panel, but
there is no reason why, in many cases,
the actual switch should not be at
the back of the baseboard or in a
position which allows all leads to it
to be of the shortest. If you already
possess switches of the double-pole
kind there is no reason why they
should not be mounted on small
vertical pieces of ebonite in such
positions. The figure shows how this
may be done. The knob is removed
and replaced by a suitable length
of round ebonite rod, which is
brought through a hole in the panel.

Barrel switches can be used in just
the same way, but since there i1s a
torque instead of a straight push-and-
pull by the actuating rod, it is
necessary to use thicker cbonite. The
sketch shows how a tumbler switch,
or any kind of rotary switch, may be
set back. The switch itsclf is niounted
on a small piece of ebonite fixed at
right angles to the basehoard by
means of small brackets. The con-
necting rod is a piece of §-in. round
cbonite, drilled and tapped 2 B.A.
at both ends. One end is secrewed on
to the spindle of the switch in place
of the. knob. 1Into the other is
screwed a short piece of 2 B.A.
studding, with a locknut upon it.
The knob is then screwed tightly on
to the studding.

A Handy Pattern

Another diagram shows an excecd-
ingly useful type of switch which may
be turned out very quickly in the
workshop. It was actually made
for wse in a short-wave receiving
set, where it is always necessary te
be able to throw the aerial series
condenser into or out of action to
avoid resonance with the natural
frequency of the aerial or one of its
harmonics. It is a nuisance to have
to change the lead-in from one
terminal to another when searching
1s in progress, and most shorting
devices for condensers have the
drawback that one has to open the
cabinet in order to get at them.

The simple arrangement scen
enables the condenser to be placed
in series or shorted out in the
easiest possible way by merely pulling
or pushing- the knob. In the short-
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wave set one encounters high-fre-
quencies with a vengeance, and it
becomes doubly necessary to keep all
leads short. The switch works per-
fectly satisfactorily in the position
for which it was designed, and the

- idea has many other applications.

A similar switch may, for example, be
used for making and breaking cither
high- or low-tension circuits, and with
rather more claborate jacks it is
possible to make change-over and
other switches in this snnplc way.
Many constructors probably lave
jacks of the singlc-open, single-

closed, and double-closed patterm
= =%

NN

¥s Lbanite Rod.

ﬂefa//ofimmacmmg/f’od

b ¥ {4

in their junk boxes, having discarded
them for those of the filament-control
pattern. A little thought will show
that quite a number of useful switch-
ing devices can be made from these.

Converting a Jack

I will describe the method of malk-
ing an on-and-oft switeh from a
single-open jack ; the construction of-
other switches from jacks of different
kinds follows exactly the same lines,
and will present little difficulty. Tho
jack actually used is one of the
Edison Bell pattern, and the dimen-
sions are given for this type. They
will not vary very greatly from other
patterns.

Begin by mounting the jack upon
a small block of }-in. ebonite. This
is best done by making two deeply
countersunk 4 B.A. clearance holes
in the picce of ebonite and two corre-
sponding tapped holes in the hori-
zontal part of the frame of the jack.
Short serews are then driven in. In
the ebonite block make also two holes
for the wood-screws, which will fix
the contrivance to the baseboard.
Now determine the position that the
switch is going to occupy; you can
calculate the length of f-in.
ebonite rod requlred The length of
the rod will be equal to the distance
from the contact arm of the jack
to the panel plus the thickness of the
panel plus } inch.

Details of the rod and its fitting are
seen above. The sliding metal

(Continued on paye 170.)
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Some of the well-known Manu-
facturers standardising Six-Sixty
Valves in their Receivers.
Beard & Fitch.

Campbell & Addison.
Dunham C. S.

General Radio Co.

Langham Radio.

Lever, Eric.

Send for iilustrated brochure
describing the full range of 2,
4, and €-volt valves from 10/6.

* Valves are by far the most important part of any
Receiver, and my reputation as a set manufacturer depends
upon the correct choice of these important components.”
This statement comes from the Set Manufacturer, who
continues, ‘' The most careful tests under all conditions
convinced me that Six-Sixty Valves could not be beaten,
and so Six-Sixty were standardised and. proved an
immediate ‘and lasting 'success. That my choice was
correct is proved by the fact that practically all the Set
Manufacturers In the country have followed my lead and
standardised Six-Sixty Valves in their Receivers.”

SIX-SIXTY

GLOWLESS VALVES

THE ELECTRON CO., L(')I‘D.. 122-124, gHABING CROSS RD.,

LONDON, W.C
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Some of the well-known Manu-
facturers standardising Six-Sixty
Valves in their Receivers.
McMichael Ltd.

Runnymede Eng. & Elec.
Stevens A. J. & Co.
Truphonic Wireless.

Waverley Wireless.
Whittingham, Smith & Co.

Send for illustrated brochure
deseribing the full range of 2,
4, and €-volt valves from 10/6.
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Construclor's Ki: conlaining principal componeuts for building n

Seven Valve Set, £10. Three Transformers, one Fillzy, and fixed

Condenser, £4. Interchangeable Oscillator Couplers: 253-5%0
metres, £1. 550-2000 metres, (5. Base for same, 4/-.

PDioneerS§ in
Super-Hef
Components

The world-wide success of
BOWYER-LOWE Super-Het
Components and Rececivers
has not been due to chance.
BOWYER - LOWE were
Super-Het pioneers. Long
before other manufacturers
had begun to think of Super-
het production, BOWYER-
LOWE designers were at
work. - Laboratory research
was followed by elaborate and
cxhaustive testing and no
component was introduced

For R-C Circuits

"T'HE fixed Mica Condenser

(Type B775) shown here is
designed for use in Resistance
Capacity amplifiers and in other
circuits where condensers of
large capacity are required to
withstand potentials of several
hundred volts.

They are tested during manu-
facture at a potential of 500 volts
D.C. and are hermetically sealed
in handsome black bakelite cases
carrying screw terminals and
solder tags.

o until it had satisfied the oBOBCRARR
{mf - ”{,’j{[fé high standards of BOWYER-

‘0003 .. 10/-

Mr—AAAA——I0|=—AAAN—ls— IO IN—=)|

e e THWE  LOWE performance. o Standard capacities and prices
WRITE TO-DAY FOR A COMPLETE LIST OF OUR PRODUCTIONS are as follows ;—
e
S5 Capacities Prices Capacities Prices
002 mfd. .. 5/6 009 mid. .. 8-
003 , .. 56 o1 ., .. 86
004 .. B/6 0123 ,, .. 10/=
005 . .. 58 15 . .. 12k
006 . .. 8/8 o2 . .. 156
007 .. . T 025 - .. 19/-
008 . . 18 o3 . .. 226

BOWYER-LOWE CO, LTD., LETCHWORTH
’A BOOK THAT EVERY EXPERIMENTER SHOULD HAVE : ’
“The Bowyer-Lowe Standard 7 and 8-valve Super-Heterodyne :
How to Build and Operate. By A. E. BOWYER-LOWE. i S
PRICE - - 2/ P R ELW: @ . A
Send your remittance for a copy to-day. .0

S ] Adut. of the Dubilier Condenser Co. (1925), Lid.,
Lk @ Ducon Works, Victoria Road, North Acton, W.3
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EVIE“ ING recent developments
in wireless  technique, it is
surprising to find how fre-

quently one can identify this or that
advance as a mere re—dlscovery of
some more or less obscure *“ diig-out ”
from the physics laboratory, or else
as a happy revival of some theory
which has previously been tried
out and abandoned.

“For instance, the modern practice
of using low-powered short-wave
energy for long-range transmission,
and the use of reflectors for con-
centrating short-wave radiation along
a deﬁmte path or beam, are both

g[n the Ojront ine o
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Azsisrance

'+ Crysrar Conrrot. \

Crone

ll STABILIZED
Covsrar-Conreoiieo e

= Oscicaror.

s/

© One of the 1most important uscs for piezo

crystals.

revivals of short-wave experiments
originally carried out by Hertz and
other early pioneers, but subsequently
abandoned in favour of high-powered
working on the longer wave-lengths.

Stabilising Frequency

Again, the discovery that quartz
crystals could be used to stabilise
the carrier frequency in broadecast
transmission, and the application of
obscure optical effects to produce
sensitive cells for use in television
-or picture signalling, may be cited
as examples where radio development
has imparted a new and practlcal
importance to scientific “ curiosities »’

T R B T T BT T S

The Ncw and the Old—Iaboia-
tory ¢ Dug-ouls ’—Modern Radio
applications.

By SEXTON O’CONNOR.
B R T

alIIIIIllIHHthIIlllll

that had previously: found no use-

ful application outside the research

laboratory.

Piezo Crystals.  The fact that

quartz and certain other ecrystals:

would develop an clectrical charge
or reaction to an applied mechanical
pressure was discovered as far back as
1880 by the brothers Curie. They
called the effect piezo-electricity, from
the Greek piezo, meaning ‘ to press.”
Apart from some attempts to utilise
this phenomenon -in microphones
and sound-recording ' instruments, it
was regarded more or less as a
laboratory curiosity.

Natural Vibration Period

In :1922, Professor W. G. Cady,
of the Connecticut :University, -dis-
covered that the -piezo effect - was

associated with—aor, rather, was the

symptom of—a bodily or mechanical
vibration of the crystalline mass of
the quartz. Each piece of crystal
had, in fact, a natural or inherent
vibration frequency which depended
mainly upon its- size, and varied
in practice between 50,000 and
15,000,000 cycles per-second. A slab
of quartz approximately 2 millimetres
thick will oscillate at a {requency
corresponding to a wave-length of
200 metres. By doubling the thickness

the frequency is halved (or the wave-

length doubled), and vice versa.

No other substance is capable of
vibrating bodily at frequencies suffi-
ciently high to be dtlllsed as a direct
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" controlled oscillator.

. condenser.

master-control or stabiliser for a
wireless transmitter. There are other
means for standardising frequency,
but nene so simple or direct in
operation as the quartz crystal.

Crystal-control

Fig. 1 shows a typical  crystal-
The crystal is
inserted in the grid circuit of the
valve V, and is shunted by a leak

. resistance and choke, the resistance

being paralleled by a discharge
A tuned anode, L,C,;

provides the stabilised oscillary circuis,

“which is -usually coupled to further

stages of amplification.

The ecrystal oscillator will un-
doubtedly find other applications
in the near future, apart from trans-
mission. For instance, it can be
applied to anchor the frequency
of the local oscillator in certain
classes of heterodyne receiver, and
also to provide a super-seleciive
coupling between two stages of high-,
frequency amplification, in the manner,
shown in Fig. 2, thus serving to cut
out ‘undesired slgnals or other dis-
turbances.

Creras

I—

A Bero-Canara

An interesting recciving cireudit.

A high-frequency amplifier A g
coupled to a detector D by inserting.
the quartz crystal across the “con--
denser C of the tuned-anode circuit
L,C. Only those signal voltages
which correspond to the inherent
frequency of ths crystal are thus
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in the Front Line of Researct —_—coniinued

transferred to the grid of the detector,
all other frequencies being filtered
out or made inefiective.

A Clue to Gravitation. In connec-
tion with the peculiar optical and
crystalline properties of quartz, it
is interesting to note that recent
investigations carried out by Kowsky
and Frost in Poland appear to show
that a quartz crystal loses weight
when subjected to high-frequency
potentials. If these experiments can
be verified, they will throw a new
and highly interesting sidelight upon
the nature of gravitation and its
relation to electro-magnetic forces.

Television. Some fifty years ago,
Dr. Kerr, of Glasgow, pointed out
that when glass and certain other
dielectrics, such as carbon bisulphide,
are placed in an electric field, they
acquire the property of rotating the
plane of polarisation of a ray of light.
The extent of the “ twist” so
imparted to the light ray is pro-
portional to the strength of the
applied field.

This curious fact is now being
exploited in the form of the Karolus
cell by the well-known Telefunken
Co., of Berlin, in their new system of
television.

The Karolus Cell. The cell consists
of a thin glass vessel filled with
carbon bisulphide. It is connected
across the output circuit of an
amplifying set so that it is subjected
to the varying voltages of the
received signals representing the ele-
nients of the transmitted picture.
A ray of light which has previously
been polarised by passing through
a Nicols tube is then focussed on the
cell.

The transmitted light rays are
then * twisted ” through varying
aligles corresponding to the voltage
changes of the incoming picture
signal. The twisted ray is subse-
quently passed through™ a second
Nicols tube so that its intensity, as
it emerges, gives an accurate repro-
duction of the light and shade effects
of the signal picture at ¢he trans-
mitting end.

The Faraday Effect

The Faraday Effect. In 1845,
Faraday discovered that glass ac-
quired the power of rotating the
planc of a polarised beam of light
when placed in a magnetic field of
force. This can, of course, be utilised
in television systems in the same

way as the Kerr effect by placing
the sensitive glass in the field of an
inductance coil, instead of across
the condenser, as described above.

It has also been known for many
years that the action of glass upon
polarised light varies with the me-
chanical stress applied to the glass,
and attempts are now being made to
utilise this phenomenon in connection
with the transmission of visual effects
by wireless and line telegraphy.

The Hall Effect. Taking a thin
metal strip of some width through
which an electric current is passing,
one can imagine the flow of electrons
to take place in lines parallel to the
sides of the strip, as shown in Fig. 3.
If now a magnetic field be applied
to the conductor across the thickness
of the metal, by two pole-pieces, of
which only the lower is shown in the
figure, it is found that a transverse
electro-motive force will be set up
in the direction of the arrows a, b, c.

This peculiar effect, which was
discovered by Dr. Hall in 1879,
has quite recently been suggested as

a means for receiving wireless signals |

in a manner somewhat similar to

275¢
F6.3. Sreir

ONDUCTOR

Lrecroon
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A diagram itiustrating the Hall effect.

that originally used by Marconi in
his well-known magnetic detector.
The inventor, however, goes con-
siderably further than this. He also
proposes to use it as a means for
amplifying high-frequency currents.
As shown in Fig. 4, his arrangement
consists -of a number of strips,
A, B, C, connected up in series
for the Hall effect between the points
P and Q, and fed in parallel with
current from a common battery D.

Origin of Screening

Incoming signals from the aerial
are passed through a tuned -circuit
L, C,, and an associated loop winding
L, surrounding the strips A, B, C,
and the resulting magnetic field
creates a *“ Hall ”’ electro-motive force
across the points P, Q. The outpub
current from the points P, Q is then
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back-coupled through a winding
I, to the aerial in the same way a3
with a valve amplifier.

Screened-grid valves. The new type
of valve mm which inter-electrode
capacity coupling is prevented by
using a second grid or shielding
member to screen the control grid
from the electric lines of foree coming
from the plate is another interesting
innovation based upon a very old
experiment of Faraday’s.

Polarised Radiation

He constructed a cubical box
measuring 12 ft. each way, covered it
externally with copper wire and tin-
foil, and insulated it from earth.
Although the box was charged up on
the outside to a pressure of many
thousand volts from a powerful
electric machine, no trace of an
electrical field inside could be dis-
covered by the most sensitive measur-
ing instrument.

He says: “1 went into the cube
and lived in it, using lighted candles;
electrometers, and all other tests of
electrical states. I could not find the
least influence upon them, though
all the time the outside of the cube
was powerfully charged and large
sparks were darting off from every
part of its outside surface.”

The same screening action of a
conducting surface is also to be seen
in the modern practice of enclosing
all high-frequency transformers and
similar windings in separate metal
cases in order to prevent the fields of
force fromn spreading from one stage
of amplification to the next, and so
giving rise to undesirable interaction
between the different circuits.

Polarised Rudialion. Among his
earliest experiments Hertz showed
by means of a grid-iron frame of wires
that electro-magnetic waves could be
polarised. Up till quite recently no
particular use was made of this aspect
of radiation, apart from some later
experiments by Artom, who devised
a system of directional and secret
signalling based upon the use of
circularly polarised waves.

Within the last two or three years,
however,  various investigators,
amongst whom may be mentioned
Alexanderson and Pickard, have dis-
covered that fading effects can be
largely eliminated, particularly in the
case of short-wave signalling (whera
fading is usually most troublesome) by
using horizontally polarised radiation.
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FERRANTI
RADIO PRODUCTS

PORTABLE TYPE PR3a PROJECTING TYPE RIPa FLUSH TYPE RIFa
Price (as illustrated) £2 7s. 6d, Price (as illustrated) £1 10s, 0d. PRICE (as illustrated) £1 10s. 0d.

RADIO METERS

CAPACITY 2 MF
TESTED GOOAC

TRANSFORMERS
for
1. Audio Frequency ;
2, Push Pull % H
3. Output {Telephone)
THE SPEAKER G Che FIXED CONDENSERS
with ] . Tvpe C P 8/

Price AR ype C1. PRICE

The Exponential Horn e Sosaing to type “ogl Ty A5

Price £3 3s. 0d.

Ask your dealer

Ask your dealer for
for Lists

Lists Wa 405.

Wa 410.

Wa .{06. W 4 ;
Wa 406/2: il &
Wa 408 Wa 411/2.

Wa 409. Wa 4iz2,

«
4 +6varre

® e

THE TRICKLE CHARGER
PricE 55/-
Tor charging L.T. accumulators at home.

Censumes only 1 vnit in o hours. Charges at the rate of o'5 amperes.
F IR R A N T ! LTD.

HOLLINWOOD.,
LANCASHIRE
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“ROYAL SUPER”

Made by Thordarsen

———

Realistic tone quality—
that elusive but much
talked-of characteristic of
radio reception—can be
obtained only through the

use of apparatus of the
hnest materials and workmanszhip. For years Thordarson
Transtormers have been the choice 6f many dizerimina-
ting manufacturers of quality receiving sets.  Follow
their lead. 1t you enjoy good music fit Thordarson’s
Made in one Rstio only—{or all stages. Housed in hand-
some.metal casing.  Size 24" X 23" x 3. Weight 2 ib.
Type R200.  Audio-Frequency Transtormer 2 1,
Price. post tree. =
Thordarson Choke. For Filter Circuits and as an
Output Choke, Has the same outward appearance and
size as R.200 and is similarly housed. Curreént carrying
capacity 80 m/a. Inductance 30 henries. Type 1 2,
R.196. 30-hznry Output Choke. Price, post tice, =

HAMLEY BROS-LTD
Rocpione: 200/2, REGENT STREET, Tg&rams:
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No money and no pains have becn
spared to make Hydra Condensers
“the Zenith of Quality” yet owing to
modern methods of manufacture and
a great demand the prices are exceedingly
reasonable. Aren’t they?—

Prices : Tested on 500 volts D.C.
1mfd.,2/6 2mid., 3/6 4mid.,5/3

Prices : Tested on 750 volts D.C.
equal to 500 volts A.C.
1mid., 3/- 2mfd., 4/- 4mid., 69
Inquire for prices .of Condensers
tested at 1,000, 2,000, 4,000 and

6,000 volts D.C.
From all good dealers or direct from
LOUIS HOLZMAN
34, Kingsway, London, W.C.2.
Tetephore : Holborn 6209:

with the

On Sale December 1st

“Pleasingly
{6 lings). LONDON, W.1. Piccy.”
0908006830000 0000000400039020000000000000000000800000000000004 0009990000000 600£00000002850000000020000000005000004020000
::¢00"00'00000000009000 C0000000GC 2400000 000000000000000¢0000 PO00QIC0PCELO0VPIICPEPOVPPOLOOTREEORPIO020 2008000090000 00000
0
*

A FREE BLUE PRINT

SPECIAL XMAS NUMBER of

“MODERN WIRELESS”

Do not fail to get your copy of the Christmas Number of “MODERN WIRELESS,”
which will be on sale at all bookstalls and newsagents on December 1st. It will con-
tain many specially attractive technical features, including the first published details of

THE VIKING 1V

G000 00 0090000000000 00000000

PRICE 1/6

$0060600000000000060080080000540000000000009000

0000000000000 0000

0068860000000 000860088580000080000800080000000000500860040000

00OV O000000000 9090000000080 0809000000200800030060000004

A fine blue print of this receiver will be given away with every copy. As this Xmas
issue of “MODERN WIRELESS” will also be considerably enlarged, it will be the
most magnificent wireless magazine value ever offered for 1/6.

P00 0002900000000

NUMBER OF

00000“000000000000040:
*odee

ORDER YOUR COPY OF THE CHRISTMAS DOUBLE
“MODERN

WIRELESS” NOW

9900000000808 0800080080000802000600000000000
V4000000000009 00000090300000¢90000000000
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IN THE FRONT LINE OF

RESEARCH

—con inued from page 138.

In the ordinary elevated type of
aerial the waves are radiated with
the electrical field vibrating verti-
cally, whilst the magnetic field -is
horizontal or parallel to the earth’s
surface. This type of wave is verti-
cally ‘polarised, and it suffers large
absorption losses when it is reflected
from the Heaviside Layer. These
absorption losses, in turn, cause
serious fluctuations in signal strength
at the receiving end.

Solution of Fading?

By using a large loop aerial mounted
some distance above, and -having its
plane parallel to the ground, Alex-
anderson succeeded in radiating waves
in which the electrical component is
in the horizontal plane instead of in
the vertical as before. Such hori- |
zontally polarised radiation suffers
little loss on reflection from the
Heaviside Layer, and signals aré
accordmg]y remarkably free from
“fading,” particularly on long-
distance working.

‘programmes.

interfering in the least with their
normal function.

He proposed, in fact, to feed several
different_carrier-waves into the same
lines, and by modulating each carrier-
wave separately, to dls‘mbute several
distinet signals or conversations .at
the same time. The separate signals

- were, of course, scparated out at the

receiving end by using a number of
filter circuits, each tuned to a “par-
ticular carrier frequency.
Alternative Programmeés
This discovery is the origin of the
so-called wired-wireless method of
broadeast transmission.  Although
the principle is now nearly fourteen
years old, very little practical use

_has been made of.-it until the last

year or S0.

Increasing congestion in the ether,
and the conseqti'ent difficulty in
securing a reasonable selection
amongst the various broadcast
programmes, is now forcing attentlon
to the possibility of nsing -* wiréd
wireless ”’ as a substitute for radiated
This is -particularly so
in the case of large towns where the

bulk: of listeners are swamped. by the. | T

local broadeasting station.
By  making use of the existing
electric supply network it is quite

e
—

Lz Lrmrzine re Place LrrecT” AS A
Svssrirvre ror 4 Yacve.
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An mtcrcs!mg cirewit where the Hall effert is utilised as a substitule [‘m a three-
electrode valve.

Although this particular develop- -
ment is still in its initial stages
the results secured have proved very
promising, and it appears likely that
the use of plane or circularly polarised
radiation will in the course of time
result in freeing short-wave trans-
mission from the bugbear of fade-out.

Wired Wireless. As early as 1914
Major-General Squier discovered that
it was possible to superpose modu- |
lated high-frequency oscillations upon
ordinary electric-light mains, or

existing telephone wires, without

possible to distrilmte from four to
six - alternative “ wired-wireless ”
programmes, any one of which can

be selected at will simply by plugging |

in a suitable filter unit.

An Efficient Scheme
Wired wireless has an additional
advantage because the strength of
the currents as fed over the supply
wires is sufficient to give ample loud-
speaker strength upon an inexpensive
outfit comprising a crystal detfector
and only one stage of low-frequency.
141
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amplification, as compared with the
usual two- or three-valve set necessary
for feeding a loud speaker from an

_outside aerial.

