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A handy reference book for th: home constructor

—the Bprndept Components Catalogue

~Copy-of Latest Edition sent FREE on request

logue will be fgund most useful

when prices and full technical
particulars are required of Burndept
Components used in apparatus described
by writers in popular radio publications.
Moreover, this Catalogue, w hich has been
con51derably increased in size, is in-
valuable to any man w ho builds sets, for
it describes in detail the extensive range
of Burndept Components, which includes
everything for the home constructor.

THE Burndept Components Cata-

The Burndept Super-Vernier Dial LOOKS
likeanordinary dial. It is 3} ins. in diameter.

Special interest will be taken in two
important additions to the Burndept
range—new-pattern Coils, and the Super-
Vernier Dial. The new Coils cover all
waves from ‘20 metres upwards, and are
enclosed in hermetically-sealed containers
on which tuning ranges are indicated.
These Coils fit all makes of tuners and
coil holders. The 1924-25 pattern Coils
have been considerably reduced in price.
The range of Ethovox Loud Speakers
has been enlarged, all-metal, mahogany-
horn and junior models and a gramophone
attachment now being available. The
popular Ethovox Standard Loud Speaker
mvith Metal Horn) has been reduced
in price to £4 10s.

For fine adjustments of condensers,

.reaction-couplers, or variometers,

nothing gives such splendid™results as
the new Burndept Super-Vernier Dial.
The gear ratio of 7:1 enables such
minute adjustments to be made that it

is easy to separate stations broadcasting
on close wave-lengths. The smooth-
working mechanism is noiseless, com-
pletely free {from backlash and does not
cause the loud clicking noises often
associated with geared dials. This
Burndept Component is one which will
help you to manipulate your set to better
advantage. The reduction of 7:1 (a
ratio selected after careful trial) is
obtained by means of a novel {riction-
driven epicyclic gear. There is nothing
to go wrong and slight wear is self-com-
pensated. . Dials have Leen given half-
a-millipi revolttions and have then
required no”adjustment.

4% Models are available.

‘Mcdel A (No. 905). As fitted to
Burndept Instruments and Condensers.
Designed for } in. spindles where there are
no projections above the panel imme-
diately below the Dial.
of the engraved dial is 3}in. Complete
with knob, etc.. and full instructions.
7s. 6d.

"The simple smechanism of the Lirnaept Super-
Vernier Dial. The ratto is about 7 to 1.

Medel B (No. 907). Specially desighed
for one-hole fixing condensers, etc. Sup-
plied with black moulded distance ring
to raise the Dial so that there is room
below the mechanism ior.the one-hole
“ifixing bushand nut. Complete with knob,
distanee ring, ctc.  8s. 6.

HEAD OFFICE - Aldme House, Bedfod Street Strand [.ondon, W.C.Z

Telephone : Gerrard go72.

Telegrams

Bumdept’ Westrand London.

BRANCHES at Belfast, Birmingham, Brighton, Bristol, Cardiff, Exeter; Glasgow, Leeds, vacrpoor, Manchester,

. Newcastle; Nonhampton and Nomngham
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A component which has increased in
popularity ever since jts introduction is
the  Burndept  Anti-Phonic  Valve
Holder, which has established itself as
the best means of eliminating micro-
phonic noises in” dull-emitter valves. It
is both strong and efficient and is built
of materials which do not deteriorate.
No rubber is used, the valve holder proper

Upper sectional
view shows cone
s*ructior of Andi-
Phonie Valve
Holder: lower
view shows actral
apheirance.

being supported by four springs which
absorb shocks and vibration. As the
valve sockets are countersunk, the risk
of accidental short-circuits is eliminated.
The Anti-Phonic Valve Holder is fitted
to most Burndept Receivers and is
suitable for panel or base mounting.

N>. 401. Burndept Anti-Phonic Valve
Holder, for panel or base mounting, with
screws, 5s.

Sead the Coupon below for your. copy
of the Burndept Components Catalogue
to-day.

The Burndept Range includes everything
for radio reception from Components to
‘C-mplete Installat ons.