Wired-wireless dxstnbutmn ha<'
already been successfully tried " out
both on the Continent-and in Amenm
and’ it is by no means Jmprobable

that in the near future it will prove a

formidable competitor to the pre‘;em;
system of radiated- broadcaqt -

**%** %*#***%****
3»; A TIME-SAVING g
3 DEVICE ag

RIS IR T TR TE ***

OI‘TI :N the experimenter -finds that
. there are pairs of terminals
that he has to connect and dis-
connect - frequently, e.g., L.T., IL.T,,
telephones, lond speaker. This device
was thought out with a view to saving,
time and also to prevent the free ends,

in the case of hatteries, from short-
ng.”
- 7:1?/-1)/«443 or Ser
O
/TR Lacwre

R
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The fignre shows a plan of it. It

-consists of an odd picce of ebonite

B in. to } in. in thickness by £ in.
approx., and about }in.longer than the
distance befween the terminals on the
panel. This is bored with two holes,
as shown, to take the flex, which is
pushed throuch fastened, and solder ed
to an ordmary spade terminal which
is then pushed firmly into the hole.

The ehonite may bg oxtended to
take 3, 4 or even more wires.

Do You Read

the brightest and best of all radio weeklics

e 1

which keeps. you up-to-date with all the
latest developments in wireless science.

‘Order ‘A Copy NOW!

0n Sale FEverinvhere. Price 3d.

¥
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| A TAPPED H.F. CHOKE

Though casily nade at heme, this little component is very
cﬂiucut ir use. .

5 By G. E. DYER
*mmrm*rmm&MWWWW%W

TBE tapped H.F. choke described
in this article was made by the
writer at the cost of a few
pence, and is quite satisfactory in his
four-valve set.

The components required are one
picce of round hardwood 4} in. long
and 1 in. dmmeter, two pieces of
chonite, one 2 in, by 13 in. by } in,,
and oie round piece 2 in. in diameter
two valve legs each ‘with two nuts,
three tapping studs, one terminal, one
piece of thin brass 1} in. by } in., four
round-head brass “wood-screws % mn.
long, and 2 0zs. of No. 42 S W.G. 8.8.C.
wire (the wire off a Ford secondary
coil wis used by the writer).

Tirst prepare the hardwood, column-

hy making five grooves } in. wide and

7o Plate. 2 cism.

Frg. 2.
- S%= ﬂ "
K- ¥
1 D)
] Brass Switch.
L F1g.3.
2469

% . deep reund the column, as shown

in Fig. 4—this can be done with the’
square edge of a file if a lathe .is not.

available. Then bore or burh a hole
# in. diameter through the whole length
‘of the cehtre as at (a) in Fig: 4.

Shallow Cuts for the Wire
At (x) Fig. 4 drill three small holes

" from the cxrcumference to the centre

for the wire to pass through, and join
the five greoves with some shallow
cuts made with a penknife, one in each
spacing, as at (c) Fig. 4. These cuts

are for the wire to lie in when passed

from one groove to the next.

-a_piece of flex about 6 ins.

Now prepal e the top piece of cbonite
by drilling six holes, as shown in Fig.
2, three for the tapping studs 1} im
from thé centre; one in the ¢entre for
the terminal, and two for ‘the screws

2"
a \
K:/ve_ 4 TR, i A
@ ( (o . @4
" ) 5’%; Leg,
\‘ l/
.

Z 270 .

% in. from the centre.
and terminal in, leaving nuts free,
The terminal should have locking nuts
on.the bottom end and a spring

" waslier on the top, under which the

piece of brass which - forms the
switch, and is shaped as in Fig. 3,

" revolves.

The Three Tappings

1lin. by 1 in. can now be prépared.
Twvo holes 12in; from the centre for the
valve pins, and two holes § in. from

the centre for the wood-screws, and a |

centre hole } in. diameter in the centre
must be drilled. Screw this bottom

. plate on toone end of the column, and

commence winding on the wire after

~ having fixed one end to one of the |
valve pins. Wind on 200 turns in each |
- glot, laying the wire in the shallow

cuts (c) when passing from one slot to
the next.
After thé third slot is wound pass

. the wire, doubled, through the hole at i

(x) into the centre boung and up to
the top of the column, allow 2 in.
for connections, and then continue
winding the next slot, doing the same
at- the other two holes after each 200

‘turns.

When the windings have been com-
pleted join the other valve leg to the
terminal switch at the top by passing
long
through the centre bore and the
centre hole in the bottom plate, thus
connecting the switeh with the second

142
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pin, the flex being fastened at the top
between the lock nuts.

Serew the top plate on to the
column with. the three doubled ends
passing out between the wood and the
top plate, connect these ends to the
studs, and the choke is complete with
tappings at 600, 800, and 1,000
turns.

. More tappings could be taken, but
these three are found to be quite
sufficient.

The choke holder is simply two
single valve sockets serewed into a
picce of ebonite or the pancl of the

- set, 1§ ins. apart.

S Sk et e Y ¥ e e 3 e S
AN AERIAL %

HINT 3
***********“‘**x****;i

e
P
3%

3]

S A

T)I’E first part of the summer was
very wet, and our aerials, which

were quite taut during the wet
weather, niay now have sagged very
considérably. - This sagging generally
means' that the lead-in, which would
previously clear the house, IS now.
dangerously near it and a slight
wind may swing it against metal

1 Termina/—_,,

i Saring 1435/)01-: : % % ?,
1 I Y

- i o

_ The hottom piece of ebonite 2 in. by |

Brass Switch

T
Yot
.

Z 468

gutterings, causing loss of signals, or.
more cften a series of irritating
noises which are frequently put down
to atmospheric trouble. Whenever
there is a long spell of dry weather
have a look at your aerial to sce
whether the leads are loose,’
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Your dial readings will keep all

in step throughout the entire
wwaid  tuning scale if you instal Ormond
fe23  Logarithmic Condensers in your
set. And for ease in searching,
when multi-tuned circuits are used,
these condensers areindispensable.

o o
KNo8 aND Diac
Fixco Wir GRUB SCREWS. R
f

&
7

Similar in construction to the
Ormond S.L.F. Condenser, the
Ormond Logarithmic Condenser’s
iz efficlency at radio frequency
[ aemrr | potentials is of the same highest
standard.

AR

l:.f‘" N
IM'!I

¥
@IW/ML HIEES

{owsrine Nur| NSBE

QLN

AN

Complete with 4 in. Bakelite Knob
and Dial and Earthing Shield.

%\cmu\'

PRICES:
With Friction Control ;«7:... I
0005 . .. 20[. (w3

00035 - - 19/6
00025 - - 19/-

Without Frictioa Contro!
0005 1

J St

SRR

00035 . - 1206
00025 . - 12-

ivm,.- A sl 8 4070 s e 3 s 4o Bl

Write for our descriptive leaflet.

199-205, PENTONVILLE ROAD, KING'S CROSS, LONDOCN, N.1,
Telphone : Clerkenwell 9344.5:6. Telegrams : ** Ormondengi, Kincross.”
FACTORIES : WHISKIN STREET AND HARDWICK STREET, CLERKENWELL, E.C.1
Coalinental Ageats : Messzs. Pettigrew & Merriman Lid., ** Phonos Housz,” 2 & 4 Bucknall St., New Oxford St., London, W.C.1.
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One of the many very valuable {ea-
tures of the J.B. Logarithmic Con-
densers is that any change of induc-
tance results in a uniform change
of reading throughout the scale.

Consequently, when two or more
J.B. Log. Condensers are used for
tuning with inductances of different
values, they keep ‘‘ in step” over
the whole scale.

A unique feature of the J.B. Log.
Condensers is that they are provided
with rigid ball bearings for rotor—
these bearings will never wear out,
or give trouble of any kind.

J.B. Log. Condensers are proving
the popular models of a popular
condenser.

Prices: J.B. Log. Plain. 0005 mfd.
11/6; ‘0003 mfd. 10/6; -00025 mfd.
10/-; 00015 mfd. 10/-

J.B. Log. Slow Motion. Double
Reduction Friction Drive, Ratio 60-1.

Complete with 2" Bakelite Knob for
uvernier control and- 4" Bakelite Dial
for main control. 0005 mfd. 16/6;

‘0003 mfd. 15/6; 00025 mfd. 15,-

‘00015 mfd. 15/-

Send for full particulars of our
S.L.F. and Neutralising models.

8.POLAND ST-OXFORD S,

Telephone:-
LONDOMN - W.1,

GERRARD 7414

You cant burn o
the tinning |

oy, AT
[ “1!‘

-

G~
fmpossible, you say ! Well, tako your ‘“ Peerpoint *’ Soldering Iron
and place it In the gas flame or fire, and then leave it as long as
you like | When you take it out red hot the tinning will be intact.
Why ? The tinned portion of this wonderful iron is not inserted
In the flame at all. The Junit ** Peerpoint ”’ Soldering Iron is
fitted with a sheath which Is well-tinned, and which is removed
when the bit is placed im the flame, and then replaced for the
actual soldering operation, the heat -travelling from the copper
bit to the tinned sheath Instantaneously. Thus you have the
Fool-proof soldering iron which is always clean and well-tinned,
and which makes all types of soldering the easiest thing in the world.

Price 3/6
(Patented).
Junit Seli-Soldering Wire is specified in every eircait in the famous
P.M. publication, ** Radio for the Million.”” Is your set wired

with it ? If not, you have wasted unnecessary energy, time and
temper In the wiring of your set.

Sold in altractive packels each containing five 2-fool straight lenglhs;
t/- PER PACKET

Ask your dealer for these Junit Producis, and if he is unwise
enough not-to stock them, write direct to us.

The Junit Manufacturing Co., Ltd.
NAPIER HOUSE, 24-27, HIGH HOLBORN, LONDON, W.C.1.

i wires across the room, mo batteries om :
4 lables or carpets ; you just unlock and

| O Bandard WIRELESS CABINETS

ion lines, hence the low prices, and cnn B
ccommodate any receiver or panel u

: ANY ‘hmulhout (no Plywood used) and }

g perfect workmanshlp guuranteed

: Write to-day for free descnpnve pamphlet E
and suggestions for adapting your recciver :

: or ponel in our Standard Cabinets. E

¢ DELIVERY from stock ON APPROVAL

¢ Thousand Cabinets already supplied to the :

 utmost satisfaction of our clients.

: MIAKERIMPORT CO. (Dept. 20),

i This HANDSOME PIECE OF FURNI- @
i TURE will keep your wireless set free from :
¢ dust and locked up to prevent meddlement. :

ink of the comfort to have no more :

re made in three s:zes, on mass produc- :
0" % 18", SOLID QOAK or MAH G

From £4 . 0.

§0a, Lord Street, Liverpool.

Ubiversal Colis—nse mnot bein
iimited to centre-tapped ch'cuif.slz Coil Holder,
fit any standard socket, easily| sPeciaily de-
interchangeable, and  occupy| Signed  for
minimum baseboard space. Gambrell
Approz. No.| Centre: Tap-
Size. Price. of Turng. | ped Coils,
a2 4/10 18 does away
a 4410 25 with ﬂexlble
A /= 30 leads. l 9
B i 83
§ 83 B |mme
i a5 199 |G 19
El 6/9 150 il
B 7/9 200 Eree |
P 8/8 300
Prizes G 10/ 500
quoied There is no neutrodyne condenser with
Standard Cout as many good peints as the NEUTRO-
Centre tapped VERNIA. Cap. Range, approx. 2/38
6d. extra. m/mids. Wnll not Short. 6
Dust and Damp proof, Price .

GAMBRELL BROS.LTD.

76, Victoria Street, London, S.W.1
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CENTRE-TAPPED COILS and HOLDER
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RULES OF THUMB

HERE are numbers of simple little
formulae which can be of the:
very greatest assistance to the

constructor and- the experimenter.-
What - may almost be called the
fundamental formula of electricity is
that known as Ohin’s law, which is
expressed as;: C = %— Here C stands
for the current in amperes, E for the
potential in volts, and R for the
resistance in ohms. )

Knowing any two of these factors
you can always find the third in a
very simple way. Fig. 1 shows you
how to do it. Cover up with your
finger the factor that you wish to find,
and what is left indicates the method
of finding it. Thus, supposing that
you wish to find the voltage you cover
up E and you are left with C X R,
or current multiplied by resistance.
To find resistance divide volts by
amperes ; to find amperes divide
volts by ohms.

Working in Milliamperes

When working in milliamperes with
this” formula the volts are always
multiplied by 1,000. Suppose, for
example, that you wish to find the
voltage when 10 milliamperes are
passed through a resistance of 10,000
ohms. Then volts x 1,000 = 10 milli-
amperes X 10,000 ohms. This comes
to 100,000, so that the volts are 100.
Knowing the volts and the resistance
and wishing to find the current we
100.000

10,000
Again, if we know the volts and the
current and wish to find the resist-
ance the calculation is :

FH0% — 10,000 obms

A most useful formula is thet which
enables us to convert wave-lengths
into frequencies and vice-versa. To
find the frequency corresponding to a
given wave-length divide that wave-
length into 300,000,000 ; if you know
the frequency and want to discover
the wave-length divide the frequency

have :

= 10 ’'milliamperes.

3 TR WSasE | WUNSE WUEDC | AARER NEWSE § ITEESE RPMWAE ) SULNME  weeenak §

From a Correspondent.

into  300,000,000. - This is not an
absolutely accurate formula, since it
is based on the assumption that the
speed of light is 300,000,000 metres a
second, a figure which is not quite
correct. The formula is, “hewever,
good enough for all ordinary working,
and 1t was that actually used in
preparing the present scheme of
broadcast wave-lengths on a 10-kilo-
cycle separation basis.

A Basic Radio Formula
If Ohm’s law may be regarded as

the basic formula of electricity, that
of wireless is:

Wave-length = 1,885 X »/L X C.
This means that to find the wave-
length to which a circuit is tuned
you have only to multiply the
square root of the capacity in micro-
farads by that of the inductance in

FIG.I. =]

X

Z 583

microhenries and to multiply the
result again by 1,885. Since not
everyone will care to tackle the
problem of finding the square roots of.
decimals the following table of com-
monly used capacities with their
square roots ‘will be ‘found of great
assistance.

Square Square
Capacity. Root. Capacity. Root.

-0001 | 01 001 03162
0002 | 01415 | -002 04472
00031 0173..| -003 05476
0004 | -02 004 | 06324
0005 | 02231 -005 07078
0006 | 02444 | -006 07761
0007 | -02645 007 -08366
-0008 | 02828 -008 08943
0009 | 03 -009 09486

Tue WiReLEss CONSTRUCTOR
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In this article some of the

vital calculations of radio

are so simplified that any

amateur should be able to
use: them.-

"

Armed avith these-figures the caleula-
tions are easily.made. Suppose, for
example, that we have a coil whose
inductance is 300 microhenries tuncd
by ‘a variable condenser, whose maxi-
mum capscity is 001 and minimum
capacity -0CUl mfd.; what i3 the

-tuning renge of the combination.?

For rough-and-ready calculations we
can afford to neglect the seli-capacity
of thecoil and stray capacities in the
wiring. We have “then simiply :
Maximum wave-length = 1,885 x17-3
X -03162, which comes to approxi-
mately 1,031 metres. The calculation
‘for the minimum wave-length is:
1,885 x 17-3 X 01, which works out
to 326-1 metres.

An Interesting Fact

If ecither the inductance or the
‘capacity in a circuit is doubled there
is not a two-fold increase in the
wavo-length ; actually it is multiplied
not by 2 but by the square root of 2,
The reason for this is clear from the
preceding formula, in which . the
factors arc the square roots of the
inductance and the capacity. Simi-
laxly, in the example given above, the
maximum capacity of the condenser
is ten times the minimum and the
maximum wave-length is the square
root of ten times the minimum. The
square root of 10 is 3-162 and if 3261,
the minimum wave-length, is multi-
plied by this the result is 1,031 metres.

But though doubling the inductance
velue does not double the wave-length,
doubling the number of turns does do
80. The reason for this is interesting.
Supposing that on a former - three
inches in diameter 75 turns are wound
so that there are 25 turns fo the inch,
the inductance of the coil so produced
1s approximately 300 microhenries.
If, however, we double the number of
turns, winding 50 to the inch, the
inductance is four times as great.

Trebling the number of turns in-
‘creases the inductance nine-fold, quad-
rupling the number increases it
sixteen-fold, and so on. In other
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words, the inductance goes up as the
square of the increase in the turns
aiid the wave-length ~is ~therefore
double when twice the. number of
turns are put on.

There is an exceedingly useful
formula for finding the inductance in
microhenries of a given solenoid coil.

Though they afe not absolutely-

accurate, the results found by it are
sufficiently precise for all ordinary
purposes. Here it is:

B xXDXT) 1

B+2 *T,000

L =inductance in microhenries.

D =diameter of-coil in inches.

T =total number of turng..

B'=breadth of windings. ;

Let us see how the 75-turn coil men-
tioned a moment ago works out by
this formula. We have :

L (5x3 xT5)* 1
54 # " 1,000
1265625
e
=316-4 microhenries.

1=

. Fixed Condensers

The formula for finding the capacity

of fixed condensers is this :
o088 XK XN Xa
.d % 1,000,000

C = capacity in microfarads.

K =dielectric constant.

N = number of dielectrics.

« = area of plates in square centi-
metres.

As an aid to making fixed con-
densers of given capacity there is,
however, an exceedingly handy rule
of thumb which works out very well
indeed. This is simply C ==N Xa X
0001. This rule of thumb, which
applies only when the best ruby miea
002 inch thick is used, means, in other

words, that if the overlapping area of
the plates is 1 square centimetre the
capacity will be :0001 mid., if there is
one dielectric, ‘0002 if there are two,
and so on.

To find the total capacity of any
number of condensers placed in

parallel to one another, all that one

has to do is to add the individual
capacities together. If the condensers
are in series the formula is :

1 1 1 1

G~ €1 TC2 T3, ete.

- Formulae for Resistances
Here C is the total capacity in micro
farads, and C1, C2, C3 the capacities
of the individual condensers. Where
two or more of equal capacity are in
series the total capacity 1s that of any
of them' divided by their number.
Thus, if we wire twoé equal condensers

- in series the resulting. capacity is half

that of either of. thém; if there are
three ‘it is one-third that of any of
them, and so on. '

For resistances the above formulae
are cxactly reversed. When resis-
tances are 1n series the total resistance
is the sum of all, when they are in
parallel :

1 1 1

1
R=RiTR2TRS, ote.

When resistances of equal value are

wired in parallel the total resistance

is that of any of them divided by their

number.

To find the correct value of, the
resistance in a rheostat or fixed resis-
tor to be used in connection with a
given valve, make use of the simple

formula :
Volts to be dropped

By Filament current.

Let us take an example. We desire
to "construct a fixed resistor for use
with a valve whose filament requires
5 volts and passes -25 ampere. The

A Positive Success

=

accumulator in -this case will be a
6-volt one, and we therefore require
to drop 1 volt. Dividing 1 by -25 we
obtain the answer 4 ohms.

There is one exceedingly useful
formula and one handy rule of thumb
in connection with low-frequency
amplifiers. The formula shows us the
amplification obtainable in a resis-
tance-coupled amplifier. All ampli-
fication must be done within the
valve, since there can be no voltage
step-up in the coupling; what we
desire, therefore, is to find the value of
anode resistance that will allow us to
obtain a reasonable proportion of the
valve’s possible magnifying powers as
shown by its amplification factor.
The formula is :

w—_ R
R+ 2

M = actual amplification.

R = anode resistance in ohms.

Z =valve impedance in ohms.

r = amplification factor.

What amplification will be obtained
from a valve with an amplification
factor of 40 and an impedance of
80,000 ohms if a 500,000-ohm anode
registance is used ?

M 500,000 %
" 500,000 + 80,000
1,000
39
- approximately 34-5.

It must, however, be remembered
that so far as oscillating currents are
concerned the grid condenser and the
grid leak of the following valve are in
parallel with the anode resistance

The full amplification given by the
formula will not therefore be obtained
in actual working ; the amplification
will, in fact, be considerably less unless
the grid leak has a value many times
greater than that of the anode resis-
tance.

Xp

40
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The filament that holds world prefer-
ence because it improves any radio
receiver . . . because it gives more
value for lowest maintenance . . .
because it is tough and lasts longest.
The filament with huge proportions
and enormous emission. A British
filament found only in Mullard P.M.
Radio. Valves.

THE -MASTER -VALVE

Advert. MULLARD WIRELESS SERVICE CO., LTD., MULLARD HOUSE, DENMARK STREET, LONDON, W.C.2. Q
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THE BEST TERMINALS IN THE WORLD

THE NAME DOES NOT ROTATE SOLDERING NOT NECESSARY WRITTEN GUARANTEE AND
THE HEAD DOES YOT COME OFF STEM WILL NOT TWIST LOOSE CARTON FOR EACH TERMINAL

Soldering can be dis-
pensed with by using
the slot and extra nut.
The smooth stem at
the clamping gap pre-
vents fine wire bind-
ing up in the thread.
The collar has an
insulation bush for }
wood or metal panels, 30 different useful letterings.

and a wedge to pre- Price 9d. each
vent working loose. (Type B) I

The names cannot
be put on the
wrong stems.

Highly polished
black Bakelite

Insulation.

Patent

Electric shocks prevented, and
burnt-out valves minimised.

~

3 ) Type “M". Non-rotating
Obtainable from all Dealers, but in case of o = names as Type “ B ", l)ut not
difficylty send your order fo us, enclosing insulaled

your dealer’s name and address. |
T E R M | N A L s Price 6d. each.

|
BELLING & LEE, LIMITED, Queensway Works, Ponders End, Middlesex. |

~

PRICE PER SET,

ARTCRAFT RADIO CABINETS 3/6 me “PAREX" Ve

HIGHLY (Patent applied for.  Registered Design.)

BRITAIN'S BEST VALUE. NEW 1928 MODELS. POLISHED THE ONLY~PRACTIGAL HOLDER

. 4/'6
AMERICAN POPULAR TYPE (as illus.) for the
e Wy NEW SCREENED VALVES.
9 X 8 x 6 8 0 AS USED IN

10 x 8 x'6 |10 0
12 X 8 X 8 14 O
16 X 8 X 8 17 61 22 6
Baseboards Free. Hinged Lids 1/8
extra. Add 1/- for crate. - Ail Cabinets
sent Carriage Paid.
PANELS FITTED AT STANDARD
PRICES.

THE STRAIGHT FOUR

deseribed in THIS issue.

As supplied to the valve
manufacturers.

ORDER A SET NOW!

E. PAROUSSI,

10, Featherstone Bgs., High Holborn

Obtainable from all dealers or direct”from

The Artcraft Company, = :
158, Cherry Orchard Rd., Croydon _-‘—--u—.g__ - LONDON, W.C.1. 'Phone: C/m..;:;g

== THE BEST TIP FOR 1928
M S I USE FORMO COMPONENTS I 1/.,.
FORMO _ DENSOR A fully illustrated, well-compiled

) work on the construction and
A sound variable condenser uses of Radio components, in-

which fills a long-felt want. cluding = es (f el
SFecialliv tcl:lleesigg;%d tto take t]}]le BLUE PRINTS OF A o SARNSHP
acc o itherto genera '
Esed Fixed Condenseg. Foyr - THREE-VALVE
use as: TRUE SCALE” SET
Neutralising Condenser (Proportional L.F. Amplification.)
Aerial Conderser This gives reception with a

Grid Condenser

Reaction Condenser fidelity unobtainable by any
Phasing Condenser other known method, and a - — =3
Full Catalogue free on request. Tone Control Condenser TWO-VALVE SET. | gﬁtﬁfvﬂ%%:ﬁ%"?:é

The FORMO Company, Crown Works, 22, Cricklewood Lane, London, N.W,2,
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Two Filter Circuits
HE use of a filter circuit hetween
the receiver and the loud-
speaker is nowadays conmon
enough, the arrangement depicted in
Fig. 1 being usually employed. Here
a fixed condenser of large capacity 1s
inserted in onc of the loud-speaker
leads, the iron-cored choke Z pro-
viding a path for the steady anode
current.

N OTES AND J

Tweo Fitter

O el B

SarZ2mfas,
%%t/s o X
Recerver:
O
.

Ouvtout 4
Termindls oF
Recerver.

O

/or &mFds

ﬁyZ

Y.189.

When the mains are used to supply

HT. to the receiver, some sort
of filter circuit has still greater ad-
vantages. When long leads are

used to connect up the loud speaker
to rooms at a distance from the
receiver, it is possible that a worn
loud-speaker flex may at some time
come into contact with a similarly
worn lamp flex, with a consequent
short-circuit of the supply mains.
This risk can be obviated by adopting
the filter circuit shown m Fig. 2.
Fixed condensers are placed in “both
of the loud-speaker leads, the choke
serving the same purpose as before.
This isolates the loud speaker alto-
gether from the mains. The con-
densers should be of 1 or 2 mfd. capa-
city, inorder to pass efficiently the wide
range of speech and music frequencies.

A Special Switch

T HE receiver which I keep for local
station work is equipped with a
single switch to bring it into op-
eration, both L.T. and H.T. being cut
off when the receciver is not in use.
The L.T. supply is drawn from -
accumulator, and the A.C. mains
furnish H.T. through a home-con-
structed rectifier, with chokes and
large smoothing condensers to get rid

By A. V. D. HORT, B.A.

of the ripple. The switeh lights up the
valve filaments first, putting on the
mains immediately afterwards. On
switching off, the mains’ supply is cut
off first, after which the L.T. battery
1s disconnected {rom the filaments.

The efiect of this is that the large
capacity smoothing condensers are
discharged via the ordinary anode
circuit paths bofore the receiver is left.
This precaution, not perhaps of such
importance when the H.T. voltage is
low, is worth taking in cases where the
condensers arc charged to a potential
of severa! hundred volts, as they may
be, for example, in a transmitting
circuit. In any case it obviates the
risk of a shock on touching the con-
denser terminals when the apparatus
is not actually in use, since a good
condenser will hold its charge for a
considerable period.

The switch consists of two porcelain-
mounted D.P.D.T. switches, fixed
side by side on a baseboard and
coupled together. - The handles of the
switches are rcmoved, and in their
place a strip of ebonite is bolted to the
ebonite strips which join the pairs of
blades. A single handle is secured to
the centre of this strip for operating

Circuiis—A Speeia! Switch—Mounting Melers. ,xi

THe WireLess CONSTRUCTOR
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the switch. The dnllmg of the strip is
carried out as shown in Fig. 3, so that

-one switch always closes before and

opens after the other. To this switch
the L.T. supply is connected. The
blades of the other switch will not, of
course, close right down into the con-
tact clips, but they should be able to
make firm contact with them when
the blades of the first switch are right
home.

The contacts on the other side of

v
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the switch arc used for leading the
L.T. and H.T. supplics to other re-
ceivers when required.

Mounting Meters
]I'r is usual to mount voltmeters
and ammeters on the panel of
the receiver, when they are to be
used for onc purpose only, but it is
sometimes convenient to keep a meter-
outside the receiver for general service
in experimental work.

Meters with terminals at the side
may be fixed to the bench or to a
vertical hoard at the back of it by
means of screws through the flange.
Meters of the flush-fitting type, with
terminals behind, are not so simple to
mount. It is unnecessary labour to
cut a hole in a square of cbonite and
mount this on the bench. An attach-
ment for the meter may be made on
the lines indicated in the accompany-
ing sketch.

Thick ebonite is best for the main
support, and the two brass brackets
are secured direct to the meter ter-
minals. Their other ends are boited to
the ebonite, the bolts serving-as ter-
minals for the connecting leads. A
brass angle bracket at one end of the
cbonite support allows the meter to
be fixed on the hench in any con-
venient position.
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A Choke Former
Mnssns REDFERN’s have submit-

ted for test specimens of their

Ebonart high-frequency choke
former, made of slotted ebonite and
mounted on a suitable ebo_mte base

An ¢ Fbonart 7’ R.F. choke foriner.

with terminals. The idea is that
the home constructor should wind
his own choke on this former, thus
“giving himself the opportunity” of
much experimental work. The price.
is very reasonable and the former is

very suitable for the purpose for

- which it is designed.

|III|II||I|II|II|II|III|HIIII'_"

A well-made fized condenser—** C.D. M.’

Test Report on French

Transformer

We .have. received from Messrs.

* Wholesale Wireless, Ltd., for test and
report, a specimen of the Croix elimi-
nator transformer. Thisis a-compact

.

and well-finished component intended

‘for use in H.T. eliminators working

from alternating-current-mains. The
transformer submitted was rated for
220-volt mains -and was provided

with two secondary windings, one to

supply the H.T. voltage, and one the
L.T. current for the filament of the
rectifying valve. Both of these wind-

/ings were provided with centre tap-

pings, the L.T. winding being rated
to give 3 volts on either side “of this
centre tap, and to supply a current
of 1-5 amp. The H.T. secondary was
rated to give 200 volts on either side

-of the centre tap, with a maximum
current of 30 millilamps. On test witha

rectifying valve of the U.5 type it was
found that a current of 1-6 amp. was
supplied at a voltage of 58 for the
filament, indicating a creditably close
conformity with the. rating of the
transformer. Upon passing the rectified

IIHIlIIHHIIIIIIIIHIHIHIHIIIIIHII|I|I|III|IIIIIIIIIIIIIIIIIHHI'
A MONTHLY REVIEW OF
TESTED APPARATUS.

(NOTE: All apparatus reviewed
in this section each month has
been tested in the Editor’s private
laboratory,underhis own personal
supervision.)
SOOI RGN TR

RO

H.T. current through a low-resistance
filter' circuit, it was found that a
supply, of D.C. was available after
smoothing at a voltage of 180 when
30 milliamps-were-being drawn. Pro-
longed rumning under these conditions
of slight overload produced only a

very slight rise of temperature in the.

transformer, and this component
should be found to give perfectly satis-
factory operation.

A Well-Made Fixed Condenses

The C.D.M. fixed condenser, sub-
mitted for test, is a very well-made
component in = bakelite moulding,
fitted with adequate terminals and
soldering lugs. The general appear-
ance-will be seen from the illustration.
The central hole gives the advantage
that ‘the condenser can be fixed to
the basebo_ard or to the panel with
one fixing screw, while the measured |
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cepecity is well within the limits of
accuracy prescribed for such com-
ponents. The job is well-finished
and of pleasing appearance, and high-
frequency tests proved satisfactory.

This on-off switch is «a Bo;rycr Lowe
product.
A Jack Switch
The Bowyer-Lowe Co., Ltd., of

Letchworth, have submitted their new
Jack switch made on very similar

 lines to the well-known and excellent

jacks and mounted in the same way.
A plunger instead of the usual plug
is, however, provided, and this gives a

The * Eddystone ’ R.F. chole.

| very definite on-and-off movement
_anda thoroughly sound low. -resxstance

self-cleaning contact.  The switch
will sathfacton]y carry far more
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Mother and ‘her cherub!
And so with “ADICO” and the public.
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public’s confidence.

No ‘‘secret process
“ADICO"” sales since
with that of

1

1925. The secret of ‘“ADICO’s”
nine out of ten other successful
(1) Long practical experience in manufacture.

(2) Highest standards in raw materials consistently.
(3)- Capable workmanship carefully superintended.

(4) Thorough testing before leaving factory.

(s) Selling at a fair price.

Exlvact from test veport in the ©“ Broadcaster,” Wireless Trade Paper, dated July, 1926.

« After six weeks’ shelf life, with temperature varying from 55° to 70°, there
Our tests show the “ADICO" H.T.
Will meet the exacting demands-made
The price is very moderate.”

was not the slightest drop in voltage.
Battery to be excellent in cvery respect.
upon H.T. Batterics by present-day receivers.

Implicit confidence in ea.cil other alwavs.

“ADICO’s” aim is to keep the

has been responsible for the phenomenal increase in
success 1s
commercial propositions :

1dentical

@Opz'zfz'z)@@ the Finest value in the world

Prices: :
HT 100v. ..12/6
HT. 6ov. .. 7/6
HT 30v. .. 4/-

Grid Biasgv... 1/8
Flashlamp 4°5 v. 43d.

Dry Cells.
Spring terminals 1/10
Screw » 2/3

RIES ,

ADIE & CO., LTD., Dept. W., 2, Aldermanbury Avenue, E.C.2.
Telephone : London Wall 2474.

asygsipme i
pssassesssansEARILe
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SNSAPETRUBEINTEENsEEIEAsERREERE RN,
SubnaessEREAsIEsnEBIRNANABEETINERE)

Large Capacity.
Torch 45v. .. 1/1

w 3V. .. 9d.

» Isv. ..43d.

If your dealer cannot

supply you we will

deliver, post free, on

receipt of cash wilh
order
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Tungstone High Tension 96 Volt De Luxe

Special Ebonite and Rubber Insulatien. No Current Leakages. 3 Amp. Hour Actt}al Capacity.
Patented 12-16 Volt Low Tension Remsvable Charging shown on the Front of lllustration removed.

Thick ebonite panelisfixed between
each 48 volt section. All terminal
bridge pieces are firmly mounted
on an ebonite panel which forms
the front of the cabinet. Rubber
bands round each 2 volt unit secures
independent separation and perfect
insulation. Additional insulation
is provided as all units stand on
Rubber mat, and cabinet is fitted
with rubber feet. The Cabinet is
solid teak highly polished, with the
new enamel, giving a glass hard
surface that cannot bz soiled or
scratched. Twelve volt Sections
can be-taken out separately.

Price :
= : 60 Volt - £5 15s. 0d.
/1//////&////‘/////////1;/:; /’2 %6 VOlt - £10 108. 0d.
B Sold UK. on Extended
Monthly Payments.
Apply for Detuils.

T
I///'(/}Z/VAW’/’/ e

Shywv ' ng Low Tenslon Charging Equipment removed.

TUNGSTONE DE LUXE HIGH TENSION Fitted with Patented Equipment
for Charging on 12-16 Volt Low Tension Plant.

First Charge completed in the Short Period of 12 Continuous Hours, Re-Charges in Seven Hours,

The practical advantage of Tungstone’s exclusive feature of BALANCED PLATES, in combination

with Low Tension Charging Equipment, guarantees that the First Charge and all Re-charges are

fully completed, consistently and reliably, which the present-day long period charging cannot

guarantee and never secures, the basic fault necessitating heavy costs for repeated re-charges
at short intervals.

" HIGH TENSION PLATES. EXCLUSIVE FEATURES Never

Before Achieved by any other Maker.

All Tungstone High Tension Plates are SCIENTIFICALLY BALANCED in correct weight
proportions of the Grid and Pure Lead Paste, so that the Ampere Hour Capacity is evenly-used up
by an automatic proportional discharge of current from Positive and Negative Plates securing steady
voltage. No abrupt changes in the potential. The drop slow and imperceptible. No Wood
Separators prevent Voltage fluctuations due’ to polarization and internal resistance which is
negligible. "No frothing or foaming. No Sulphation. No Parasitical Noises in'Phoites or Loud
Speaker. No sudden Plate failure at a critical moment demanding Voltage adjustments. - The
respective Plates are Certain to get their required proportionate charge of curreat. If correctly
First Charged is a guarantee against uneven strain and irregular drain on Plates on Chaige and
Discharge, and there is no chance of a separate Cell discharging and reversing long before the
others. The loss of charge on standing is low and the local action small.
The open Circuit Voltage will give due warning of the approach of the Battery to a discharged state,
As H.T. Cells are small ‘it is difficult to test the Specific Gravity. Balanced Plates allow greater
dependability to be placed on voltage readings. Cells are not permanently ruined by being
left standing for months.
For Post Free Copy of Free Booklet on MODERN BATTERY FAILURES containing Special
Iliustrated Articles, send name on Postcard to:—

TUNGSTONE ACCUMULATOR CO., LTD., The Independent Battery of the British Empire,
3. St. Bride’s House, Salisbury Square, Fleet Street, London, E.C.4. o
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What’s New—-contin aed |

current than the most extravagant

valve sets can ever utilise, and it can
be thoroughly. recommended as a
sound job.

The Eddystone Choke

A radio-frequency choke which has
satisfactorily passed laboratory tests
has been submitted by Messrs. Strat-
ton & Co., Ltd. This takes the place
of an earlier model which covered
the lower broadeast band only, and
is designed to cover both the ordinary
and Daventry ranges. It consists,
as will be seen, of a conical former
with a number of slots, adequate
terminals being fitted, together with
soldering lugs. The choke itself is
supported away from the.base on a
small pillar, the base being secured by
two screws. ‘This choke can be used

quite satisfactorily in all ordinary

circuits which call for such a device.

A Good Radio-Frequency
Choke

From Bowyer-Lowe we have re-
ceived a new radio-frequency choke,
a particularly well-finished component
of conical shape and a multitude of
slots, giving a subdivision into far
more sections than is often the case in
radio-frequency chokes.  This, of

The Bowyer-Lowe H.F. choke.

course, reduces the self-capacity appre-
ciably. The choke has been submitted
to the standard tests for radio-
frequency chokes in this laboratory,

and has passed them all quite satis-
tactorily. The only criticism we would
malke is that the terminals are on the
small side, but as soldering lugs are
provided this is not & very important
point. A thoroughly good and well-
made component, it can be recom-
mended to all readers.

A neat on-off siciteh (Wright & Weairve).

Neat On-and-Off Switch

From Messrs. Wright & Weaire,
‘Ltd., we have received specimens of
their new on-and-off switch, a very
neat and small component which gives
a sound and thoroughly satisfactory
contact at the “on” position and a good
break at the “ off.” The special points
to look for in a laboratory test with
regard ' to on-and-oft switches are,
firstly, that good positive contact
should be made at the ““ on *’ position ;
secondly, that the ““off” position
shall be clearly defined when the switch
is mounted on the panel, and, thirdly,
that the insulation and mechanical
make-up are good. The switeh satis-
factorily fulfils all these requirements.

A New General-Purpose
Transformer

A new transformer in a brilliant
orange casing is now being supplied
by R.I.-Varley, Ltd., as an inex-
pensive general-purpose transformer
for those cases where-the constructor
does not care to fit one of the more
expensive types. At 15s. it is very
good value, and while not giving
quite so high a standard of repro-
duction as the larger *“ Straight Line ”
‘already reviewed, it is really excellent
value for money, and is very much
better than many transformers sold
at higher prices.

Lissen H.T. Battery

Some months ago Messrs. Lissen,
Ltd., submitted for test two specimens
of their 60-volt H.T. battery. It is
not the custom of this journal to issue
immediate test report upon batteries,

153

for obviously the only satisfactory
test is of performance under normal
conditions.  The batteries were
immediately put on test in different
fashions, one being given a regular
and steady day-to-day use in con-

_junction with a normal receiving set,

the set being used for two or three
hours daily;- while the other battery
was used for general experimental
worlk, sometimes for running powerful
sets for two or three hours on end,
the discharge taken in many of the
tests being mueh in excess of that
which one would normally, or reason-
ably, take from such a battery. At
the end of four.months both batteries
were as lively as ever, showing a
very small drop in voltege and being
completely free from noise. The
performance of these batteries is

The R.I.-Varley L.F. transformes-. -

considerably in excess of that which
we expected for the low price charged,
and they have proved considerably
more reliable than several other
higher-priced makes which have been
tested m the laboratory.

We have one comment to make
regarding the label of this battery
and its use for grid-bias purposes. 4.n
examination of the battery shows
that the negative end is tapped at
each one-and-a-half volts up to
seven and a half on the 100-volt size
and up to four and a half on the
60-volt size. Instructions are given
to plug the grid bias connection of the
receiver into the negative socket and
the H.T. negative lead to one and a
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half, three, four and a half, etc.,
which will- give the required value
of grid potential. Now'this scheme
is quite excellent in receivers where
H.T. ncgative is connected to L.T.
negative, but is not satisfactory where
H.T. negative is connected to L.T.
positive, as is the case with a very
large number of receivers, in fact
practically all published in this journal.
The advantage of comnecting H.T.
negative to the L.T. positive is that
the voltage of the accumulator is
added to that of the H.T. battery,
and, as we usually desire to get all
the H.T. voltage we can, this is a
distinct advantage. If the scheme
marked on the Lissen battery is used
m a set where H.T. negative is con-
nected to L.T. positive, the voltage
of the accumulator is working against
the voltage of the grid bias, so that
with a six-volt accumulator if the
grid bias negative is placed in the
negative terminal of the battery and
the H.T. negative i one of the
tappings, say, six volts, the grid bias
13 exactly zero!

There is nothing whatever against
the scheme in a set with H.T. negative
connected to L.T. negative, but we
would suggest that a note is made
on the label that the scheme indicated
only applies when a set is so connected.

The * Colvern ”’ binoecular former.

Headphones
From Messrs. Lissen we have re-
ceived specimens of their new
headphones—an inexpensive line of
quite satisfactory instruments. They

are marked 4,000 ohms and the
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measurement shows that the resist-
ance 1s sufficiently close to this figure,
while the quality of reproduction
and sensitivity shows them to be
perfectly satisfactory. The head-
bands of the telephones are reasonably
comfortable, but the earcaps are on
the small side and are made much
more comfortable by attaching a pair
of the soft rubber cushions sold by
Sorbo and other firms for use with
telephones.

A Good Binocular Former

The Collinson Precision Screw :Co.,
Ltd., of Walthamstow, well-known
makers of [the “ Colvern” com-

" ponents, have produced an excellent

binocular former on which home
constructors can ‘wind their own
coils. The former is a particularly
clever moulding - in bakelite with
a minimum of solid dielectric material
and fits, of course, the standard six-
pin base, the pins being numbered
clearly and holes being provided for
threading the connection wires
through the base.” The individual
cylindrical formers are easily detach-
able for separate winding and a
noteworthy point is that provision is
made for withdrawing the completely
wound former from the base without
touching the windings.

MAGNUM

COUPRPLING
UM T

which incorporates
a Vibro valve holder.

This instrument has heen desigued to
mect the modern demand for true
reproduction now made possible by the
recent introduction of valves specially
designed for Resistance Capacity
Coupling, the inherent virtues of
which are now fully recognised, the
principal one of which, however, is
faithful and pure reproduction over a
wide scale of frequencics.

This Unit contains a correctly pro-
portioned Condenser, Anode Resistance,
and Leak of a special design to eliminate
all possibility of variation due to climatic
conditions. These elements are sealed
in a Bakelite Moulding; which, as will
be seen in the illustration, embodies a
Magnum Vibro Valve-Holder. Nickelled
terminals and also solder tags are
provided.

The Unit is supplied in ncat carton,
including fixing screws and Ccircuit
diagram, the general finish of the
instrument being of the high standard
associated with Magnum Producte.

STRAIGHT LINE FOUR

as described hercin by Mr. PERCY W. HARRIS.

£ s d

1 Mahogany Cabinet with baschoard .. 2 0 0
1 Ebonite Panel, 24 x 8 x { ins, ready

drilled .. .. e es .. .. 012 0

3 Mz

CONSTRUCT THE

Coppcr Scr Boxes with

bases (as used in the original sct de-
seribed herein) .

1 Magnum Terminal Panel with & ter-
minals drilled and engraved

1 Magoum Terminal Panel with 4 - tcr-
minals drilled and engraved ..

1 Magnum 6-pin Base .. .

4 ‘Vlu.gnum Calibrated Rheostats . ob

2 Magnum Vibro Valve Holders ..

€. Condensers, 1 mfd,

1 F.¢.C. Condenser, 2 mid. ..

1 T.C.C. Mica Condeﬂscr 02 mfd.

3 T.C.

—
-1

[

=

PRICE 10/6

Size: Héight 13 in. Overall dia., 3 in.

A highly efiicient 3.valve Receiver can be
simply and cheaply constructed by the use of
two of these Units. Full particulars and con-
structional details will be supplied free on
applicution. BLUE PRINTS 1/6 EACH.

BURNEJONES

& CO.LTD.,
MAGNUM HOUSE

TELEPHONE:: HOP 6257

288,BO0ROUGH HIGH ST,

LORDON.S.E.1
164

1 Lewcos Binocular Aerial coil, B.A.C.B

2 Le\\cos Binocular Spht. Second.\ry
Coils, B.8.8.4

2 Lewcos 6-pin bases .

1 RI Anode Resistance with dlps as
describ

3 Ripaults -0005 Var, Condcnsem vntih
Slow-Motion Dials .. ..

3 Wearite HF, Chokes ..

2 Parex holders for Screened ‘Grid
Valves .. = sl L

2 Dubilier Oondensers 001 ..

1 Dubilier Condenser, <0001 .

1 Dubilier Condenser, 0003 with’ chps
for Series Leak .. . T

2 Dumetohm holders .. S

3 Lissen Grid Leaks as specmed 55

1 On & Off Switch .

2 10-ft. lengths Lead Covered Wire

6 ft. Rubber Cowered Wirc 50 g

Glazite .. .. "

[
PO OOV 2

1
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If required :

3 Extra Coils for high wave-length
range . .. -

2 Screened Grid anv%. '8.625

1 Cossor 6-valt R.C. valve

1 Cossor Stentor Six a

Any of the above components supphed sepamtely

as desired,

NOTE.—Where a complete set of components is

purchased together, Marconi Royalties at the rate

of 12s, 6d. per valve holder are payable,

O
-
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Tur WireLess CoNSTRUCTOR

ON'T buy your Components blindly. A little thought
beforehand may save you endless trouble and expense
afterwards. Buy parts that are proved by experience to
be the height of instrument efficiency. Buy Eureka Radio
Instruments, and know that they will give you faithful and
long-lasting service.

Each Eureka Instrument—the world-famous Transformers,
the Ortho-cyclic Condenser and the new Loga-cyclic Condenser
—is an instrument of precision. Long years of experience and
experiment have made it so. Say “ Eureka” to your Dealer—
and get your Set right first time,

GET THEM. FROM YOHR DEALER
REDUCED PRICES

Ortho-cyclic Condenser. ol -
New Loga Cyclic Condenser. 350 - :;fz
Eureka Transformers.
S E ey b e INSTRU ME’\ITS
Reflex Model - 13/6
PORTABLE UTILITIES CO., LTD., FISHER ST. W.C.L. PI\ECISION

&) 2801
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OUR NEWS BULLETIN

Some of the More Interesting iHappenings

in the Radio World this LMonth

e ek

Empire Broadcasting

A-r last the B.B.C. has come up to
the seratch in the matter of

Empire Broadcasting. = Just
after we had gone to Press last month
it was announced that an experi-
mental short-wave transmitter was
being erected at the Marcomi Works
at Chelmsford. The test transmissions
will be carried out on a wave-length
of 24 metres under the call sign 5 S W.
The Chelmsford masts are nearly five
hundred feet in height, and as the
new station will use a power up to
25 kilowatts, it is probable that when
the B.B.C..does start Empire Broad-
casting, it will start in style !