SR G VOERE- = =
Yo BURNDEPT- WIRELESS, LTD.,
Aldine House, Bedford Street, Strand,

London, W.C. 2.

Please send me a free copy of the Burndept
Components Catalogue.
Non (15 6860660 0000000000 AR IR, o o o d
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T.C.C. Mansbridge |
<

HE new T.C.C. Mansbridge Condenser— S

Tthe famous Condenser in the green metal ?4‘

case preferred by radio technicians for &

-
ha

its accuracy and constancy—is now fitted
with Duplex (patent applied for) terminals.

LD,

2

Soldering is optional. If you want to use a E‘

quick “ hook up” for experimental work you %

can use the milled heads, and obtain perfect 3

electrical contact. The top of every T.C.C. ;<

Mansbridge is now all-metaﬁ' andis, of course, %

quite impervious to the heat of the solder- S

ing iron or the action of the atmosphere. %‘

T.C.C. Mansbridge Condensérs have been made by g:

the million, everywhere they are recognised as the %

standard fixed condenser -for wireless use where a Q

large capacity is required within a small compass, o)

%

T.C.C. genuine Mansbridge Condensers ?;
hQVXVRI'EZV'IVBZ'F.VIIWLV)Z'WIUpﬁﬂ‘l"ﬁ.e!.‘.—h‘iﬂp:*:‘!&&‘i"ﬁfﬁ‘!"&‘lﬁ’\‘d&&ﬂtf@'."A".‘N'.ng‘lﬂf‘ﬁ"?f‘ml'&‘:‘i"."):‘ﬂﬂﬂg%

Advertisement of Telesraph Condens:r Co,, Ltd., Kew, Surrey. Gilbert Ad. 3727

In replying to advertisers, nse O:rder Formn enclosed. 2 A 121
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And the Prestige behind the ‘‘Polar”

The “Polar” Junior Condenser.

All Capacities.

Possesses all the characteristics of the well-known
Polar * Straight-line-Frequency "’ condenser, Gives a
straight line of frequencies, with an approximately
even movement of dial in relation to change of wave-
length. Low minimum self-capacity ; onez-hole fixing;
350 degrees dial; perfectly screened; remarkably
ocompact ; occupying minimum space behind panel.

The “Polar” Cam-Vernier
Variable Condenser.

Compensated square-law design of vanes; this means
that the Condenser functions in the square-law manner,
nol on the bench, but on your set. Its shape of vanes
compensaies for the inherent self-capacity of your
coils and aerial, with the result that the figures on the
dial indicate definite wave-lengths. You can recognise
the Cam-Vernicr Variable Condenser, if by nothing
else, by the specially engraved dial which commences
at * 26 "—recognising that no aerial tuning system
can have a zero-capacity. It embodies the well-
known Cam-Vernier device. giving 10 degrees of
vernier movement in any position; and the vernier
recdings register on the dial.

Prices :
‘0003 10/6
‘€005 .. .. 11/6
‘00T .. oo 12/8

Not all variable condensers can be judged by
appearance and price alone. It is unlikely that
the condensers produced by any but long-estab-
lished Radio Engineers can be fully efficient.

Itis, further, unlikely that nondescript, cheaply-assembled
condensers will carry anything like the UNCON-
DITIONAL written GUARANTEE enclosed with every
‘“ Polar ”’ Condenser. It is a guarantee against original
defects, as well as against breakdown or the develop-
ment of faults in ordinary use—for a period of ONE
YEAR.

All constructors of Radio Sets have an appreciation of
quality in appearance, as well as of quality in performance ;
yet not all are equally able to ndulge .n the expensive
class of components. For this reason, we have intro-
duced the *“ Polar ”’ Junior Condenser, at a price of 5/6
for all capacities—putting a product of high qua ity
(backed by a great reputation) within the reach of all.

Buy the products of well-known Firms—disregard any
maybe biased recommendations of ‘‘cheap’ com-

ponents—and depend upon the Manufacturers to * see
you through.”