Sydney on One Valve!
The B.B.C.’s second relay of broad-
casting from Australia was not nearly
so successful as the first. But it 'must

not be inferred that the first success |

X

3
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was a freak that cannot be*repeated,
for Sydney has been coming over with
tremendous punch. One Insh listener
who tuned in Sydney direct on two
valves reports: ‘ The volume at
times was too loud for earphones, so
I cut out the Mullard P.M.6 valve
and got most of the.programme on
the P.M.5X only.”

Germany’s Super Station

Langenberg will soon have to look
to its laurels, for the great new German
super station at Zeesen isnow straining
at the leash. This super trafismitter
is soon due to start pushing out a
programme on 40 kilowatts, or there-
abouts, and it-is reported that the
tests from this station will begin
during November.

Washington Conference
What has been happening at the
Washington Conference ? Up to the
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time of writing, nothing startling has
been officially announced, although
some almost incredible rumours have
crossed the Atlantic. One thing is
certain. If the Conference -can stop
some of this jamming. heterodyning,
wave-length pinching, frequency wob-
bling, and similar trials that John
Listener has to put up with, it will
have been -well worth while.

New York’s Disappointment

New -York’'s listeners are horribly
peeved about the great new station
just built -at Bellmore; Long Island.
It is the new home of WE A F, and
was-to, be built * absolutely regard-
less.””  Apparently the site i§ unsuit-
able, or soniebody has heen regardless
of something fundimentally necessary,
for instead of making all the New
York loud speakers rattle their
diaphragms simultaneously, WE A F
has simply whispered like a_ghost with
a cold. Whatever the cause, Loug
Island’s big noise has had to be taken
off the air before the shine had gone
off its aerial wires.

National Wireless Week
This year National Wireless Week
is being celebrated from November
14th to the 19th inclusive. All-star
(Continued on page 158.)
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THE overburdening of Valves is
so common, that the Ashley

we send
post free.

Resistor method of prevention
when adopted, not only takes the
extra load from the battery but
relieves the burden of anxiety on
the minds of those who may have
to foot the bill for replacements.

And similarly, each of the other
Ashley components perform their
various functions reliably in the
Home Set, so that nothing will
go amiss in the-absence of the
person whose pet it
may happen to be.

Two fully descriptive leaflets
will be sent on request.

Gp
2 4518‘/

L4
. RESISTOR
)_» AND BASE]

2/6

State particufars of valve for
which Resistor is - required
when ordering. )

MULTIPLE
FIXED
CONDENSER

S/6

15 various capacities
from the one unit.
RCC. UNIT 3

S/6

Neatest and most reliable
at lowest price obtainable.

GUARANTEED‘
COMPONENTS]|

ASHLEY WIRELESS TELEPHONE Co.(1925)Ltd.

LIVERPOOL

Finch Place, London Road,
156
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ou musz‘ have a
recision Imzmmml

¥
slmr'pjgmmnq

Modern radio circuits call for critical tuning—cntrcal
tuning demands precision condensers—precision con-
densers means Pye condensers for accuracy and reliability.
Pye precision condensers are scientific instruments made
one at a time with great care, You need thein to get
the best from your set.
PRICES~rqaoo1, ‘0002,

" W. G. PYE & Co.,
:‘),i & $ “Granta Works,” Montague Rd.,
o CAMBRIDGE.

‘0003 Mfd. 17/6 each.
‘o005 Nfd. 18/6 ,,
‘00075 Mfid. 22/6

R CROR ORI RO
PREPARE FOR THE NEW &
B.B.C. S.W. STATION.

AERO COIL SUPER-SENSITIVE
INDUCTANCE UNITS.

The Perfect Inductances for all SS\W. Work.,
(FULLY ‘'COVERED BY BRITISH PATENTS.)

S.W. RECEIVING KIT

Completely  interchangeable.
Range from 15 to 130 metres.
The kit includes 3 coils and
mounting covering U.S. Bands
of 20, 40 and 80 metres. You &
can increasc the range of the
Aero S.\V. Recciver to cover £
‘\avelenglhs up to 750 mctres
with coils Nos. LLN.T.4. and IN.T

!&mﬁmt(ﬁﬁﬁﬂ

Y Each,

SR\ Aero s.W. Kit 15-130 M. List Price 52/6 g
Extra coil, No. LINT4. , . 16/6

. LNT5. . . 16/6 &

» ”

S
AERO SHORT-WAVE SET.

Its performance tnakes it the leading short-wave set for distance getting,
selectivity, volume, and easy control. Used by the United States
Gosemmeut Broadcasting Stations, University Laboratories, the MaceMillan
Expedition, Umversnty of Michigan Greenland -Expcdition, and adopted ¢
by leading experts and amateurs throughout thz world.. :

Send for deiails To-day and get to know

the marvellous results of S.W. reception.

THE ROTHERMEL RADIO

CORPORATION OF GREAT BRITAIN, LTD,,
 24-26, MADDOX STREET, LONDON, W.1.

l'elc Nos.: ‘Grams:
Mayfair _-,,8 and 579. Rothermel, Wesdo, London.

Bk ‘WireLEss CONSTRUCTOR

Regulation
of voltage
by means of

WESTON
Instruments
gives improved

reception

To obtain maximum results from your receiver
you musi be sure thac the H.T., L.T. and
G.B. voltages are regulated correctly. Foran
exact measurement of these variable voltages
use a Weston Pin-Jack Voltmeter with high-
range stand. Only the Weston standard of
accuracy and reliability is sufficiently fine to
be of any use for such’ measurements.

The Weston free booklet “Radio Control” explzins
the necessity for accurate electricalconwol of yourradio
receiver and gives much helpful advice. Let us have
your mame and address.

MODEL. 506 Pin-Jack Voltmeter complete with
high range stand and testing cables £2:10:0

WESTON

STANDARD THE WORLD OVER
Pioneers since 1888

Weston Electrical Instrument Co. Lid.
-15, Gt Saffron Hill,
London, E.C. 1

D
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OUR NEWS BULLETIN
—continued from page 156

programmes have been arranged by
the B.B.C. and the quality of the
turns is such that even if you can’t cut
out the local station there will be some-
thing well worth hearing all the while.

The Trans-Ocean 'Phone

The trans-ocean telephone, broad-
casting’s big brother, has been making
ood progress of late. Not only the
U.S.A., but Canada also can now be
called up by any telephone subscriber
in this country. The hours of service
are from 12.30 a.m. to 11 p.m., and
the charge is not a nominal but a
“phenominal ” one.  Kipling said,
““ A nation spoke to a nation,” and the
P.M.G. said, “ Yes! Fifteen pounds
for three minutes, please!”

Remote Control

Surely one of the most remote of
all remote controls is that fitted to
the five-metre transmitter of W G Y,
Schenectady. To avoid body capacity,
the tuning is done at a distance of
one hundred yards away from the
transmitter by means of a rope-driven
vernier |

A Timely Tip

If you have not yet bothered to do
80, it would not be a bad idea to give
a fatherly eye to your aerial, in pre-
paration for the winter weather.
Masts and guyx that look groggy,
and insulators that won’t insulate
properly, are liable to give any amount
of trouble when the winter gales get
going. . So when you hear the an-
nouncer talking about winds that will
reach gale force, remember that tall
masts are all right provided they are
masts, but they make uncommonly
poor skittles.

The Promenade Concerts

From a musical point of view, the
B.B.C. has been striking the right
note recently. The promenade con-
certs were & huge success, opera
seemed more popular than ever
before, and in general the musical
side of the B.B.C.’s activities seems
to be forging ahead favourably. 2 Z'Y,
the Manchester station, is living up to
its reputation as a centre of harmony,
and at least eight of the famous Hallé
concerts will be broadoast during the
coming winter.

Is 5GB Falling Away?

Is 5 GB falling from grace?
New aerials and more power are all
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very well in their way but, after all,
the fundamental fact about a station
is what sort of programes can it
produce ? Several readers have
written to say that 5 G B seems to be
falling off, and it will be a thousand
pities if the B.B.C. allows the cheery
character of this station to fall under
the spell of the killjoys and uplift mer-
chants, who want to make Daventry
Junior a station fit only for heroes
to listen to.

2-ASL

Mr. G. Hume has drawn attention to
an error which appeared in last month’s
WIreELESs CONSTRUCTOR, under the
photograph of his station 2-ASL.
This station has not been heard in
Australia when using low power, but
signals were received at 2:A S L. when
the Australian station was using only
five watts.

Langenberz’s * Ghost”
Listeners who were troubled
recently. by the jamming on Langen-
berg’s wave-length will be interested
to learn that the culprit has now been
traced. It appears that the ghostly
transmissions emanated from Paris
P T'T, which station was temporarily

trying out a longer wave-length.

SAVOYARD.

Ww“wwwww"vvww"wmm“""uvw' -w W
n.&mmammgmnnnm‘m“mmm,ﬂ\‘-‘n“x-‘ re W -V . - V-V V. V:W\

A A & 4 -4 4 -4 4 -4 4 4 4 4 4 44 4 4 4 4 4 4 4 4
y v Vv Vv VvV VvV VvV VvV VvV VvV V. VvV VUV VvV V- V-V WV VYV VWV VvV VN

REDF RN'S

REG.NO. 469456, li

NON-METAELIC SURFACE EBONITE

RADIO PANELS
Entirely free from surface leakage, Ebonart
1S strong yet easily worked. Artistically
finished in mahogany grain, and black,

Made in all the standard sizes.

Obtainable from all dealers.
Send for The Book of Ebonart, a useful guide for the wireless amateus.

REDFERN’S RUBBER WORKS

LIMITED, HYDE, CHESHIRE.

A A 44 4 4 4 4 4 4 4 4 4 -4 4 & & 4 4 4 & -4 4 4
L. . AN, AR AR SR AR JD SR AR DA AD AE G S AT SR A S S S, S

©

A A A & 4 4 -4 A e 4 A A & 4 4. 4 4 B 4 4 -4 4 4" 4 4 "www"w“""‘r
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C. E. PRECISION
SECTIONALLY-
WOUND
FIXED
RESISTOR. '
THE LAST
WORD IN FIXED RESISTOR
DESIGN,
within | per cent of its stated value.

Made in all values from 0 to 60 ohms.
Anti-capacity and non- mlcmphcmc

Price 2[/_ oy Price l/‘G each, Clips and Base l/-

€. EDE & CO., LTD., BYFLEET, SURREY

Manufacturers of
C. E. PRECISION RADIO COMPONENTS
AND BROADCAST RECEIVERS

. WRITE FOR LIST OF COMPONENTS
AND CIRCUIT DIAGRAM OF THE

Its accurney is guaranteed to

) E. PREC]S]ON FLOATING
VALVE HO

“ORCHESTRAL
THREE”

Recciver that scts the' Standard of

Perfection

The

C. E. PRECISION WIRE-WOUND
ANODE RESISTANCE.

The wire uvsed is sperially made and costs

&£15 a pound. Each value is abseolutely

20 000 1o 50, 000 ohms 39, 60,000
100,000 ohms 49, 150, 000 10 200 000
250,000 ohms 8'~. 0,000

Cllps and Base 13 enra
ther values to order.

C.E PREC:SION
RHEOSTAT

The resistance remzins constant

always and the smoothness uf
control is a noteworthy feature

to

ohms 7 -

ohms 15'..

Best Quality at Chéapest Prices.
Valves, Batteries, 'Phones, Rheostats, Transformers, etc.

“Radio Miero.” Fil. Volts, Anole Vclts. Amps. Price.
“ Special ** 3.5—4 40—80 .05 786 each
New Bivolt 2 .03 748 7.,
}}}ew };ivolt Power 2 1.8 }g g M All
ew Power 3.5—3  40—250  O.1 P
« Triotron.” -
T. 10 1.6—2 50—120 0.2 5. each. | Free
Z.D. 2 Power 2 86 :
T.S 1 .06 63 .,
Z.E. 4 Power 3.4—4. ° 50—150 0.2 6w | 2

“Polo ** Batteries. 6o volt-7 6. roo-volt 106,

Write for Hllustrated Lisi FREE.

(Carriage 1/- extra.)

(Traders plegsc sead card.)

BISHOPSGATE ELECTRIC SUPPLY (1924) co.,
180, Bishopsgate, London, E.C.2.

CUYT THIS OUN
FOR CABINETS

and post to us for new FREE list illustrating

Cabinets as shown in “Wireless Constructor,”
ele., ele,

NAME

ADDRESS

(Write in block letters, please)

CARRINGTON Mfg. Co. Ltd,,

Camco Worls, _
Sanderstead Road, South Croydon
Telephone : Croydon 0623 (2 lines).
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“.C.C.” (Choke
Capacity) Output
Unit.

L.F. Trans-
former, Type

06 (UL

The Giits
he will appreciate most

Of all the multitude of gifts there are to give at
CHRISTMAS few will please the radio en-
thusiast as much as components tor his construc-
tional work. Choose IGRANIC and you'll give
latest design and periect workmaaship.

The IGRANIC range is the most complete in the
world—from a complete receiver to a terniinal.
Here are a few suggestions :
L.F. Transformer, Type *G.” Absorption Wavemeter.

Sets a mnew standard in Trans- Enables all stations received to be
former design. Substituted for an quickly identified. It also makes an

old' transformer, it will give new life  ¢fficient wave-trap.

and unequalled tome range to a An javaluable accessory to any

wircless set. wireless set. . -
Price £2 13s, 6d., without coil,

Tworatios.” 3:6: 1 for first stage and
‘single stages. Coil A. “18~ 55 metres 1078
72 1 for second stage B. %0- 157 10'8
and with valves Y C. 160- 600 . 18 -
of very low im- Y D. sso-z000 . £ 1s.

pedance.
Price 30/-.

¢¢ .C.” (Choke Capacity) Output Unit.
\When inserted in the anode circuit
of the last valve, it diverts the heavy
anode current from the loud speaker,
thus improviug quality and lengthen-
ing the life of the loud speaker. set of four covers 15 to 130 metres.

Price 21 6. Price 11/8 per set.

Write for the new Igranic Publication No. J.339

which illustrates and describes the entire range.

IGRANIC ELECTRIC CO., LTD.
149, Queen Victoria Street, London, E.C4

Short-Wave Inductance.

The standard plug enables maiy'
existing receivers to be used for the
reception of short wave- -lengths.
Rigid and highly efficient they ¢ong
tain all the properties essential for
successful short-wave reception. A

WORKS : BEDFORD
Branches: Bravivenay, (@ IG&A"IC qLAsaow. LEEDS, MAN-
BRISTOL. CARDIFF, N a_‘_"ﬂ"_ﬁ,.' CHESTER, NEWCASTLE.

Short-Wave
Inductance

Coil.

Absorption
Wavemeter.



THe WIReLESS CONSTRUCTOR

THE “STRAIGHT LINE”
FOUR
—continucd from page 99

make the connections which pass
through the various holes in the boxes,
bare the ends of the wire, as pre-
viously explained, thread them
through the holes and carefully bend
them until they come to the right
positions, and then ‘solder securely
Be careful not to rub the lead casing
too much against the sharp edging of
the hole in case you cut through both
lead and insulation,

Careful Insulation

You must also be careful that the
lead covering does not touch any wires
inside the box. Where there is a fairly
long lead from the cutside of the box,

“to a component inside, as in the case
of the screening box C, it is not a bad
plan to take an insulated wire, such

~as Glazite, from the component inside
the box to within, say, half an inch, of
the hole through which the lead-
. covered wire is to come. The lead-

eovered wire can then be threaded |

through and soldered to the bared
end of the insulated wire. This is

a safety precaution I have found
useful.

Notice that the negative connection
of the last.valve is taken to the lead
casing of the wires, as is also the grid
bias positive. As the lead casing is
connected to'earth and negative L. T,
this saves additional wires.

So far as the panel is concerned, it

" is only necessary to hold it up against

the baseboard in its correct position
and note where holes are required for
the spindles. These holes can be quite
large and it does not matter whether
they are cut uniformly as they will be
covered by the dials.

The on-and-off switch is mounted
by the single-hole-fixing method, and
when the last of the three holes for the
spindle has been cut, the panel can
be secured to the baseboard by screws
along the bottom cdge. The three
dials are then clipped over the spindles
and positions of their locking screws
marked. The dials are then secured
in place in the usual way. You can,
however, carry out all tests with the
receiver by temporarily securing dials

" to the spindles before the panel is put

in_position. Even the on-and-off
switch can be joined to its lead-covered
lead and supported in “ mid-air ”
without the panel, as shown.

Before putting any- valves in posi-
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tion it is essential to test to see that all
the connections are soundly made

“and that none of your wires are short-

ing anywhere. When this has been

-done there is nothing to do but to

insert the valves, connect up your
batteries, aerial and earth, and ‘tune
in the stations. There is no adjustment.
and no neutralising to be done, and
if you have followed the instructions
carefully the set should work properly
right away.

Good Quality

The quality of reproduction will
astound you for distant stations come
in exactly as do the local. First of
all, the tuning may seem flat, but this
is "'due to the great radio-frequency
amplification given by the set.
Actually, any one dial can be turned
through several degrees without los-
ing the station, but when a station is
tuned-in at full strength on all three
dials, the set will provc to be as selec-
tive as you can desire.

For example, at Wimbledon, when
2L O is going at full blast, using.a
large outside aerial, 1 can tune in
Stuttgart on 379 metres without any
trace of 2L O; while Unioa-Radio,
Madrid, can also be received while
London is working. This station is

(Continued on page 162.)

Th 15 Wmters most
pleasant l\obby

\Vhy ‘pay a high price for a Cone Loud Speaker ‘when
you can’ make one just as efficient and attractive vourself,
aad for a quarter the outlay ? A few hours spent on the
fascinating and easy task of constructing your own Cone
Speaker, and you have an instrument which is equal in

erformance to any that can be purchased. But one
important point must be borne in mind. Six-Sixty Cone
Speaker Paper Is the only Cone material which will guaran-
tee you that perfect reproduction which is so desirable. A
very special material, the processes in its manufacture
ensure tonal qualities and purity unobtainable with any
other material,

The quality of Six-Sixty Cone Speaker paper may be
judged from the fact that It is used in most of the well-
known American Cone Speakers. America is the country
which originated the Cone.

Made in two sizes, 12 in. diameter and 19 in. diameter,
Six-Sixty Cone Speaker paper is obtainable from 'all
Radio.dealers, but in case of difficulty write direct to us.

Prices 2/6 and 3/6.
Brass Washers 3d. extra.

THE ELECTRON CO., LTD., Dept. W.C..
Charing Cross Road, London, W .C.2.

122-124,

S
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£300 A YEAR

FOR YOUR SPARE TIME!

‘Wonderful New Invention YOU can Make and Sell
under My Patent!

BALLY, genuinely, you can to manufacture under my Royal
make at home and in your Letters Patent, in order to ensure
spare time a sum of extra moncy unrestricted marketing. Let me
up to £300 per year. The work i3 hear from you NOW before some-
of fascinating interest. It will body else is granted the licence
open up to you new ideas, new vistas and the extra income that can so
of money-making ; provide many of easily become yours.
those luxuries and necessities which Simply forward the cou-
fon and, by return of post,
will send you every par.

you bhave® so long wished for,
and give you occupation
just at those bours when
time is apt to bang
heavily on the hands.

Never mind the
Kuot in your

" e o
IN THE COMFORT OF YOUR OWN HOME .
Youk(l:ANd [l)‘O?;}:LBYYOUR iNCOMQEi“Tha a Hl
Others are doing ~ Work 1s a delight. You can keep abiLitst — yion)ar wigh V
: . ke each d: k. N , ’
this by working my  Mpienste o ke ash Iy onmeek g W Yo, .
gnlol.'mc;uslty suc&?;s- Epare-room or eveﬁ:; the]:iu:hel: t:hle can {“ayb wish I b l
ul patents. y scrve as your profit-making * factory "' 0 be ac-
not you? It costs and the children can help toof quainted. It I\O need for you. to remember ‘when
you mothing to i , canitics i oSS who ‘ your L.T. Batteries ought to be re-
write for fuil particulars, and you  secize opportunities who succeed. 3
cahn tthen see ‘fior yourscff exactly Take !th opportunity NOWw, charged lf you use Peto & Ra?ford
what you can ao. LR et S0 SEERA GENER BMNE EENM o SRS 1 1
My (fqtents are In very great ) " MAKE-MONEY -AT-HOME Indlcatmg Accumulators. JU.St ELACE
SRT | BATISIEED gl g une ot T i ‘ at the Ball-floats and you can” see how
electricity—so muc| that - o 5 RDS Co., e e
2 = . King's Lyna. Norioih. | the juice stands—charged, half-charged,
1 GUARANTEE l Sirs.—Please send me at once. and
FREE, full detalls as to how I ean or nearly run-out.
tyou;pl'toﬁgs, and furt_hex't guarantee I ;‘_‘{S,'ff Mxon%clz;l;euozu‘xia lntan;]yD spa;;: 4 — ] h b . h
0 protect you against any in- b B & S
iringement 5z interferenco * with | Pegiase 2o J That isn’t all about this battery, either.
Jour Omatrl;;t. Ox:llly faricy encen ig il T S TEAC R e s Sbald Ly It has all the features a P. & R. Battery
of the population is allowe ) i i B} ¢
' Fer T b R iTelhl Constracem? Bea” 1087, ) always has. Paste keyed-in to plates;
B e e s o i e | lugs burned-on;  tested geparators;

extra heavy grids; sludge ducts; it’s

[ S = guaranteed for six months; in brief,

its a P. & R. Battery. Which leaves
A Wonderful v | no more to be said.

Hﬁw T ’ If you would like all the-details, send a
3 0- post-card for our leaflet to Peto &
' Radford, 50, Grosvenor Qardens,

MAKE | London, S.W.I.

AND B @
PETO & RADFORD

ACCUMULATORS

The beginning and the end in

A practical “How-to-Make' book that
deals with all the hobbies that interest
Boys. If you want to know how things

work and how things can be made at home Indicator 2

without a great outlay you must have the Ball Battery b3 Wi BN Ao made in
HOBBY ANNUAL. There are hundreds PCF5. 20 [PEES 1
of illustrations-—photographs specially o, hours [EIEEEE ({1547 1 IRy
taken—sketches and drawings that SHOW ! e i _ v i
you EXACTLY what to do. There are ] B F 5 . ~ bln E‘: ‘
two fine photogravure plates and THREE m:’l ; { e

LOOSE-LEAF SUPPLEMENTS.
Every Boy's

HOBBY ANNUAL

e/
On Sale at All Newsagenis and Booksellers. @ ~ NET.
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THE “STRAIGHT LINE”
FOUR.

—ccniinued from page 160

operating on a wave- length of 375
metres. In this case there is a slight
background of London, but it is not
noticeable when Madrid is trans-
mitting.

By way of a change, 1 am not going
to give you a detailed test report. I
prefer-to leave it to others to give
you a description. ' Suffice is to say
that it 1s by far the most sensitive
ard most easily handled et ever
described in. the WireLess Cox-
STRUCTOR, and is a sheer joy to

operate. Any night the number of
stations that can be brought in on
the Joud speaker seems unlimited,
ard as reproduction is entirely free

from reaction distortion, and as, more- -

over, resistance amplification is in-
cluded, you can realise for the first
time what excellent quality repro-
duction is being given by many of the
foreign stations. .

The set is equally satisfactory on the
long-wave range ; Motala, Daventry,
Hilversum, Koenigswusterhausen,
Radio-Paris and a number of others
can be really enjoyed for their pro-

.grammes, and not merely for the

novelty of receiving them. Frame-
aerial reception is extremely easy, for
it is only necessary to disconnect the
ordinary aerial and earth and to con-
nect the frame to the aerial and earth
terminals, removing the flexible lead
which goes from the. aerial terminal
to terminal 3 on the base in box
A, and joining it to_terminal 1.

The frame does not cause instability
and, in fact, the stability of the
receiver is so excellent that a frame
can be stood right on top of the
cabinet without causing the slightest
reaction effect. . As an indication of its
sensitivity on a frame, loud-speaker
results are obtainable from Langen-

berg in dayliglit on a frame measuring:

only '3 ft. across,

Not the least useful feature of this
set is the economy of its H.T. con-
sumption.

[Nore.—More about the “ Straight
Line " Four next month.]

- turbed condition.

THE AUTUMN EQUINOX

AND WIRELESS
—continued from page 120

mean poor conditions, frequently with

-a great deal of atmospheric inter-

ference.

December, 1927

“ The temperature is also an im-
portant factor. Whenever consider-

_able fluctuations are observed the

atmosphere is thrown into a dis-
Charged layers of
air rise or fall, coming into contact as
they do so with other layers carrying
different charges and-producing atmbs-
pherics of a more or less violent nature.”
“The Times” correspondent also
points out that there can be little
doubt that the moon exercises no
small influence upon wireless re-
ception, especially on. short waves
below 100 metres. The first quarter
of the moon coincides often with a

- period of poor reception,. whilé ranges

are often-at their longest-at about
the time of a.full moou.
Conditions Improving.

The autumnal equinox then may
well be responsible for the very poor
reception conditions during the last
month, and readers who may note
(by the time this issue is on sale)
that conditions have improved as the
period of the autumnal equinox draws
to an end.

Amateurs who have kept a record
of long - distance reception results
throughout October are invited to
write to this journal, giving any avail-
able information.

EMPROVEMENTS IN AERIALS
AMAZING SUCCESS OF GOLTONE NEGRGLAC

Fxiracls from Tcehnieal Reports :

* WIRELESS CONSTRUCTOR "

(Norvecmber).

The *“NEGROLAC® Aerial gave better

lVallmglon, writes :

Mr. A. C., Stanley Parl Lane,

results than had been obtained with any
aorial previously tested. Test of the insulat-
ing properties of the wiro covering showed
it to bo of high order.

“ RADIDEA " (Radio Expert to the
Manchester Evening Chronicle),

* The ono {ound to give the bost roception
was the ‘‘ NEGROLAC,” with a gain of
25 per cent. over ordlnary aerials. An aerial
that should last indefinitely. The tuning
will remain constant, and the energy
picked up will be the maximum.”

Features of the ‘ NEGROLAC*’ (Rogd.) Aerial.

"o G B came in 25 per cent. stronver
on ‘ NEGROLAGC ® Acrial. On a threo-valve
set, offect of new aerial was extraordinary,
detuning being necessary to avoid over-
loading power valve. Distant reception
improved beyond measure."’

Mr. W. R. G., Kippar Strecet,
Hulme, writes :

“Improved results after roplacing the
old acrial with GOLTONE ‘NEGROLAC’
(Regd.) were simply amazing.®’

49 strands, each cnamoliod anl specially strandel.

Fabric outer covering ** NEGROLAG® wvarnished, ensuring high insulation, minimum sucface

leakage, long hfe. and maximum efficiency.

Will withstand severast climatic conJitions.

GOLTONE ‘“NEGROLAC’ (Regd.) Aerial is light in weight, will not tangle, amply weather-

protected to last for years.
Price, per length of 50 ft, 8/0

Price, por length of 80 ft. 16/0
Ottainablc from leading Stores. (Refuse substitutes.) Write for descriptive leaflet, with full particulars and results of tests

Prica, per length of 10) {t. 18/0
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CARBORUNDUM

IN RADIO

CARBORUNDUM STABILISING
DETECTOR UNIT.

This Unit is an elec-
trically controlled
Carborundum Detec-
tor and is adaptable
to all detector cir-
cuits: This is be-
cause of the resis-
tance controlling fea-
ture whereby the De-
tector may be made
to match the impe-
dance of any circuit.
The unit control ‘is
exceptionally fine
and smooth, accu-
ratetoabout 1/1000th

a volt. The Unit
consists of a fixed de-

* potentiometer, built-
in mica condenscr and clips for the dry ¢ell, all mounted
on a low-loss base. Single hole mounting.
No, 32, Price - each 12/6
Dry Cell (price extra), each 5d.
No. 30.
Stabilising Device).

Carborundum Detector (witliout
Price - each 5/-

CARBORUNDUM RESISTANCE
CAPACITY COUPLING UNIT.

This Unit is quite different from any other at present on the market,
presenting as it does many distinct advantages over Units employmg
ordinary Grid Leaks and Anode Resistances. The Resistances used
in the Carborundum Resistance Capacity Coupling Unit are solid
rods of unbreakable Carborundum, which is created in the largest

electric furnaces in the world, at the terrific temperature of 4060° F.

They cannot burn out, present no capacity effects, and-are absolutely
non-microphonic. The Unit takes up far less room than the smallest
L.F. transformer, and the complete absence of background noise
enhances the already great possibilities of R.C. Coupling. Not being
dependent on a metallic film, the resistances will not disintegrate
and are unafiected by atmospheric changes. " No. 73, Price 8/6.

CARBORUNDUM ANODE RESISTANCES AND GRID
LEAKS in all standard values. Price - each 2/6.

by
3

All
Carborundum
Radio Produets
are sold under
our complete
guarantee
that they-will
operate
satisfactorily
in properly
designed
circuits

— ——

*

Send for new 24-page Book containing
Circuits and much useful information.

THE CARBORUNDUM Co., Ltd,
TRAFFORD PARK, MANCHESTER.

tector high-resistance!

Tur. WireLess CoONSTRUCTOR

Antz-mzcropbomc at last /

REDFERN

Pneumatic Action
VALVE HOLDER

Patent No. 269,388

This new invention positively
eliminates microphonic noises.
Constructed without springs, it
has no natural frequencies,
therefore completely solves the
problem of the proximity of loud
speaker to valves.

Sold everywhere
PRICE

276

EACH

Recognise them )
the Yellow Carton

Send for The Book of Ebonart,
a useful guide for the wireless amaseur

REDFERN’S RUBBER WORKS LTD., HYDE, CHESHIRL

L . A RADIO BOOK
EVERY ENTHUSIAST
SHOULD HAVE

SET BUILDERS. THE WORLD'S
GREATEST RADIO PUBLICATION
IS HERE !

EUROPEAN EDITION OF CITIZENS
RADIO CALL BOOK.

Contains full details of very latest American
ircuits and Receivers. Graphic illustra.
tions and diagrams, constructional data and
other information enabling the novice to
construct the World's finest sets.
Full list of Broadcqsnng Slauons helpful
hm(s and tlps ueshona y lhe finest
ue and most usefu? book of the day, Over
200 pages, size 9° by 12°, crammed full of
information and_hundreds of illustrations.
September issue isnow Ready—Secure your
copy at once and get to know about the

EIimEmeamswEnry

Ir : most up-to-date developments in Radio.
4 ‘The European Editi f the Citi
H "rhe cokrr:pon;m G : ‘Radio CnﬂpBa:ok islo‘:nsa(l)e at en“ ‘\X}?m
g~ o0 figr matngsiBgsegetst g ‘Smith ond Son’s Bookstalls and can be
b rowbt Grent © RADIO CORPORATION. OF CREAT
E ',;'”.““"‘?“-‘ . BRITAIN. LTD, OF 24, MADDOX
[] BUUUCRIY " A ST. W.0. In Fxrnnce. Brentanos Ltd.
§ Rothermel Radio 1 Price 3/- per copy. Send P.O. to-day.
: Corporation, of 24, :
e S W Published by
| ay n n b .
I § Temdiin 1 THECITIZENS: RADIO
I§- e SERVICE BUREALU,
g (] Chicago, Illinois, United States of America.
‘ t’4--1--“----1---I-Im‘
l iy FEN - = —
it



Tut WireLEss CONSTRUCTOR

THE “WAVELET METER”

—continued from page 109

a wood case. It can be kept in good
condition if it is covered when out of
use with a pieze of American cloth,
which is both dust and damp-
proof.

Rough Calibration

It may be found that the moving
plates of the Ormend square-law
condenser travel through rather more
than a complete semi-circle in moving
from the maximum to the minimam
position. -1t is thus impossible to fix
the dial so that it reads @ when the
plates are right out of mesh and
100 when they are fully meshed.
Adjust it so -that the reading is
exactly 100 when the moving plates
are turned right home. On a piece of
graph paper make a chart on the lines
of that scen in Fig. 2. The vertical
sides of each large square represent
ten condenser scale divisions, so that
the upright sides of each small
square correspond to one division.
Similarly the horizontal sides of the
large squares are made to correspond
to 10 metres of wave-length, and

those of the small squares to 1 metre.
Only the large squares are shown in
Fig. 2.

At a point where the 50-metre
vertical line crosses the horizontal
line corresponding to a condenser
reading of 65 make a dot. A similar

dot, is madc at the crossing of the.

vertical line, representing 30 metres,
and the horizontal line representing
32 divisions of the condenser scale.
Lay the edge of a ruler on these
two dots, draw a fine line joining
them and prodiuce it downwards -a
little and upwards until it meets the
top edge of the frame. You have
now a rough calibration of the meter
for wave-lengths between 30 and 70
metres.

Close Calibration

With the aid of the meter adjust
your sct to 62 metres, allowing it to
oscillate gently. Move the meter well
away from the set and search care-
fully. A small movement of the
controls in one direction or the other
should bring in the carrier-wave of
K DK A, provided, of course, that the
work is done at a time when this
station is transmitting. Once the
American station has been tuned in,
place the meter near the set, and turn
its condenser until speech or music

December, 1927

becomes inaudible. Note the con-
denser reading of the meter. Next

tune in either 2 X A ¥ (32-77 metres)

or P CJ J (302 metres), both of
whom transmit on Tuesdays and
Thursdays. The first rough graph
prepared for the meter shows that
the reading for the American station
should be slightly over 36 divisions,
and that for the Dutch a little over
32. Note carefully the exact read-
ings obtained. Now plot these read-
ings on a fresh chart and draw a
straight line joining them. You have
thus a calibration curve for your
wavemeter, which will differ prob-
ably a little from that shown in Fig. 2.
If the work is carefully done the
meter will give very close readings
for all wave-lengths within its scope.
The American station 2 X A D, on
22:02 metres, may possibly lie a little
off the straight line, for the lower
part of the graph below 30 degrees
will very likely show a bend. In any
case, you will find that the meter
enables you, even after its first rough
calibration, to adjust your set so
that searching for a particular station
is confined to very small movements
of the tuning controls. When the
final calibration has been completed
by plotting in a number of stations of
(Continued on page 168.)

~H.T. UNITS—Models for

FKCO
e T

every purse

T 60, 1

\ alv L
onsit 1
\ i\\aﬂ 5 “‘“E:{,gs
| g GBI B O
Gatlard DV
b‘c on 1““ .
\ ﬁ=Extra5M\(>)?§5 only Royalty
AC

20 ane o
o “;-reﬂt iorng, 4, ment v?l
) v. shadbl the ysatihe ﬁ\ame“ts

\ and al voltd
@ Po\VeY
Y and o
) © power. |
~5p a1, LT =
e ot
; Po:\ §r~1 amp Var‘; ided t.‘nc 51 d not

Model 1.V., A.C.

Write for mew Illustrated “EKCO” Folders.
EX.COLE [T (Dept. D) “EKCO " Works, London Road, Leigh-on-Sea.
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CYLDON ,
LOG MID-LINE MODEL

=
=

With 4-inch Knob Dial,
2/- each. In the case of
condensers, Log Mid-Line
are a necessity, not a

luxury,
CYLDON
THUMB CONTROL CONDENSER

;' Semi-Shielded
(@ Models (as illus.). ‘
Single : i T TR e e
‘{*\ * Prices : 7
L) 0005 .. £120
A -0003 £1190
& A ge ==

CYLDON STRAIGHT LINE
WAVELENGTH ~ SQUARE-LAW
VARIABLE CONDENSER

&
f§~«"‘ Prices :
e 0t .. 18-
= 0005 ..  15/6
'31 0003 14/6
o) -00025 14/-
:Q{# 0002 .. 13/6

2
=
S
=
(o]
=
<]
(v
=
=
=
tr1
=
o
tri
-

Prices :
‘0001 ., 78
‘00015 .. 8=
0002 .. 8/6

PREPARE NOW FOR
SHORT-WAVE RECEPTION

Wireless Constructors will enjoy a unique oppor-
tunity of Short-Wave Experiment with the advent of
the Short-Wave Transmission from Chelmsford The

00025 .. 9/8
(0003 .. 11/

AR V5

< first essential to successful results is the new * Cyldon
STR Aclz;[il[')l'ONLlNE Short-Wave Condenser.
FREQUENCY PRICES OF “CYLDON"
CONDENSER SHORT-WAVE CONDENSERS
0005 Pr‘i?es 3 15/6 (Complete equipment as iliustrated). ]
00083 L 1a “0001 .. 14/6 0002 .. 15/6 |
Wxt.h Targe “4-inch ' Dial, ‘00015 Lo 15/~ °00025 L 16/-
2 Extension red, bracket anel bush and nut with spindle 3/6 per set, for

use with clther Cvldon Square -Law, or Log Mid-Line condensers

CYLDON TEMPRYTES

Prices :
Temprytes .. .. 1/6
Mounts .. B VO
Shorting plugs pr 9d.
Write for the * Tem-

pryte”” Chart.

Write For This
FREE BOOKLET

Lvery keen constructor
should send for this Free
Booklet  “Concerning
Variable Condensers.”
Post free on request.

CYLDON WORKS, :
SARNESFIELD RD., ENFIELD TOWN, MIDDLESEX

Contractors {o the B.B.C., H M,R.A:F:;, H:M:0.W., and all- the leadinz
manufacturers of quahty receivers,
Sole Australian Agent : E. V. Hudson, 55-7, Chatlotte Street,
Bri sbane Queens!and
Telephone: Enlield 2071, 2072. Telegrams: °** Capacily, Enfield.’’
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CALLERS’ LINES (No Post)

TERMINALS. Nickel W.0., Pillar, 'Phonc, 1/- doz.
(3nfor 4d. with N, and W.}; Brass do., 10d. {1d.
each with N, and W), all high ¢nality. \nlve-Pmu.
with nuts, 2 a 1d. Orinond Screws, 6 or 6d.
dozen, with nm«;; \\nshrrs 12 a_ld. Red and “Black
Spades serew at side, 3gd. pr. Plnf and Socket, Ilted
or Black, 3jd. \Vﬂndel Plugs, Black, 33id.
pr. {large, good). ‘Fhone Coundetors, ld Flosh pane
sockets nnd nuts, 4 for 4d., 10d dozen. Brass Spade
Tags, 6 a 1d. Large ditlo, a 1d. Nickel Soldermrf
Tags, 4 a 1d. Valvo Plos nnd Nuts, 2 for 1id.-
set of Circular Discs for Panel, 9d.
SOLDER, with Resin, 2d. foot. 1/16 sq. Bus Bar,
"Tinned Copper, 16 nnd 18 gaugo, round, 9d.
r 1 1b, D.G.0., } Ib. 20 gauge, Bd.; 22 gauge, 9(1..
4 gauge, 10d.: 26 gauge, 114.; 28 gauge, 1/-; 3
gauge, 1/2. D.8C. und LITZ stocked,
GR AND VALUE IN GRID BIAS. 4iv, tapped
Iyv., 1034, & 1/-; 9-v., tapped 14-v., 1/3, 1/e, 1/9, 2{-.
ABRIALS.—IOO ft. 7/22, EBONITE, GRADE A.
Hard deawa, 1/11. Exira| 8tocl slzes, 6 x 6 and
heavy, 2/2. 1’hosphor 49 x 5, 1/3 8 x G 106
atrands, 1/6. Flsctron 1/9; 10 x 2/9'
stocked. Specinl INDOOR 12x 6 2/9; 12 18 3/6;
Aevials, phosphor, with|12 x 4/-: 14 x 7, 4/6
cbonite separators and rub- ALSO ¢ur TO SIZE while
ft. 8| you wait at id. per sq.
nelr 3/16th, and

ber rings (12

strands) \oml 100 ft., 4/6

0.V, 2/6. ineh for % In. Special cheap
panels for Crystal Scis.

s, Rubber I.ead-in
hl hest qlllmlltv. 10
H.T. BATTERIES. No
cheap aud nasty batteries

10 1/3;
1}6 Extra hea‘vy,Bzd and
) sold here; only highost
mmlnty at lowest prices,

3d. yd. R. & win
Flox (best), 6 R
12 yds., 1/6; 36 yds., 4/-;
Ins. Hooks, 2 for 1id. Egg} Adico (Trado test award
Insulators, 2 for 1id. Ins.| best gn‘cn) 60v 611 1"
Stapltes, 4 a 1d. Earth{100-v,, 12/6; ‘* Polo.
Tubes. Copper, extra value,[60-v., 6/3; lobv . 10!11
111 and 2/3. Climax, zood qmllty d
5/11; 100-v., 10[6
L.T. Iiellesen's, 2

5/- (also at 2/6).
DPHONE CORDS. ¥ 163

Adico. IIBA 2/., B.T.H.,

2/-; Flag, 2/-.

Good quallty. 1/3, 1/6.

Loud Speaker Cords, 1/9.

4.way Baltery Leads, 2/-; con:l',‘ PI'UGG,sd Ebonl(tln
on A5,

ElANDES Lotus, 8d. Burne-Jones,

7.way, 3!6,
GEARED  COIL

1/9. Low-Losa, 8td. and
1/-. Varlous stocked.

2.way, 2/3, 2/6, 2/11 up.
CRYSTALS. Superzite,

3.way, grand value, 5/11.

Back of pancl from 3/11.
1/6; 8haw's scalod genuine
lllcrluu: 8d.,1/-; Wyray,

0

-

Al ebonite and  best
quallty. Only needs sceing.
Newey, QG.E.C., Lotus,
Polar stocked.

VALVE HOLDERS. Anti-Microphonic, 1/2,1/3,1/6,
W.B., Lotus, Benjamin, Burndept and ail good makes
stocked. Chcw R.B, \.K.. 6d.

SWIDTOHESI:;)II Po%ccll)nin PERMANENT DETEC-

TORS., Red Dianond (a
8fd. and_ 10% Sound! topper), 2{-. Lion Micro
guality. Pauef “switches, | (latest, caniot be equailed),
w‘lh Ebcnlle handie, \\orth 26 Brownie, 2/6. n-
donbje. D, 1{-; | closed Detectors, 1[ s
n.p D. 1/6 lnsulntmz 1{3. Mlcrnmctpr,
Tupe, 4 gd. Copperfoll, Service do., 2/6 (both wxlh
foot (6 in. widc), Orld crystal). (,al,‘n-wlu\kms,
Bias  Clips, 6d. Pamnel { 2d., 3d.- Set of 6, 4d.
Brackets, 9id., 1/- palr.| BASERB I\RDS stocked
Shorting Plug, 3d. in standard sizes.

IEADPHONES. 4,000 ohWms.” Dr. "Nesper {non-
adjustable), 5/11; Dr._ Nesper mttern, adjunmblc. with
double headbands, 6/11; very good line at 5/3; N. and
K. Fatiern, double leather headbands, 5/11.

Don't let the price prc;udu:e nou.

SETS OF COMPONENT PARTS

RADIANO ‘“ THREE ” (March, '27, Wireless Con-

structor). All parts as specified with Torminals.
2 Ormond 8.1. Vdrlnbl(‘a with frictlon gear; 3 Col}
Sockats; 0. -0003 and Clips and 2-mes. Leak; 3

Bv.m'umn Valve lloldms, 3 Fixed Reslstors and l].mm
On and- Off Switeh; Qecophone 1st Stage L.F.; B.T. 1L,
2nd blauo L.F.; Engraved Strip, \\Ith ‘Cerminals and
Nuts; 2 B.L. Terminais for Front Panel; % Gross Pinch-
or. Spades; Rubber Flex. £4/10/0 lot, post free U.K.
EDISWAN R.C. THREESOME. Set
2 FEdiswan RC. units: 1 Ediswan P.V
Ediswan R.C.2 ditto; 3 Lotus V. H., 3 lll
9-v. Grid Bias; Lotus 2-way L.I.; -0005 Tuning Con-
enser.  £3/5/0 tho lot, post free U.K.
SIGNAL BOX (P, llarrt.-. Mad *27, W. Cong.)
1 Ormond S.L.F. -0005 apd 003, “with friction
gear; 2 Gpln bages; 1 Newtrovernia; 1 Necutralising;
4 V.H. Llesistora: <0001 and stand; R.F. Choke;
100 ood Auodc and Base, 3 oo s\vnchu Carborundum
Unit; R.I. Mulit; Ferranti do.; qu and Termlnals
015 Dubilicr; Glazite; 6-pln }II‘ rans., type:
Do. S.P. for Broadeast Rargo. Componcms as spcciﬁcd
The iot, &ost freo nott, £7/10/0 U.K.
FAMILY FOUR PARTS (Percy Harris, Aug., *27.)
14 Belling-Lee Terminals: 4 Anti-Micro .II., 4 Burn-
dept Res. & Bascs; 1 30-0hin B.B. Ruicostat; 2 six-pln
Bases; 1 Formodenser; Dubilier -0003, with eclips; 4
d i-meg. Leaks; -015
] 0 ohm Wire Wonnd; 300,000 ohm
ancon (Dubilier or R.I. Varley) I\'cut Con.
.+ 1IL.F. Qloke; Gecophone L.F.; 2 *“J.B.’
2 SM Dials; Popular -0003; Igranic ofo
S\\lbch. 2 Lotus D.C. Jacks and Plugs; Binocular Coils
250/5850; S.P. . ‘Transformers, and
1, 000/2 000 metres; 8.. Sccoud’uv diilo for Daventry.
THE COMPONPNTS ALL AS SPECIFIED, SENT POST
FREE NETT FOR. £8/8/0 U.K.
PANELS. CABINETS, VALVES, PHONES. LOUD
SPEAKERS, TO YOUR REQUIREMENTS.

SHORT - WAVE RADIANO

. ‘' Wireless Consliructar,”’ June, 1927,

2 variable Condensers -0003; 1 Potentiometer
0’0 Switch; 2 Valve Holders; 2 Resistors {state
valves); Dimic S.W.1 and S.W.2' Unimic No. 5;

Bases; <0003 with Leak; 002 Fixed; Coil
Socket; C.A.V. L.,F.; Stnp and Tcrminals~
Rubber Flex. All parts wlith Terminals. List Price,
£5. Also good qutality kit for £4.