G

i\

o

Sold by all reputable Radio Dealers. Ask yonr Dealer,
or write lo us, for the '“Polar” Condenser Booklet.

Radio Communication Co., L.,
34-35, Norfolk Street, Strand, London, W.C.2.

1-important
le Conce
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In replying to advertisers, use Order Form enclosed.
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enthusiast is commencing operations in

earnest.
proving noticeably week by week, and in view of
the developments which have been made during
the past summer, we may look forward to a very
interesting winter of experimenting.

N OW that the winter is upon us the wireless

Reception conditions are im-

Tendencies this Winter

Major Robinson outlined the tendencies in radio
design in our September issue. There can be little
doubt that this winter is going to be a selectivity
winter. - Super heterodynes will be experimented

.with to a considerable extent, but more straight-
forward types of circuits will not be neglected.
The problem of short-wave reception must not be
lost sight of, and, as is outlinédin this issue, there is
some very interesting matter to be received at these
high frequencies. We wish our readers all success
this winter, and they can rest assured that we shall
keep them well posted with the latest details,

Features in This Issue

We have this month an attractive list of sets.
Mr. Harris describes “ The Special Five,” which
is 4o a large extent the outcome of his recent
experiences in America. The circuit is remarkably
selective, but goes one better than the average
American set in that the low-frequency side is
markedly superior, a very good quality of repro-
duction being maintained. )

A somewhat different set -is the Anode Input
Reflex Set by Mr. Reyner. This set has been.
designed for those who want a simple loud-speaker
set with a minimum ot adjustment. There is only
one tuning control and a very smooth reaction
adjustment. It is primarily a set for the local
station, but has given satisfactory reception on
quite a number of the more distant stations.

For the benefit of those who prefer to use plug-
in coils throughout their receiver, Mr. Marriott
has designed a Two-valve Neutrodyne receiver.
This set employs two plug-in coils for the neutro-
dyne stage, the coupling between the two being
variable to obtain the maximum flexibility.

For the Short-Wave Enthusiast

A 's‘imple short-wave receiver is described by

123

Mr. Hartt, and this, in conjunction withan article
by Mr. Hort on “ What to Listen for on Short
Waves,” will be of particular interest to those
who have not yet explored this region of the
ether. For the -coast dweller or those who
experience interference, -Mr. Johnson-Randall
has designed a two-circuit crystalset- This circuit
employs a tuned aerial loosely coupled to a tuned
low-loss secondary and is capable of giving very
selective results. The tuning of the set is not
unduly complicated, and this set will no doubt
prove of use to those who are troubled by jamming.

A Power Amplifier

Many people think that a power amplifier is a
difficult and costly piece of apparatus to con-
struct. This, however, is not the case, and a par-
ticularly successful two-valve power amplifier has
been designed and described by Mr. Allinson.
This instrument gives excellent strength and
quality. In fact, used with a crystal set
within ten or twelve miles of the local station,
the results are quite uncomfortably loud.

Articles

There is the usual quota of interesting artides.
Major Robinson gives details of a novel arrange-
ment for obtaining high.tension supply from D.C.
mains without the use of the usual chokes and
condensers for smoothing purposes. Capt. Crow-
ther gives some useful advice on the choice of a
valve for a particular purpose.

Those readers who have experienced difficulty
in obtaining smooth control of reaction will find
some interesting remarks in an article on Reaction
Control Circuits, wherein the ¢onditions for
smooth reaction are laid down and a large number
of suitable forms of circuit are .given.

Other articles of interest follow, including
several novel features.