FOR PANELS AND CABINETS S°E ELSEWHERE
DARIO VALVES

(Genuine Radio Micro)
Best in the World.

Rircostats ;

BIVOLT 2.v. -05,

Loud Sgeaher Valve, 10/9.
16; 3-5

-05 7/6; Loud Speaker

V;'nlvc, 10/9; 35 _R.C. ‘07,

2d. pq.-

AMPLION CLIMAX
BENJAMIN WEARITE
COLVERN - DETEX
DUBILIER PENTON
EDISWAN ORMOND
FERRANTI HARLIE
IGRANIC LOTUS
LISSEN FORMO
MARCONI MULLARD
OLDHAM WATMEL
POLAR EXIDE
W.&B. DUBILIER
McMICHAEL  UTILITY
HELLESEN B.T.H.
SIEMENS BURNDEPT

EVER-READY LEWCOS
BELLING-LEE
and all proprietary lines
stocked

COIL STANDS. 2.way
Polar, with dial, formeriy
7/-; L

left hand).

geared (P, or
extra value,

phone, back
(onc-hole fixing); also for
B.B., new  price,  S5/-.
Grand value in B. of P.,

3/11. Three-way, varions
makex. Special offer ebonite,

3.way, gearcd, 6/6. Post
extra.

H.T. BATTERIES (car-
riage extral. Siemen's,
60-v., 9/6; 100-v., 15/6;
Grid  Bias, 2/-; 60-v.
Double Capacity Power,

17/6; 100-v. ditto, 29/6.

J.B. CONDENSERS
T.T. Friction Ver.
‘0005, 16 6 00035, 15’9
‘00015, 16/-
S.L.F.

0005, 11/6 00035, 10/6
00025, 10,- 00015, 10/-

Sq. Law
.. 9,6 0005 .. 8/-
‘0003 ., 7/~
Neutralising ..

001

.. 3/6

LOW 10SS SQUARE LAW,
4003 4/1] This variable
0005 Condenser i3
- cach RO e

By Post It cannot be
‘ equalled in

oriceor gua‘itv

WHh VERNIER 1/- e3tra.

LOG-MID-LINE

Try our NEW VARIABLE
CONDENSERS, made on
the Log-Mid-Line principle.
0005 or "0003, with a 4-in.
Triolite Dial, the best you
can Luy, for the moderate

price of 5/ 1 l each.

nost free

R.C. UNITS.—Ediswan,
7/-; Dubilier, 7/-; Cosmos,
B,’G {with V.} IOI-):
Magnunm, 10/-;
g'r, 20/-; Graham rmm.,

FERRANTI. — A.F.3,
25/-; A.F.4, 17/6; Ot~
put, 20/- and 22/6.
HBLLBSBN {post l'rcc)
66.v., 12[ 99-

: 9"'
1

Grid
- /2
PANELS.

Grade A, cut to size
Rq inch, 3/16. ié
}in. Reduction I.a rege Qm-s
L U MOTE
L. — Complete

Wiring . two
“ Lotus ** Radi-
‘“Lotus *’ Reiay
‘Com.rol Wall
Jacks, 2 ‘‘Lotus’’ Jack
Plugs 21 vards of Special
4-strand Wire, 30/-, Each
additional room, 7/6.

Relay, 2
Fitament

D X COILS.

Us on ‘' P.W.'"" 1d-valve Snpsr-het. 25 1/-, 35 1/2,
0 1/3, 50 ll4 60 1/5, 75 1/6, 100 1/8, 150 2{-,
175 272, 200 4 250 216, 300 2{9,
NTRE TAPPED, 6d. EXTRA.

The most- cmmeut winding.
wound withont a former. Mln, capacity & H.F.
168 Cgrls made wunder Burndept Licence Patent

losses.
Neo.

THREE-VALVE LOUD-SPEAKER SET

NOTE THE WONDERFUL VALUE.  TRY ONEOF THESE!
(The set shown is two-valve.)
G.ts Locai Uaventry and many Oonnnemal smt.lom.

TnnIS( MAGNIFICENT 3-VAL d.
519

SET . & L.F.), mcludns'nnndsomo
Polished American-Type GChbinet (all
parts enoclosed), 3 Dull Emitter Valves,
Tunivg Coiis, H.T. & L.T. Batteries,
Aerial Equlpmcnt Leads, Loud Speaker tt
*Phones. Tax paid. Nett.
JUST THII\K of a 3-Valve Sct at £5/19/61
. — It sounds unbelievablo, doesn’t §tP.

TWO-VALVE SET

EXACT TO ABOVE SPECIFICATION

£4 19 6 weu

POST ORDERS ON
ABOVE SETS.

OUR NOTED 1-VALVE (L.F.) & CRYSTAL SETV
In Solid Polished Cabinet.
COMPLETE WITH LION MICRO DETECTOR.
SET omly 22/ Carr. 16.
Or complcte with valves, phones, H.T. and 45 ["

L.T. Cnits, Aerlal Equlpmcnt. Extraordinary
value, Post 2/-

NO

G. A. Ros

TESTIMONIAL. 2%, \Vhal{daleMRd Niéé7

Mecssrs. Raymond,—I am sending this lcncr to tell
you how pleased I .amt with the three sets pur-
chased from you. They are- working in Billericay,
Chiswiok, and \Vnnd«wovth and I anist say tho resuits
are simply wonder(ul, loud- speaker reccp\lon being im-
possible to

You may rest assured that Y slmll heartily recom-
wmend them to anyone whom I know is’'in need of a set,
us there is no better value obtainable anywhere.

(The above entirely unsolicited.)

COSSOR YALYES

I 4 types and 3 voltage
2.volt: 210 H.F, (Red Bund) for H.F. use, 10/6;
210 Det. or I.F Black Band), for Detcctor or L.F.

use, 10/6; 210 R (Bluc Baud), Resistance or Choke
Coupling, 10/6 215 P Stentor Two-Power Valve,12/6,
4-volt: 410 H.F. or Dect. (Red Band), for ILF. of
Detector use, 10/6; 410 R.O. (Bluc B.md), for ltcsis-
tance or Choke canplmg, 10/6; 410 L (Black Band)
Flrst L.F. Stage, 10 6; 410 P (stcntor Four) Super

Power Valve, 12/6,
6-volt: O iL.F. or Det. (Red Band), for H.F. or
Blue Bund) for Regis-

Detector use, 10/6; 610 R.C.
tance or Cfloko Coupling, 106/6; 610 L.F. (Black
Band} First Y.F. Stage, 10/6; 610 P. (Stentor Six)
Super Power Valve, 201-.

MULLARD PM. WAILVES

For 2!‘01/ accuniulator. | For Grn” accumulalor or
gM SHSE S8 IG ry cells.

L.F. 10
P M 1A (Rcsist o.mncn)). P.M.5X (General Pmp%sc)
P.M.2 (Power) 12/6' *P.M.5B (Rc«lst C:\p'w{t;\
For AQ-polt accumulator or|P.M.6 (Power) .. 1216
3 dry cells,
s
P.M.3 (General P“”;%'e(; Supcrupowev‘- valtes for last
*P.M.3A (Resist Capacity) L.¥, Stage.
10'6 |P.M.254 id volts)..
P.M.4 (Power} .. 12/6'P.M.256 (6 voits).,

CUSSOR MELODY
KIT OF PARTS

£4-10 Nett

" (as specified).
Cabmet pane!, valves extra.
CHEAPER KITS SUPPLIED

20/-
20/-

The onhly ‘multi- Inyer cofl-!"

EDISON BELL COILS.
5 .. 2/6 100 .. 3/6

3
5, each 2/6, -00f, 2, 3,
h 3/-.

,:0003 and grld loak, 2/-.
McMichael “lth ciips, 0001
to -00005, 2/6 each. 001
to 006, 3/- each.

I.!'.l‘ EN WIRE is the
best for Tuning Coils, Vario-

meters, and H.F. Trans-
forinors, Each individual
strand sttk-covered with
an ovel covering of silk,
20 yds A

5/6; 25 yds., 6/6;
£ :60yds.,

GALLERS

PLEASE MAKE OUT
YOUR LIST FOR
ORDERS OVER 20/-
IF REQUIRING COM-
PONENT PARTS FOR
ANY SET AND WE
WILL GIVE YOU A
FIXED INCLUSIVE
PRICE.

PARTS IN STOCK FOR 1HE
ELSTREE 81X, SOLODYNE.
MEWFLEX, ELSTREEFLEX,
1927 FIVE, AND ALL "1HE
CHIEF CIRCUITS.

50y 14/6.

PARTS FOR NELSON
P.M. (ns speciﬂed by

utho
4 AM. \’ul\c Holde 2
Coil Holders, Variable Con
densers, 2 -0005, E
with 47 Dial,
brofi Neutrovernia, Mullard
10,000-0hm  Anode and
Cllps. all Fixed Condensers
and Leaks, Mullard Everest
100,000 and Stand, R.1. o1

Varley Chioke, B.T.
Transformer, < g
Switch, Fil. Rhco., Split

Primary IL.F. Transformers
{long and short wave, 6.
pin basc), 2 Aecriai Coils,
and Qambrell B. & E.
(s?condary) centre nppcd
Colls.

Inclusive Price
£6 10 0
Carriage 2/-

With slow motion Dials

RODNEY P.M. 12 Ter
minals, 3 Valve-ligiders,
3 Coil’ Stands, Two Vari
ables, -0005 and .M. Dia's,
-0 q. Law, Knob and
I\eumahsmg, Rodney

Dial,

H.F. .B.C.) 6-pin Baw
-0003 " and  2-meg., Fil,
Riico., Choke,

H.F.
100,000 ohms fixed, L.F.
Eerranti, P.P. Switch, C.T
Coils, 2 Aerial do.  All as
specified,  Total inclusive
price, £4/9/6 nctt. © See
Cabinets and Pancls,
YDRA CONDEN-
SERS (Tested to 500
volts D.C)), -1, 1/9; -25,
2{-; -5, 2/3. 1 .mfd.,
26; 2 mfd., 3/6; med
53,

WBAR!T!} 2.way geared,
5/-. B. Panel, 7/6,
Counnf'sldc Four. gt of
Binocular «Coils, 15/-. Re

tary ofo 8witch, 2/6, M.C. 3
Aeria and Transformer
folls. \vouu:ji (fm Pmoll,u
ormers, y for use, 3/-
palr, Pos{ead6 M.C.4 Ditto

B.B.C., sCL, X
12/6 set. H.F. Choke, 6/6.
LEWC

OS.—ano Aerial

Wire, 100 f

way Bancry Londs 4.
6; S5-way, 6/6; 7-

8'8.Glazite st‘ocked Lewcoa

K. RAYMOND

27 & 28a, LISLE St.,
LONDON, W.C.2.

‘Phone : Oerrard 4637."

Dual Screcned Coil Units,
32/6, 67/6, an £8,
Sercens  and _ 6-pin  base,
9/6. .F. Transformers.
6-pin, 10/-. All kind:
.stocked.

COME TO

LEICESTER SQ. TUBE

(Important)

Ask for back of Daly’s Theatre
This address is opposite.
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THe WireLESs CONSTRUCTOR

IGRANIC TRIPLE-

9Is- 1,250,

R.I. -V RLEY Latest L. F.
Traesidriuer, 15/-3 Multi,
254-; Straight Line, 25/-1:l
al
i upier,
- (Red 22/6) Tuner,
\lodel ““A'4T7/6; ‘' B,
31(6, Smndard 39/8. -
YSTALS. - Shaw's
uenume Sealed Hertzite,
14-, 1‘6' Wyray, lle:
Supt-rzl e Lung Range, 1/6.
Crystal Detectors, Mi-
crometer, fitted Cuelnl
2’6, No post.
TRANSFORMERS(L.F.)
Gecophone,; 2-1, 17/8.4<
22/6. Formo, 5-1,
10/6 each, Igr:\mo, 31
5/-; 5.1, 18/-. ‘Telsen
leiogra.nd 12/8. ‘‘ Ace,’’
g,’{i. Marconi Id:\al 2- 7.
N }'(‘.
2 5-1 and 4—‘ 1716 61,

PBTO SCOTT
CONDENSER, 7/6. New

tralising, 5/- (Pand, 6/9).
8crcem and Base, 9 6.
Binocular, sor ccncd. and

uslml lines stocked,

B O Y ER-LOWE
- HOLDERS,

Whito Linc 2/3; Antipong,

2/-3 Popul <0003 and
-0005, 0/6 Screening
Boxes, 6/-.

DUBILII:R K.C.variable.
12/-,. 8.3, 200°1. Wiree
wound resistances, Lenks,
Oondcnscrs.musbndgcCon
densers, R.C.C. units,” all’
in_stock,
LISSEN Valve - holders,
1/-; Fixed Gon., 1/-, 1/6;
Loaks, 145 Swllehcs 1[6
2/63 Latest 2.way Cam
Vcrnier 4/6; Rhoeostats,
2/68; BB, 1/8; Lisscnola,
13/6 LF 'nausl'ormms,
8/6;" 10 12/1
(,J‘(

6/4; 919. " Stats,
miner, major.

MANSBRIDGE CON-
DENSERS, 2 mifd., 3/6;
1 mfd., 2/6. Other sizes.
6. Chokcn, 516. Phoues,

A\RBORUNDUM

prices. Llu wire . stﬁked ¥
BENJ N.

Switeh, 1/- Valve Holdcr.
2/-, with .Grid Jaoak, 5/3.-
With Condenser and Leak,
7!-. Rheostat,

BRETWOOD.—Grid Leak
de Luxe, 3/6; with oon-
denser, 4'6. Anode, 3/6.
BURNDEPT ETHO-
VERNIER DIAIL (with
{-‘thi:ldc Station Indicator,

J.B. Condensers, 7.7, Fric-
Friction Yer.. -0005,
-00035, _ 15/6; _ -0001
15/-; S.L.F. -0005, 11/63
00035 3

Law 9/6
8/-; 0003 7[- 3 .;\cm.r'\lis-
lﬂl.

ACCUMULATOBS 2-v,

6-v. " 60,
al  best
quality Cnrnagc 1/ and
1/6 cach. kxide, 3 star
PLOGS.—
2/-3 8.C.C.,

&
Lotus 8.C.0.,
2/3;
2/6;
Plug, 0
.D.T., 3!3 D. P D T

A
IGRANIC PACENT 61

KI}S —Watmel,
5/37.J.8.,4/6 ;McMichaol,
9f.: RI-Vnﬂey, /- Split
Cotl type, 12/6
18/6 ; Cosnios, 6/6
Lowe 9-3 Llsscn

Clim: B/6; Spe
Lhmmators 10]6 Weamc,
6/6.

This illustration shows you a
set made in one of our American

CGabinets.
(Prices elsewhere.)

SET OF THE SEASON

COSSOR MELODY MAKER

COMPONENTS FOR SAME

2 Ormiond 0005 S.L.F, at 8/-; 2 Do. Slow
Motion Dmls nt. 5/-3 .C.C. Condensers, 0001,
-001, -0003, 2/4 cach; 2 mid., 3/10; 2 Grid
Lealk Clips, BB 9d.. Dubluer. 3, 4, and ‘2§
meg., 2/6 cach; W V.H. at 1/9; 1 i‘errmnl
A.F.3, 25/-; 2 Bnlg)n P.S at 1/6; anohn 7x4

3/-3 Terminals, Glazite, Systoﬂex, 37-; Variable
Resistance, B.B., 3/-; 9-v. Grid Bla.s.
20 and, 32 D.S. C© Wire stocked. Handsome Ameri.
can Type Cabinets, baseboard, hinged lid, solid oak,
for 21 x 7 panel,* 27/8.- Lbonm Resi ston Piirfait
Pancis,” Mahogany or Black Polished. Grade A !rom 5je.

COSSOR VALVES for ABOVE:

210 D . 7410 HF 610 HF .. 10/6cach,
.210 RC ,. 410 RC 610 RC . 1076 each.
210 P .. 410P 610 P 12/6 each.
LOUD SPEAKERS (All makes stocked)
Amplion, A.R.38, 38/-; A.R.65. €5/-;: Oak Fiare,
13/6 cxtra; Cono £.0.3,75/s: A.C.1, 52]6; Jacobenn
Oak A.C:7, £8 10s. Celestion, £5 10s. 10 &£25.
B.T.H. 03, 60/ Sterling Mcilovox, 45/-. Geco-

phone, all m

UNITS and PIOK UPS all mnkcs

THE NEW No. 3
ORMOND
S.L.F. CONDENSER

-00025, 5/6. 00035, 5/9.
-0005, 6/-. With 4.in. Dial.
With Friction 5§5.1 4.in.
Dial, 6 -+«cach extra.
ORMOND, Square Law
Low-Loss. - -0005, -9/6;
0003, 8/6 (1/6 cach lesx
no \ornicr). ‘I‘nchon
Ge -0005 15/
003, 14[6 00025, 13/6.
Strmght I.lne Fre-
quency rigtion
Geared, -0005, 20/-;
+-00035, 19/8. §. Lr -0005,
124-; '00035 1
FILAMENT RHBO-
STATS. Dual, 2/6; 6
ohms or 30 ohms, /..
Potentiometer, 401
<0001, Reac-
Air 'Dielec-

ohms, 26,
'.lon. 43
tric‘ 2i-; Neutralxmng,
I-' Neutrodyue. 2.,
Gang, 0005,
32]-‘ Tnple 40/-, H.EF"
Cho 7/6 Geared
Dial, 5[—.

OAK CABINETS
American type, opens a#
back, compartment under-
neath for batteries etc.

12 by 8 by 9in. deep 18/11
16by8by 8in. ,, 2611
Case and Carriage 2/6
‘Solid Oak, glass finish,
beauhlully made.

WESTOCK IGRANIC, CLIMAX
EVERREADY BELLESEN,
SIEMENS, FORMO, FEF,
RANTI, WEARITE, ORMONI-
AM%N, LOTUg,

BROWNS STERLING, ' AM-
PACT EVERY-
POSSIBLE

2-way Geared
COIL STANDS
3/6, 3/11, 4/3

Aan
"USE BRITISH VALVES

Now reduced pricew.

MULLARD 10/6 CO8SOR
MARCONI 12/6 P. B.T.H.
EDISWAN 20/- §.P. COSMOS

Ebonite

iL.F.CHOKES
R. I., 10 Henries.. 11/.
» 20 Henries,, 12/6
Suocess ve oo 00 B
WATE'S UNIVERSAL] Success Sup er = 144
TEST METER. L.T. & Pye (20 or H) 12/6
;I.'r. lAlstt) 31;.!::'“'3. R.I. Filter choke 9/6
rom o - § .
amps. A really won. 113035185""5?_‘_' lzp:N!_:g.E;‘
derful instrument. |jg 3 5D i4-2 7 '0,3:

8, 8,
Post .Free 8/8 U.K..{31x7, '8/3; '24 X 7,10/8.

VALVE HOLDERS. No&-
microphorie, — PBenjamin,
2/9; Lotus, 2/8," 2/3;
W. 2/-; Magnum, 2/6;
Raymond {/9; Harlie,
1/4; Standard, 9d., 1/-.

BENJAMIN. — Battery
Switch, 1/-, Vaive nolder.
2/-3 with Grid Leak, 5/3.
With Condenser and Leak,
71-. Rheostat, 2/9.

BRETWOOD.—Grid Leak
de Luxe, 3/6; with con-
denser, 4/6. Ancdse, 3/8.

CLIMAX. Potentlal
Divider. 5/-. Speclal Choke,
10/6. Shock Absorbers, 3/

r. Earth Tubes, 5/-,

nsulators, 1/- pair.

COLVERN SCREENED
COILS, &c, Formerg& Base,
5{-. 6-pln Base,1/8. Former
only, 4/-. Serecn and Bam

8!6 S.P.H.P.T., 9/6.
. 916, 2 Monodial, 19!-
DUBII.IBR. Duwhohm

Wire-wound 00
reslsmnceq

leak,
Hotlder, 1/-,

DUNHAM ** ALL-
WAVE ' TUNER covers
all_wavelengths from 150
tg 2,000 metres, and is com-
plete with reaction. ** All-
wave ' Tuner, 9/8.

EVER - READY H.T.
Poputar 66-v., 9/6; Do.
108-v_, 15/6¢ Standam
66.v., 12/6; 108-v.” 21/-;
I- T 5..716 1484- Y e Flash

4-5, 6/ dozen. @rid
Bhn 9 'l‘n.nped v, 24
. USUAL LlN]‘S STOCKED.
FORMO IndividualGang
Qontrol Condenser. Twin-
Gang, £2 12s, 6d., Triple

riple -0005.
.Ormond, wlth dinl.
Cyldon, no dial ..
Igranie, no dia!
Bowyer:- -Lowe, no dtal, 70/-
GRAHAM FARISH
Bakelito: Mica Condensers
© have- 8. P’} .L. clip. -0001
to :002, 1)-; ~003 to -006,
1/6; --007- to_ -01, 2/6
Grid - Ix'al\s. 1/3. -6003
and Leak, 2/,

AMAZING VALUE

OWNIE CRYSTAL
SI:T‘ {20011,700 meires).
Latest Model No. 3, 12/6.
.Pair 4,000 -ohm  Head-

hones, 7/8. Acrtal ard

ad-in, 2/11. IB/I'

The above lot
1/6.

Post, eto,.
BRITISH HEAD-.
PHONES. Ericsson (Eng-
lish) now reduced to 12{8
pair. 4,000 ohms. Post 6a.

TISH HEAD-

pair. 4,000 ohms. Post 6d.
TELEFUNKEN HEAD-
PHONES, G:nuine ‘EEE’
adjustable, very sensitive,.
oxtremely light. Our price,
1211 pair_ wmett, (List
20/-). Post 6d.

LISS'EN

Valve-Holders, 1/- ; Fixed
Con,, 1/-,1/6; Lenks, 1/-;
Switches, 1 /6, 2 6; Latest
2-way Cam Vernier, 4 6

Rheostats, 2 6; B.B.,1,6;

Lissenola, 13 6; L.F.
Transformers, 8, 6 100 v.
BT., 1211 ; GOv. HT.,
7/11' Cotls, X, 64,
250 X, 9/9.

THIS

IS THE ADVT.
OF

RAYMOND’S
27 & 28 LISLE ST.,
LEICESTER SQUARE,
" WE HAVE

THE_ GOODS
WE ADVERTISE
and MANY MORE

Carr. and Packing, 2/-,each.
Mahogany, 5]- ecach extra.
SPECIAL SIZES MADE TO ORDBB IN OAK

OR MAHOGANY .AT
PRICES. HIGH-CLASS
Grade ‘A’ PANELS
CIRCUITS.

CABINETS

Large stocks of really nse-
ful cabinets kept or made

to order. Solid sak- giass

finish. American type,

hinged lid, baseboard.
10x8x8 ... 811
12x8x9 .. 1V/6
14x7x9 .. 13/11
16x8x9 .. 16/11
18x8x9 .. Y911
20x 839 .. 22'6
21x7x9 .. 25/
24x7x9 27/8

VERY REASONABLE
PANELS. id, sq. inch.

IN STOCK FOR A‘I’.L

PERSONAL
WE ARE OPEN

SHOPPERS

ALL DAY SATURDAY
ALL DAY THURSDAY

ALL DAY EVERY DAY

TWO SHOPS
if omne is closed
the other is open.