Finally, we would particularly refer our readers to
an article by Mr. Kendall, on the subject of the
so-called * Aperiodic Aerial.” Mr. Kendall shows
that the aerial circuit in such cases.is really tuned,
but that the resonance curve is so broad that one
coil serves to cover a wide band of frequencies.
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F I were asked what qualities
the average expcrimenter
desired most of all in his

receivers, I should have no hesita-
tion in answering selectivity and
range. After the first novelty of
receiving any wireless at all has
worn off, the desire to reach out
into space in search ot distant
stations grows apace; but how-
ever sensitive the set may pe, 1if it
is not selective, the local station
will make itself heard over a wide

i
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and our detector
circuits are at least as good as

leading place,

anybody else’s. Improvements in
selectivity and sensitivity, as I
have pointed out in previous arti-
cles, are largely dependent upon
the development of the high fre-
quency amplifying side of our
apparatus, and since returning
from the United States, I have
devoted. a good deal of thought
and experiment to this question.
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In this article Mr. Harris gives a
-pr -ctical description of a receiver
he has designed as a result of his
recent visit to America. [t is highly
‘selective and is a big step forward in
the improvement of receivers for

the home constructor

valves for which it is mainly
intended, and considerably less if
the .06 type of valve is used ; the
quality of reproduction and silence
of background are both remarkable,
and finally, although it is large, the
wiring and g:aeral construction
are both very simple.

Special H.F. Transformers

The theoretical circuit which is .
given in Fig. 1 has several points
of interest to the home builder.

NEUTRALISING
CONDENSERS

Fig. 1.—The circuit diagram is stralghtforward the advantages of.the set resulting
from the special H.F. Transformers employed.

tuning range, completely swamping
the distant stations.

Good Quality

Thlrd in the list of desirable
characteristics I would place
quality. Increasing attention is
being paid to this desirable feature
of recciving sets, particularly as
the broadcast programmes them-
selves are particularly well trans-
mitted in this country. In audio-
frequency amplifiers, and in loud-
speakers to work with them, Great
RBritain unquestionably has the

Sensitivity

The receiver described this
month will, I hope, appeal to those
home constructors who are ’in
search of the desirable character-
istics referred to above. Tt.is by
far the most selective receiver I
have yet designed ; its sensitivity
is of a very high order (at Wimble-
don I have received Birmingham
at medium loud-speaker strength,
without any aerial, but just the
earth lead alone) ; ‘it is economical
to run, using a total filament

‘current of 1} amperes, with the

124

Therc are two stages of high
frequency amplification, a detector,
and two stages of note magrifi-
- cation, one of these being trans-
former and the other resistance
coupled. The coupling of the high
frequency stages is of special
interest, and contains a form of
neutralisation similar to that used
in one of the best known and
most efficient Amc>rican sets. Al-
though the method itself is not
very well known, it is by no means
new, and certainly deserves a
wider  popularity. The  actual
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high frequency transformers used
are of a design manufactured by
Messrs. Peto Scott Co., Ltd,
modified according to some sug-
gestions I made to the firm. They
are interchangeable, so that widely
different wavelength ranges can

MODERN WIRELESS

are made by screwed terminals has
been chosen for reasons which will
be obvious on examining the
receiver. On one side, the two
sockets are bridged by a wire, and
on the other side the left-hand
terminal is left free, while the right

bridging link on the other side of
the two sockets. If now the
flexible lead is connected to terminal
No. 2, and a suitable coil plugged
in to the right-hand socket, we
have direct coupling of the aerial
to the grid circuit. This gives

=
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Fig. 2—S|mp|nmty is the keynote of the panel lay-out as shown in this figure. A fuII-

size blue prmt (No.

136a) may be obtained on application, price 1/6 post free.

be covered, and embody several
of the points mentioned in my last
month’s article on *‘ High Fre-
quency Transformer Design.”

The tuning of this set is so
exceedingly sharp that at first the
reader may have difficulty in
picking up stations. To simplify
pick-up T have designed a special
aerial twening coil arrangement
which, as a matter of fact, can be
very simply adapted to other
receivers.

Aerial Coupling Arrangements

From some points of view
it would have been preferable
to use a single.layer solenoid coil
in the first grid
_circuit, but in view
of the many in-
teresting combina-
tions possible with
plugsin  coils of
efficient design (by
the way, plug-in
cols wvary widely
in efficiency), and
as, mcreover, we
want to be able to

cover very wide
bands of wave-
lengths when listen-

ing to hroadcast-
ing in FEurope, T
have thought it ad-
visable tointroduce
the arrangement to
be described.
Two Coil Socket

It consists of two
board - mounting
sockets for plug-in
coils, placed side by
side, amd slightly
separated. The type of board-mount-
g socket in which the connections

hard is joined to the variable con-
densér and grid of the first valve.