NOTE - WONDERFUL

Hours @ a.m.to 8 p.m.
Sat. 9 a.m. to 9 p.m.
Sunday morning 11-1

OFFER  BELOW !

STUPENDOUS BARGAINS

BE SURE -YOU ARE

AT RAYMOND'S !

These SPEC!AL LINES ARE SOLD to

CALLERS ONLY who are pur-

chasing their regular wireless

supplies at the same time.
ALL BRAND NEW.

YOU CAN ONLY BUY THESE AT RAYMOND'S

WHEN BUYING OTHER

GO0O0DS.

AT THESE PRICES ALONE OR BY POST.

MANSEBRIDGE

SE
1 m(d.,
4 mfd., 3/11.
double.)

CON-

new.
d., 1/11;
{LIST prices

63-v. « BATTERY
CASES, complote with
Olips, ¥/-. (List. 2/6 each.y
All ln:md new,

ONITE A.LS.
cxtm qnamy, 104d. {List
1i3.

-}
2 50 CT. COILS,
(List 3/-)
AMERICAN CARI-
NETS, various sizes, 6/11,

ohnis), brand nvew,
2/6 )2/11 (Lise urlceq

0 U D SPBAK!}R.S

brand new, 4/1 6/11
12/6 15/a, 21[- SEEI\()

BELITEVIX {Li
prlcos double and treble)
L ‘U’D SPEAKER
UNITS, 4 000 ohms,
6/11’ Brand new. (List
l-l F. TRANSE‘ORMPRS

pinl. S 3.8
S P e U 8753

H.F. TRANSFOEMERS
{4- pim), B.B.C., 2/11.
Brand new,
CONDENSERS.
new, 1/8, 1/11,
S.L.F. Log mid-line, 83.
Jaw. (List price double}
60-v.®H.T. BATTBR‘[!!S
Brand new, Fully %tcd
3/6 & 3/11. (Lht, dou le. )
100v.H.T.BAT IES.
4/11- {List 10/6) 5111
}thdl 19). DBrand uew.

H.F. CHOKES (List SI)
1/11 & 2/6. Brand ncw
VOLTMETERS,

&'z, dead beat,
(LI:L 06]11). Brand mew.

VERNI!!R DIALS, {W.
Log). British. 2/3, 2/6.
{List 7/6.) Brand ncw
AMERICAN TYPR
CABINETS mahogany
polished (16/11 Hst) Mugcd
lid, bnse oard x 8B
ins.

MAHOGANY PANELS,
10 x 8 ins, 1/3; 12 x 8
ins., 1/68. (Absurd pricu)
INDOOR AERIALS,
with insmiators and lead-in.
8d. (List 1/8.)

brand
213, 2/6.

PLEASE READ TERMS OF SALE FOR

ABOVE COODS.

NO POST.

HUNDREDS OF OTHER BARCAINS.
———— e s s

HEADPHONES

{All 4,000 ohwms).
N. & K. STANDARD
PATTERN 'PHONES,
lakgo -size cbonite earcaps,
double leather headbands,
Superb Tone, 4,000 ohms,
Special Price, 7/11 pr.
COSMOS R.C. UNIT
Type ** 0.'' The unit alonc,
Price 8/6, with Spring

Valve Helder, 10/6.

BRITISH HEAD-
PHONES.— BROWN'S
FEATHERWEIGHT,
W
30/-.
STER-

LI iG, 201-, 22/6.

SEE OPPOSITE

167

MULLARD TCver-Rest
Wire
Resistance
100,000 oiss),
plete with Holder, 6/6.

MULLARD Grid Leaks
and Condensers: Typeo
Grid B 0-5 to 50 ohms,
216. Type Grid B combined
with %)O.’: msgd gondenie‘{
8 - Type
SonGennor, 0061 1o 0009
mid,. 2/6. Tys MB Con-
denser, +001 to-01mfd., 3/-.
MAGNETIC TMICRO-
PHONE BAR AMPLI-
FIER. No Yalves. Xo
Batteries. No fragilg parts
or distortion, .Comp ]'et

1 Amplificr, 38/-.

PAGE
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Trz WireLESS CONSTRUCTOR

ycuT OR
Zézglﬂutl.
PEERLESS

DUAL RHEOSTAT

AFFORDS
PERFECT
CONTROL

The Peerless. Dual Rheostat is
specially made to meet the de-
mand for a Rheostat covering
needs of both bright and dull
emitter valves, Has two wind-
ings, a resistance of 6 ohms, with
a continuation on to a 30-ohm
strip winding. Resistance wire
wound on hard fibre strip under
great tension and immune from
damage. One-hole fixing, ter-

minals conveniently placed. Con-
tact arm has smooth, silky action.
All metal parts nickel-plated.
Complete with ebonite combined-
knob and dial.

PRICE 3/-

THE BEDFORD ELECTRICAL
AND RADIO CO., LTD.,,
22 Campbell Rd., Bedford.

LONDON : GLA W
21, Dartlett's Bu\ldmgs
Holborn Circus, C.4.

SGOW :
113, st.° Vincent Street,
o.2.

- THE “WAVELET METER”
© contin‘ued from page 164

known wave-length, readings accurate
to u fraction of a metre are readily
obtainable.

One last hint. It may be found
that when the resonance - point is
reached the receiving set, if osecillating,
goes out of oscillation with a elick
and does not oscillate again until the
dial has been moved through perhaps

- as much as a complete scale division.

‘Similarly, if a telephonic transmission

has been tuned in it may be rejected .

over a whole division of the scale.

This generally means that the meter
is too. tightly coupled to the set ; if,
however, loosening the coupling leaves
the tuning still on the broad side,
always begin at a lowish reading of
the meter-dial and turn clockwise (i.e.
so as to increase the capacity) until
the resonance-point is reached. Take
your reading from the exact point at
which the set goes out of oscillation
or telephonic signals fade out. Very

~fine readings may be obtained by the

use of a slow-motion dial, but for most
ordinary work abovo about 30 metres
such a thing is not absolutely neces-
sary The instrument makes no pre-
tensions to a laboratory standard of
precision. ' What it claims to do and
what it actually does is to be an aid
to the quick finding, of stations and
to the identification of those that
have been- tuned in.

1';:‘: e e K e o st e s e e e e oY
i{g A USE FOR OLD H.T. %
;ﬁ BATTERIES z

e T T S T IR

-OMETIMES quite, a good H.T
battery may be spoilt by over-
loading, espepially when several

tappings arc taken from it and when
the bulk of the battery has to carry
the full load. For examiple, & 72-volt

battery may-he used in such a way |

that three valves are run at 60 volts
and the fourth valve at 72. When
this is done there will be a four-valve
load on 60 volts and only a one-valve
load on 60 to 72. This part may be
quite good when you decide to discard
-the battery, and if it is so, do not
forget that the last section, if tapped,
can often be used as a satlsfact,ory
grid bias battery.
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Plan t a t ions

and Panels.

2. The Sap {rom the tree is

now taken by the oxen-
carts to the tanks,

’ AY back in a Malay
rubber ‘plantation our
tree is giving forth its

latex. This latéx, or sap, is now

collected in pails by the native
and transferred to an oxen-draun
cart. This takes it to the factory

“where is begun the long process of

transformation from a milky fluid
into a Resiston Panel.

Only the pick of the rubber is used
to make Resiston Panels. The
slightest flaw which has crept in
during the many stages of manu-
facture bars a piece of rubber from
ever becoming a Resiston Panel.
Utter purity is the Resiston
Standard.

That is one of the reasons why the
Resiston Panel is famed for its
sheer beauty. Why Resiston has
such amaging strength. Why
Resiston’s imsulation is 1007,
efficient. Why Resiston’s dielectric
constant is so low. Why Resiston’s
colour is permanent Why, " in
short, Resiston will give you that
satisfaction which comes from
knowing that thz panel in your set
is efficient.  Ask your Dealer for
Resiston.

Resiston Panels come "jn 13

stock sizes in_black and Ma-
hogany gramed. From 6in. x 9in.
in black, to 8 in. x 30 in.
Mahogany-gramed 19/

BE ,

“24hoursCut Panel Service”

A vt American Hard Rubber Co., Ltd.; 13a, Fore St. E.C.

9714
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A NEW Music Work edited by SIR HENRY J. WOOD

MUSIC OF ALL NATIONS

To be published in Fortnightly Parts 1, 3 A Collection of the World’s Best Music

Per Part
Full Music Size—Full Words of all Songs
o : I ] -
Part 1, Now On Sale, contains i Part 2, Now On Sale, contains
LES MILLIONS D'ARLEQUIN i LE REGIMENT DE SAMBRE-E[-MEUSE
Tialian Drigo ¢ French Planquette
SWING LOW, SWEET CHARIOY { THE LONDONDERRY AIR
Negro Spiritual Arranged by Burleigh s Irish
MINUET IN G : REFRAIN DE BERCEAU
German Beethoven 3 Finnish Palmgren
SHENANDOAH : BARBARA ALLEN
Sea Shanty Arranged by Sir Richard Terry English
COME, ALL YE ROVING BACHELORS GREEN BUSHES
SEVEN'!'EEN COME SUNDAY English 3
Two English Folk Songs NOBODY KNOWS DE TROUBLE I'VE SEEN
BLUE DANUBE WALTZ Negro Spiritual Arranged by Burleigh
Austrian Strauss § WHAT SHALL WE DO WITH THE
LA PALOMA : DRUNKEN SAILOR?
Spanish Yradier 3 Sea Shanty Arranged by Sir R. Terry
HYMN TO THE SUN : GRENADA
Russian Rimsky-Korsakov § Spanish Albeniz
National Anthems of the World : National Anthems of the World
(1) God Save the King John Bull 3 (2) The Marseillaise (French) de Lisle
= LITY L] a B

Parts 1 and 2 are now on sale at all Newsagents, Book-
stalls, and Music dealers everywhere. If you have any
difficulty in obtaining them, send 1/6 for each part re-
quired direct to the Publishers, The Amalgamated Press.

Ltd., Fleetway House, Farringdon Street, London, E.C.4.
This work may only be exported to the British Do-
minions {excluding Canada) and possWsions overseas,
including Egypt and mandated territories.

LES MILLIONS D’ARLEQUIN

SERENADE R. DRIGO
Allegretto cantabile (J=142)

¥ 1y ’ 1 N1 ’ T I\ 7 & - t\ :;' ¥ ==
= N g d# 3 =3 6 L A EE
PP leggiero : P cantabile
N f‘\. - &;\ F ,‘—\. . a‘-\ . P
l\ﬂ;\‘u i = e 3 & > CE===== (="
D) Z T TR ¥ 3
) 5 fa> 5
) b v »—

P - =
This piece alone is worth more than the cost of an entire part. It appears in Part 1.
You probably know it well. Try it over on the piano now.

1689 G
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ways of
Fixing ~
only is

sound-~
and that is the

AWLRLUG
o iy

X

RAWLPLUG OUTFITS

Popular Outfit - - 1/6
Householt.i -5,6 l

Outfit

£500 IN PRIZES

Have you seen details of the great
Rawlplug Competition which offers
€500 in prizes? If not,ask your local
Rawiplug stockist to tell you about it, or
write direct to the Rawlplug Company.

Handyman

outfit T .8/6

e Rawiplug Co.ltd, Gomwell Rd,London,swz,

é-

CHATS AT THE WORK-

TABLE
—continued from page 134

portion of the switch, which forms the
contact between the body and the
arm of the jack, is formed in the
easiest possible way from a standard
coil socket, which can be purchased
at almost any wireless shop. Luckily
the bore of these sockets is just # inch,
and their outside diameter is } inch,
which fits most standard patterns of
jack. Thrust the end of the rod into
the sockets and then pin the two
together in the following way.

Take a.small brass nail of the kind
used by shoemakers and discover by
means of the drill plate which drll
will produce & hole for which it is a
good fit. With a drill of this size make
a hole right through both brass and
ebonite, and push in the pin. Cut it
off fairly short and rivet over the end
by tapping gently with a small round-
ended hammer. When this job
has been roughly done turn over and
file the head of the nail almost away.
Next flatten it out with the hammer.
Trim off the burred-over portions of
the pin on both sides with a small file
and bammer again

The Stop-Collar

An examination ot Fig. 5 will show
the purpose of the stop-collar. It
prevents the metal contact from being
pulled too far out of the jack. When
the knob is pulled the collar butts
against the back of the panel and
stops further movement. The collar
is made from a second socket. A piece
of the hollow portion of this about
1 inch in length 18 cut off with a
hacksaw and pinned to it in the way
previously described, so that its for-
ward edge is § inch from the end of the
rod. The end of the rod is now
threaded 2 B.A. by means of a die.

The knob can be made quite well
from one of those of a wander plug.
The hole in this is usually 4 B.A.
tapped. Drill out with a No. 15
Morse drill and tap 2 B.A. The
threaded portion of the rod should be
just } inch long, so that when the knob
1s screwed home the distance between
its inner face and the outer face of the
collar is exactly § inch. This will
allow exactly the travel needed. If
you do not care about the job of
threading the end of the rod and
tapping the knob you can avoid this
part of the job in the following way.
Drill out the knob with a No. 12
Morse drill to a depth of slightly over
1 inch. Lay it on the bench with the

(Continued on page 171.)
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So we ladbelled it
BLUE SPOT

F. A. HUGHES & Co., Ltd.,
204-206, Great Portland Street, W.1.

Telephone : Museum 8630 (3 lines).
Telegrams : Distancing, Wesdo, London.

Manchester Office :

185, Princess Street, Manchester.
Telephone : City 3369.
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CHATS AT THE WORK-
TABLE
—continued from page 170

hole upwa.rds., melt a little Cha.ttern

ton’s compound and put one drop into
the hole. Now push the rod firmly in.
When the compound has set the knob
will be securely fixed.

Mounting the Switch

To mount the switch remove the
knob and push the metal-cased end
of the rod into the jack. Inthe panel
drill a JF-inch hole in the proper
position, and put the end of the rod
which is to carry the knob through
this. Before doing so it may be as
well to give the portion of the rod
between the collar and the threads a
trim up with fine emery paper to make
it perfectly smooth and to bring the
diameter down to slightly under
¥ inch.

Put on the knob and move the-

switch about until when the knob is
right against the panel the metal
gleeve is making contact between the
frame of the jack and the arm. Fix
the switch down with one screw.
Now move the knob in and out,
turning the switch slightly if necessary,
until a perfectly straight push and
thrust is obtained. When you have
found this position fix the switch
with a second screw driven through
the hole provided in the ebonite block
upon which it is mounted. Solder up
the leads to the contact points of the
jack, and the job 1s done.

Accurate Marking Out

Where accurate marking out is
necessary it is not entirely satis-
factory merely to scribe cross lines
and then to make punch-marks by
means of the centre-punch and the
hammer. Even if a fine-pointed
punch is used—and this is not by any
means- always the case—it is not too
easy to make the little depression in
exactly the right spot.

A much better method is to make
further use of the scriber after the
cross-lines have been drawn. Place
its point at each intersection which
marks a centre, press it firmly down

and turn it a little in the process. It’

is quite easy with a fine-pointed
scriber to feel one’s way to the exact
point of intersection and so to make a
prick in the place required. Once this
has been done the punching beecomes
easy, for the point of the centre-
punch can be inserted without diffi-
culty into the small hole made with
that of the scriber. Tap now with a
hammer, and you may be sure that
your centre is just where it ought to be.

Tue WireLess CoONSTRUCTOR

en]amm S tandard

The Benjamin Standard is knovwn throughout the
Radio trade. It stands for a greater efficiency, a far
higher degree of excellence and an unequalled value.
Every component that is stamped with the name of
* Benjamin ” is the very best of its class.

THE BENJAMIN RHEOSTAT

has its windings protected inside the dial. Three
windings—6, 15 and 30 ohms. Price 2/9.

THE BENJAMIN IMPROVED
EARTHING DEVICE.

Twelve fee: of one inch copper in 113" x 13"
giving 288 sq. in. of surface area. The inclined plane
of the plates ensures perfect contact. Price 5/9.

THE BENJAMIN BATTERY
SWITCH.

Simplest and most efficient switch It’s OFF when
it’s IN. Single contact, one hole fixing. Price 1/-.
THE BENJAMIN
BATTERY ELIMINATOR

for Alternating Current 200-240 v. 50 cycles.
Delivers current for loads up to twelve valves,
giving 180 volts for power valve. A really dry elim-~
inator. No acids, no liquids, no hum. £7 15 0.

THE BENJAMIN
VALVE-HOLDER.

No other valve-holder so efficiently disperses micro-
phonic noises and absorbs shocks so thoroughly.
Valves free to float in any direction. Price 2/-:

BENZAMIN

THE BEN]AMIN ELECTRIC

Brantwood Works, Tariff Road,
C,w Tottenham, N.17.

17y

‘Benjamin

Valve-holder.

S
Benjamin A (AT
Rheostat. "‘“! I.=

Z

Earthing
Devnce

Benjamin

@ @ Battery

Eliminator.
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MADE FOR
THEIR JOB/

THESE
HOLES

246977

Patent No,

Enable the
Rapid Build-
ing-up, with Tappings each
4’5 volts, of anv size H.T.
Unit  No connection to

solder, no danger of a weak
connection and no con-
tainer required

POINTS

Patent No. 240314,
Protect every *Cordesia”
Battery against usage before
sale thereby securing you §
“1009% value of your purchase.” |
Protecting a Battery containing
**the Maximum of Capacity ™
they enable a
guarantee - of
complete satis-
faction.
Specity
“CORDESIA ™
but always
‘see the seals
are unbroken.

MAINTAINED PRICES.

4'5 Pocket Lamp Battery—
5d. each, 4/6 dozen.

HIGH TENSION.

Grid Bias 5 1/3 each
S.T. 60 volt .. . 713 ,,
S.T. 100 volt. . .12/-
T.C. 6o volt .. 7/6
C.S. 60 volt .. 8/6
C.S. go volt .. .12/,
C.S. too volt.. 13/6
S.C. 60 volt .. 14/6
S.C. 72 volt .. L A7/-

Buy
BEST BATTERIES

WITHIN THE VACUUM
—continued from page 129

results as regards purity, 1 should
like a valve of the order of 8,000 chms
impedance—not higher, especially if
it is to. be used for the local station.
In the set actually mentioned, this
valve is sometimes used as the last
valve, and so 8,000 ohms would be
ample. Probably 6,000 would be
better. though this would tend to
overload the L.F. transformer with
the plate current it would require.
Many transformers saturate at be-
tween 3 and 4.5 milliamps, and this
6,000-ohm valve would in all proba-
bility require about 5 milliamps.
As an average, we can take the 8,000-
ohm valve, with an amplification
factor of 6-8, as a reliable valve for
this position.

The last valve should, preferably,
be of the super-power variety if it
is to carry any large input voltage,
or if only moderate signals will be
dealt with a ‘“ power ” valve of the
6,000-ohm impedance class would be
quite suitable

But you will see by the foregoing
that the choice of a suitable valve
is of paramount importance, so that
before you purchase those little
wonders—radio valves, make sure
where and how they are to be used.
A “ general purpose ”’ valve may be
useful, but there’s a risk that it will
not, and its best to find out more
aboutt the valve’s home before you
choose.

New Valves

And, talking about choice, was
there ever such a galaxy of types
and makes from which you may pick
your fancy ¢ During the last month
the numbers have been added to in
no small degree, and the details of
new valves given below will be of
interest to many of my readers.

Among the new valves I must
mention the Mullard and Cossor
screened valves. The former make I
have had an opportunity to try out,
though I have been unable to give
them a thorough test. They are quite
unlike the S.625 (Marconi and Osram)
valve, for the shield, instead of being

(Continued on page 173.)
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QUALITY
AT ZENITH

1927

Never bas Daimon quality been higher thao it is
in the new 60 and 100 volt batteries, and never

has price been lower.

Priced the same

as other

makes of equal voltage, Daimon are cheaper be-
cause they have better performance.

They work in a background o! silence, and until
you use Daimon your reception is not at its best,

The prices are:

60 volts ()]
100 12/1
H.T. Batteries 60 volts 9/6; 100 volt

Ask your deater or send direct—

or $.D.H. Manutacturing Co.,

LOUIS HOLZMAN,

15/6.

34, Kingsway, London, W.C.,

Colindale
Hendon. N.W.9.

Avenue,

JARS (Waxed)

mple_64d.
BARGAIN LIST PR

2.valve all-station set, £4.
willingly.

‘FHe TAYLEX ‘
WET H.T. BATTERIES

Solve all H.T. troubles.
Self-charging, sllelzti ;gonomlcal

\ 7t x14 sq. 1/3 40-. new typel/-doz. 1/6doz.
Sample dozen (18 volts). 3/6, post 9d.,
Amplifiers :1-valve, 19/-, Z\alve '301-

C. TAYLOR 57. Studley
Stockwell, London.

8ACS

Approva’
R4,

DIGBY’S CABfNETS_

WRITE FOR NEW

16 PAGE CATALOGUE

F. DIGBY, 9, BANBURY ROAD,
SOUTH HACKNEY, LONDON E.9.

PHONE: CLISSOLD 5458

LUNDON

LISTENERS !

—improved reception ensured

if von

have vour accumulators correctly charged by
our skilled maintenance service. We col

lleot weekly,
fortnightly or monthly

within 12 miles of Obaring

Cross and exchange your acoumulator (H.T. or L.T.)

for ome fully ocharged. If
you can hire ours.
services,
deposit required.

And you can depend om our ser-
vice for a solution in every wire-
less trouble.

Our service—the speciality of experts
Write for full details and terms:
RADIO SERVICE (Lomdon) Ltd.,

:‘05 Torriano Avenue,

W.5. Phone : North 0623 (3 lines}

Both trouble-free,
Terma—weekly,

Camden Rd.

yours are not serviceable,
money -saving
fortnightly or monthly—no

Pay for
that set
bit by
bit !

set,

ERHAPS you want a
perhaps
accessories. Whatever your
purchase, price need be no
worry. Our instalment sys-
tem—the first ever tried in
Radio, is safe and generous. *
Send enquiries to desk ¢C.’

New Times

only

Sales Co.,
717, City Rd.,
London, E.C.1

9704
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KEYSTONE

COMPONENTS

m

“Constructor” Sets

KEYSTONE “MIDGET”
CONDENSER

Ideal for the many positions where a small capacity
condenser i8 required. An aluminium shield prevents
hand-capacity effects, and a special taper bearing
gives a beautifully smooth movement, Accurately
designed and rigidly constructed, this Keystone
condenser is backed by the usual Keysmne ,
guarantee of efficiency. Capacity *0001 mfd.
g Price
Keystone Neutralising
Condenser
Used in all the popular cireuits
this season. These condensers have
been designed by experts, and
they are suitable for neutralising
the electrode capacities for all
types of valves. Very low
minimum capacity:
The wide spacing of
the vanes renders ac-
cidental “ ghorting ”
impossible. Very well
made from best quality
material and beautifully
finished.

Board mounting S/=
Panel mounting 6/3

KEYSTONE FIXED RESISTOR

iw with 6-volt  accumulatol

No. 17 for ‘06 amp. valves
with 4-volt accumulator.
And in many other values.

Price
Resistor only 1/9. 2,6
Base, 94.

for the

Kits
COSSOR
‘“Melody Maker”

Red Triangle Panel, Polished and Mat s. d.
back, 21 X7x}. Drilled free - 9 6
Red Triangle Terminal Strip, 21 X143 X },
Drilled Free. Engraved 2/1 extra 2 3
4in. X 7in. Pertinax Tube - - - 29
2 Reels wire for winding Green Silk - 3 6
Complete Coils ready wound - -7 6
Polished Oak Cabinet as specified - 30 0
Base-board - - - - -2 0

We supply all the parts
- from stock.

Write for Illustrated Catalogue (‘W.S.') of

Components.

PETO-SCOTT Co., Ltd.,
77, City road, E.C.1.

Branches:—62, High Holborn, London, W.C.1.
4, Manchester St., Liverpool

P.S. 9704

No. {1 for ‘25 amp. valveS -

WITHIN THE VACUUM
—continued from page 172

brought out to a pin at the opposite
end of the valve to the main grid, is
brought to a pin corresponding to
the anode pin of the ordinary three-
electrode valve. The valve base is
the same to look at as the ordinary
three-electrode, the grid and filament
pins are the same, with the ““ anode ”
pin making connection with the
screening grid. The actual anode is
taken to a terminal at the top of the
valve.

The characteristics of the Mullard
screened valve are different from
those of the S.625. The filament con-
sumption is -075 amp. and the impe-
dance is 275,000 ohms, or thereabouts.
The magnification factor is given as
200.

Why a different mounting from
other makes has been adopted I can’t
say, it certainly complicates experi-
mental work, for it renders other
makes of valves non-interchangeable
with the Mullard valve.

Two-Volt *Super”

The Cossor screened valve follows
a similar design (externally) to that of
the Marconi and Osram valve. Its
characteristics are different and the
shield has a different design, while it
employs the kalenised filament, hav-
ing a consumption of ‘1 amp. Both
2-and 6-volt models are to be pro-
duced, having amplification factors
of 60 and 100 respectively, with im-
pedances of 120,000 ohms in each
case. Both the Mullard and the
Cossor valves are to sell at 22s. 6d.

By the way, I hear a rumour that
the B.T.H. screened valve will not be
ready yet awhile.

* * *

A good super-power 2-volter is the
Marconi and the Osram D.E.P.240.
This is a good little valve (price 20s.),
and is a really useful super-power. It
will handle about 10-12 volts grid
swing either way, quite a useful
voltage. The characteristics are :

Fil.volts .. .. ..2

Fil. amp. .. .. 04

Anode volts . . .. 120 (max.)
Amp. fac. .. 3H
Impedance .. 3,000

The valve is a very useful addition
to the “ stable ” of 2-volters. While
it is claimed that the “ W ” filament
employed has the largest emission
surface of any 2-volt valve. It should
solve the problem of quality with
2-volters for a great many radio
[ fans.” .
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There’s

AlL
the Difference

There is all the difference in the
world between ordinary brass
terminais, which are almost
things of the ‘“stone age” in
these advanced days of wireless
construction, and

ith Plain Top ()“'I.
3d. each —O"

T2LN.

Differences

Designed to secure as firmly as
held in a vice, spade, pin or tag, |
plug or just bare loose wires.

Plugs can be secured at top or
side of terminal.

36 varieties of indicating tops,

+ Red —~ Black and also in White,

Black, Blue, Green, Red and
Yellow.

4. Slotted stem to save soldering
internal joints.

5. Nickel-plated terminal.

8. Soldering tab.

7. Standard Eelex fittings, inter-
changeable.

8. Cost mo more than any other
nickel-plated terminal with

indicating top.

9. Chosen by leading designers and
manufacturers, and millions
being used by amateurs.

Have you had . etails of these
other EELEX Accessories?

Standardised plug and socket system.

Multiple connector and comhined on-
and-off switch.

Lightning switch

Moisture retaining earth.

I Twin plug and socket. Frame aerials.

Switches (all kinds).

| H.T. battery boxes.

Electric soldering irons.

Anti-capacity valve holders.

Volt: s, ters % galva ters.

H Morse tapping keys, etc., etc.

Every discriminating wireless constiuctor 8
should have List No. V22 rop a post-

card to-day, of course without obligation, to—
J. J. EASTICK & SON3,
Eelex Works,

118, BUNHILL ROW,
LONDON, E.C.1.

Telephone : Clerkenwell 9282.3.
I\

OV‘S '10~,
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ROLITE

BECAUSE

(1) Trolite is ideal for panels and
stmb panels.

(2) Trolite is easily drilled, sawn,
and machined, and being soluble in
acetone, a perfect and permanent
joint can be made in a few minutes
without the labour and disfigure-
ment of screws.

(3) Trolite does not fade or -dis-
) colour.

(4) Trolite paneis are distinctive
and can be obtained In the follow-
ing varieties of beautiful finishes :

(1) Black Polished, (2) Mahogany
Polished, (3) Walnut Polished,
4) Wavy Design, (5) Cobe
Design.

(5) Mirror-like polish, but no sur-
face leakage.

(6) The price ot Trolite is within
the reach of all constructors, but
you do not sacrifice efficiency for
effect by using Trolite ; you have
both in the Panel de Luxe.

RETAIL PRICES, per square inch:
Mahogany Cube
Polished Black Walnut Wavy

Vs in. .. Bd. Yo in. .. jd.
tin. .. id. tin, .. 1d.

Ask your dealer to show you
samples of Trolite. If you
have any difficulty in obtain-
ing, write direct to the makers
and send the name of your
nearest Radio Store.

F. A. HUGHES & Co.,Ltd.,
204-206. Great Portland St., W.1.

Telephone . Museum 8630 (3 lines).

Telegram: : “ Distancing, Wesdo,
Londgn.”

Manchester Office : 18§, Princess St.
Telephone : City 3369.

ROLIT

THE RADIO PANEL DE LUXE

COMBINES

EFFICIENCY with EFFECT

******************:‘t
SLOW-MOTION DIAL I
TRCOUBLES %
B S e

EF T

SLOW—MO’HON dials of good make
are so well designed that in the
ordinary course of events they
give little or no trouble  There are,
however, times, particularly when the
dials have seen a considerable amount
of service, when their working may
become not quite so smooth as it
should be owing to some cause that
may be rather difficult to trace if one
does not know just what to look for.
A section diagram of the action of a
typical slow-motion dial is shown in
the drawing. The actuating knob is
secured by means of a setscrew to a
hollow brass sleeve.

Reduction Ratio

Through this sleeve passes a bolt,
locked at its outer end by a nut,
which secures the split pulley and

How DED Booy
or Lot
Acrvarine K /vae
f} §

N Zocx Mor

Lervine
Lrse

S

Bocr—
Sewsr

Auey

\SLEEVE

2957

also serves to adjust its grip upon
the driving disc. The driving disc
itself is fixed to the central moving
boss of the dial, which is firmly
attached to the spindle of the con-
denser by means of either a setscrew
or a split tapered bush. When the
actuating knob is turned the pulley
imparts motion to the driving disc,
which turns the spindle carrying the
moving vanes of the condenser. The
reduction ratio obtainable in the drive
depends upon the relation between
the diameter of the pulley to that of
the driving disc.

The Three Causes
A fault that the writer has experi-
enced more than once with slow-
motion dials is a gradual development
of a tendency to stick at certain
points, and then to move forward
with a jump. There are three possible
causes of this very unpleasant quality.
The first is to be found in an accumu-
lation of dust or dirt between the
driving disc and the inside of the
moulded frame. The second consists
in a slight warping of the frame which
makes the rim of the driving disc

(Conttnued on page 175).
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Wonderful Qpportujiity

A book thnt—free for the asking—
throws a new and startling light on the
possibilities within your grasp.and
$hows how you can prepare for the
A M.I.E.E. A.M.LMech E,, AML
U . Stract.E A.M.Inst.C.E. AMLAE
‘q N and any other engineering qualifi.
Ju cation guick!y, and in_the privacy
“xy“o( of your own home. 60 engineer-
Ing Diploma (4.M.Tech.l.) courses are
described— 6+ nages of vitally interest
wna matter to the ambitious engineer.
The book is FREE.
Write for your copy now, stating
branch of Eng. or Exam. which
interests you.
The Technological Institute of Great
Eritain 200, Thanet House Strand London W.C.2

EoONILE JE (05,0000 2y
BUSHES \- e PERFECT

\\§
X 3 INSULATION
Orders under 1)-

Two required
send Lad. Pontage 'or each hole
NUMB

5
Hole in Bu:h GBA 4'BA 2BA t 5/16' i' 7llb'
Price eaoh: 1d. 1§d. 2d.
(Complete Llsl o/ stzes /ree on appl:collon)
DAREX RAD
Waldram Rd., Forest Hull London S.E.

Rioio SUPPLY G°

41, NEWCOMEN STREET,
LONDON BRIDGE, S.E.1.

PROMPT AND RELIABLE.

Write to-day ror price lists of components for
circuits described in this issue.
(1) The * Straight Line ™ Four.
(2) Providing your own Alternative
Programme.
(8) An Amplifier for your Crystal Set.

A BOON TO INVALIDS
THE RADIO CONTROL CLOCK

Price 10/6 post free.
PICKETTS

CABINETS
N m@ erel%ss Furniture 3 ft. high—taking

your Set, Batteries, etc., complete.
UREAU Models from £3 3

y ‘'RADIOLA’’ Jacobean from £5 5 O
e "*Radiola’’ Queen Anne from £6 15 O
a High Qrade ork and &nish

GUARANTEFD nnd Sent ON
APPROVAL.

Bexleyheath.

B £
Liste of Cabinet Designs No 21 FREE =
1 Piockett’s Cabinet (W.C.) Works. =

«emaco” SEND TU-DAY-emaco”

List No. 93. “EMACO” CRAFTSMANSH!P
CABINETS READ
MELODY MAKER 32/- EVERYMAN FOUR 54/8
ELSON - . 36/- THREESOME 16/8
SOLODYNE - - 98- 1927 FIVE . . 58/-
Cabinets for all sets made.
ENTERPRISE, 11, GRAPE STREET, LONDON, W.C.2.

EMACO

_EVERYTHING
CyyRAPIO

WOOI.LDRlDGE RADIO CO. LTD

26 LISLE ST, LEICESTER SQUARE
"LONDON. W.C.2.
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_T= LAKER Vasts
J are 100 per cent. efficient
|

» They are made by engineers and
» supplied to H.M. Government,

the B.B.C., and to Colonial and
» foreign stations throughout the
world. There are 50,000 '* Laker ”
Masts in daily use. By mass
production we are able to offer a
wonderfully efficient and hand-
some Steel mast at the extra-
ordinarily low price of 22/6
complete, as illustrated. Send 1,6
extra for part carriage,. We pay
the rest. Buy a Laker Mast for

good reception.
Laker & Co.. Engineers
BecKENHAM, KENT

30 8k 22/6

7 A Quahl'y Cabinet ™

for your Set,

Fullillustrated particulars from the Actuat
Manufactorers, V. C. Bond & S5, 61,
Hockney Grove. Mare St.. London. E 8. Phone : Clissoid 0883

LRI RO RE TR RATRRARUN RTINS HTT TN

s~ o RED DIAMOND

THE RECOGNISED DETECTOR
FOR ALL CIRCUITS USING
REGE2 CQVSTAL RECTIFICATION,

RD40 N 2/-
Shield for same 6d

By lnsured Post 2/3 or 2f9 with shiela.
Can be mounted on brackets or through
ganel Once set aiways ready. Not affected

y vibration. Each one is tested on broad-
cast betore despatch, and is perfect. Of all
bigh-class Radio Dealers or Sole Makers :(—

JEWEL PEN CO., LTD.
(Radio Dept. 41), 21-22, Gt. Sutton St.. LONDON, E.C.1

——AGENTS ——

Large German Factory ot Wireless Sets

and Accessories requires Agents in

various districts of Great Britain and
lreland. Offers with references to

A, GUNTHER,
FURTWANGEN. BADEN, GERMANY
S ——
DAREX /\ SAVE
VALVES
and
Batteries.

L Acudenm Damage avoided;
4 TERMINA[S Liek rec.c
DAREX RADIO e
Waldram Rd.. Forest Hill London S.B.23,

TRADF SUPPLIED

TR mwumn,.'vlmm-‘“' ! l"%'ww it
to HEADPHONES, LOUUaPEAKERS
TRANSFORMERS, COILS.
First-class workmanship only.  This is just the wtal
difference. We are specialists with almost 30 years’
experience 1 every form of intricate and accurate
coil winding. and we guarantee that work entrusted
to us will be returned to you as good as new, if not
better. This is no idle claim, but the unsolicited

opipion of scores of satisfied clients.
THE VARLEY MAGNET OOMPANY
(Pmpr(eton Dnver Pell Control, LM)
BLUOM A WO TWICH 3
letephone : Woolwi(\h 0888
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SLOW-MOTION DIAL
TROUBLES

—continued from page 174

touch the edge of the frame at certain
points. The third—and this is by
far the commonest—is due to the
formation of small notches or burrs
upon the edge of the driving disc.
The cure in the first case is obvious ;
the dial should be dismantled and
thoroughly cleaned out. Before do-
ing this, however, see that the second
possible cause is not present. Remove
the dial from the receiving set, turn
its back towards you and move the
actuating knob until one of the
“sticky ©* places is reached. Now
look very carefully to see whether
the driving disc is not touching the
rim of the moulding at some point.
If it is, remove the disc and thin
down the rim of the frame a little.

A Good Tip

Burrs or notches on the edge of the
driving disc are difficult to deal with,
though sometimes careful work with
an emery cloth will effect a cure.
A very good tip when the rim is found
to be imperfect is to take out the
driving disc and to turn it right over
before replacing it. This is some-
times very effective.

A great deal of the = sweetness”
of the motion depends upon the
adjustment o! the split pulley. If it
is too tight the dial will be unduly
stiff, whilst if it is over-slack slipping
may occur.

The most curious fault mn a dial
that the writer has experienced
occurred recently. The action be-
came slowly stifier and stiffer when

the dial was moved in a clockwise |

direction, though it eased off when the
movement was reversed At length
the dial seized up altogether, whilst
being turned clockwise  The cause of
the trouble took some time to locate,
but it was found at length to be due
to the sleeve being a little too tight
for the bush

Two Trade Announcements

In connection with the “ Kuprox”
and “Raytheon” units referred to
last month in the article *Rectifier
Developments,” it should have been
stated that the agents in this country
are the Rothermel Radio Corporation
of Great Britain, Ltd.

The London and Provincial Radio
Co., Litd., inform us that their on-off
switch reviewed recently in “ What’s
New ” is now reduced in price to 1s. 3d.
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‘Quarts an
‘IDint Pots

There is an adage which
has for its theme the
futility of endeavouring
to “drain a quart from a
pint pot.”’ Ancient wisdom
—but it is disproved by
Columbia Batteries.

Small H.T. Batteries are
‘“pint’’ Batteries, and from
them you cannot extract
more than “pint” ser-
vice—but—

BY DOUBLING THE SIZE OF

A BATTERY ITS CAPACITY
IS AT LEAST TREBLED!

Thus although a battery
twice the size costs twice
as much—it will give three
or four times as much ser-
vice—That is economy.

Here is an illustration of the
COLUMBIA No. 4780—60-volt
High-capacity Type—a *‘quart”
Battery—It costs 22/6, but it
lasts so long that you forget
you have an H.T. Battery at all.
Don’t waste any more money
on cheap, indifferent Batteries—

Columbia

High Capacity Batteries
They last longer.

Ask your dealer for them, or
drop ‘us a card for lists, etc.

J. R. MORRIS,
15,Kingsway,London, W.C.

Scotland : J. T. Cartwright,
3, Cadogan Street, Glasgow.
Your new ‘0?5 Valves! Heal the

filaments with the famous Columbia
Radio * A’ Celis.
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Trace and nRec»'tlf'y»

DISTORTION

WITH

Resistance
00 Ohms.

NO lis.tgnet can avaid‘ knowing when distortion is
spoiling his reception, but hours of laborious
overhauling may never reveal the source of trouble.

The Milliammeter illustrated above, prlce 25s., is one of the
highly sensitive Sifam Radio instruments which tells yom
at once if distortion is due to L.F. Transformers, inaccurate
H.T. or L.T. current, or incorrect grid bias, Without Sifam
Radio Meters you are always lfable to sndden fajlure at
the critical time of an Interesting programme,

Ask your dealer to show you complete range,
or write to (Dept. C)

SIFAM ELECTRICAL INSTRUMENT CO., LTD.
10a, PAGE STREET, WESTMINSTER. LONDON, §,W.1.

Comemb?/

TEST YOUR SET TO-NHGHT

ITH A GUARANTEED _‘
>RADIO $IF

Get yom- copy of

SIFAM

Descnptlve

METER %

and it worrt let you down to- morrow

i%*%%%%%**%%%%%%*%%;{;
% A WIRELESS %
* ENCYCLOPEDIA %*
******************m'
FROM Fredk. J. Drake & Company,

of Chicago, we have received

a copy of “Drake’s Radio
Cyclopedia,” by Harold C. Manly.
The book is designed to provide non-
technical men with a ready reference
work in solving their radio problems,
and a careful examination of the book
shows that it is not only an ambitious
effort, but a remarkably good effort
in the bargain.

Some four hundred pages and near
a thousand illustrations—these latter
excellently drawn—seem to cover
almost every aspect of the art, but
unlike many so-called reference books
on radio, it is essentially a practical
work and of great usefulness to the
home constructor. It is right up-to-
date, and includes full details of such
matters as the electrical reproduction
of gramophone records by modern
pick-up devices.

Under “ Amplifier — Phonograph
type,” six pages are given to the
description of the use of various pick-
up devices and their operation. Six
pages are also given to radio-frequency
amplifiers, and some pains are taken
to explain the general principles of
radio-frequency transformer design.
A very interesting curve is included in
this section showing the effect of
primary turns on radio frequency
amplification in a given transformer.

An explanation is also given as to
why we do not get a voltage step-up
comparable to the turn ratio. The
difference between capacitative and
inductive coupling in radio-frequency
transformers is also explained.

Under “ Balancing ” a great deal of
useful and up-to-date information
on neutralised circuits is given, al-

though in some cases, perhaps, the
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credit is not always given in the right
quarter for the arrangement described.
A particular arrangement called the
* Roberts method ” while used in a
receiver of that name is really the
method we generally call * split
primary,” with tight coupling be-
tween the two windings as used in the
more recent Hazeltine receivers.

In the “ Battery Section,” a very
interesting table is given showing the
months of life which may be expected
from three different sizes of high-
tension batteries; for various plate
currents and milliamperes when the
set is used on an average of two hours
a day. Under “ Grid Bias, Methods of
Obtaining,” the reader will find much
assistance in experimental work.

Throughout the book 1is every
evidence of the information being
thoroughly up-to-date, and that it
has been compiled by a practical
man for practical men.

ol
1000 BARGAINS
Are listed and hundreds 1llustrated in our
NEW 72-PAGE CATALOGUE
Now Ready
SEND 4d. IN STAMPS TO
ELECTRADIX RADIOS
218, Uppe: Thames 8t., London, E.C.4,

Bowyer-Lowe <

Yhe WHITELINE VALVE HOI.DER

Adopted by the most criticas

of set designers.

I!*('l IWORITH "HERTS = ]

W & M WIRELESS CO. LTD.

Antiphonic Valve Holders 1/- LOG-MID-LINE
Variables, -0003, 4/.; 0065 . Two-way Bagck
of Panesl gmlL}%ofd’Fr 3(’3 Vernfr Dlgl, Raflo 260
. nmx ormers
4/-. "VALVES from 4 g o > U =
Orders 5/- and over Post Free. Under 5/- add 1id,
per 1/- for packing and postage. Cash with order.
LOWEST PRICES FOR EVERYTHING WIRELESS.

Send st d addressed 1 for Free List.
531, FOREST RD., WALTRAMSTOW. LONDON, E. 17
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Used and recommended by the
important set-makers of Great
Britain, and for the famous
Mullard *‘‘ Radio for the
Million ” Circuits.

Prices :
gei::'lrlgiuntals 2 / 3
'VIYeia:ltlninals 2/ 6

Combined Grid
Leak and Terminal

Valvf?older 3 / 9

Look to your
Valve '
Holders o

F your reception is unsatistactory or
weak, if it is spoiled by constant irritat-
ing noises, look to your Valve Holders.

See that they are guaranteed to absorb
shock and eliminate all microphonic noises,
because that IS where the fault lies.

The Lotus Valve Holder is constructed to
give immediate and lasting connection when
the valve pins enter the valve sockets. The
leg sockets expand and automatically lock,
and the floating platform in which they
are fixed is suspended by four phosphor
bronze springs, which have great mech-
anical strength and at the same time are
sufficiently resilient to absorb any external
shock that would cause damage to the valve,

Carefully made from the finest bakelite
mouldings, with phosphor bronze leg
sockets, every Lotus Valve Holder under-
goes strict tests before leaving the factory,
and can be relied on to withstand a great
deal of rough usage

JOINUS

BUOYANCV

VALVE HOLPER

ANTI-MicRoPHONS

Made by the makers of the famous Lotus Remote
Control, Vernier Coil Holders, Jacks, Switches

and Plugs.
GARNETT, WHITELEY & CO., LTD.
«Lotus Works’ - Broadgreen Road, Liverpool

ABSORBS SHOCK—ELIMINATES MICROPHONIC NOISES

CAUSTON

iii
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Bi-duplex Wire-wound B 2 A =
Muiti-cellular H.F, - X
hOkE ... v w 96 - \
A
- /‘ -
\ \\ Retroactive  Tuner, s 3 " e
Model ‘B’ £1/17/6 Retroagtive Luser, ) T
Model * A'...£2/7/6 '_/‘ ‘; .
3 /,//// iy

The combining of the resources of
R.I. Ltd. and the Varley Magnet
Company has been a tremendous
success. Literally, treasures have
been unearthed, and our new pro-
ducts are everywhere acclaimed a

== big advar.lce'z in radio 'de51gr.1. RESISTANCE 8 .
== Our specialised experience in every capaCITY B
e 1
= form of L.I. Intervalve coupling COUPLER
Ty has resulted in a Straight Line
N -
== Super Transformer and Resistance
S Capacity Coupler, whose remark-
e able efficiencies can be seen from ==
=0 jtraight _ Line the National Physical Laboratory gt
A LTS Curves. ; o
’./-,-“/— 2 M
= Our components have been chosen Vilos STin o8 natutrnce (o,
— with remarkable consistency for pedance) of 15000:30,050 S =<
/r-/__,/g_///‘/—/ﬁ// sets described in all the leading Valvcs with A O Repluidce (Im
= Journals of the Wireless Press, and vedanoghof 50, 000-100:CRDRRI Sy
for the popular circuits in *‘ Radio ==

for the Million.”

The famous Bi-duplex winding has
further increased its reputation as a
result of the real degree of efficiency
and reliability achieved in the case of
our Resistance Capacity Couplers,
Anode Resistances, and Multi-cellular
H.F. Choke. The new Retroactive
Tuners enjoy an ever-growing degree
of popularity, which after all is the
best proof of their reliability, utility
and efficiency.

————
AR
\% {!i\{nncer, AN
\\‘Q&\\i\ R
LR
BETTER RADIO

HOLBORWN 5303.

Y,

Bi-dupiex Wire-wound /
Anode  Resistances. /
Compiete range up
to 500,000 obhms.
Prices 5/6 to 17/6.

/{///// %%////////m‘
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