"The cther side of the variable

condenser is joined to the earth

‘wire.

Preliminary Tuning

Examination of Fig. 4 will show
that a flexible lead is connected
to the aerial terminal A,
permanent connection is taken
from the earth terminal E to the

A closer view of
one of the new
high - frequency
transformers
used in this
receiver.

125

and ‘a.

fairly flat tuning, and is useful
when picking up a distant station,
to enatle you to tune in the high
frequency stages. When the other
tuning has been adjusted for the
best results, the flexible lead can
be removed from terminal 2, and
the plug-in coil changed for, say,
a Lissen X coil, while the ﬂex1blc
lead is connected to one of the
tappings on the X coil. In passing
I should mention that it is essential
to follow the exact arrange-
mentsshownin my drawing, as
far as the position of the pin
and the socket are concerned,
for unless this is done, the
tapping on “the X
coil will not come
in the right
position.

Increasing
Selectivity

This arrange-
ment will give
higher selectivity,
but should it not

prove sufficiently
high, the flexible
lead should be

removed from the
X coil tapping and
inserted in terminal
I, the X coil being
left in the right-
hand socket. Now
in the left-hand
socket plug a.small
coil, such as a .23
or 35 ~whereupon
you will obtain
semi-aperiodic aerial tuning, with
still higher selectivity. The selec-
tivity will increase with the
reduction in size of the coil in the
left-hand socket.
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This view shows the low-frequency end ot the recelver.

The tuning position of the first:

condenser will remain almost the
same with any change in coil in
the left-hand socket, provided that
the left-hand coil is not too large.
Gambrell coils also serve admirably
for this form of coupling.

In examining the theoretical
diagram it will be noted that there
are but three filament resistances.
I am all in favour of simplification
of wireless receiver control ; and as
it is highly desirable to use the
same type of valve in the first two
sockéts, I have arranged for one
filament resistance to control these
two valves. The detector valve
has its own filament resistance,
and one filament resistance is used
tocontrol the two note-magnifying
valves.

Suitable Valves

My favourite valve for
this type of receiver is the
kind using about } ampere,
sometimes referred to as a
small power valve. Valves
of this type are made by
anumber of manufacturers.
The first note magnifier
valve should preferably
be of the type designed
for resistance capacity
amplification. If } am-
pere valves such as the
D.E.5 are used in sockets
1, 2, 3 and 5, and if for
the first L.F. stage a valve
D.E.5 B. or equivalent is

‘used, thetotal filament current will

be only 1} amperes.

If it is essential to use the .06
ampere type of valve, then the
first note magnifier valve should
be of the kind used for resistance
capacity amplification, such as the
D.E3B. or
other makers’
equivalent.
Asa matter of
fact the set

general

view of
the back
of the.set.

- tion.

will work quite well with any goou
valve, but if you wish to use bright
emitters throughout, use separate
filament resistances for each valve,
as it is not desirable to pass the
current for two bright emitters
through one filament resistance.

Notice, too, that in this receiver
filament resistances are all in the
positive L.T. Leads. In conformity
with modern tendencies in design,
all terminals are placed behind the
instrument, and I have used but
one jack to enable telephones ta be
plugged-in after the de-
tector valve. Incase some
readers may wonder why
T have not included three
jacks to enable telephones
to be plugged-in after the
detector, the first note
magnifier or the second
note magnifier, I should
explain that many months’
experience with a receiver
made up in this way has shown
me that ability to plug-in after the
first note magnifying valve is not
required in practice, and that one
invariably uses the loud-speaker
when all five valves are in opera-
My general rule is, when
using the telephones, to plug-in
after the detector and loud-speaker
on the final valve.

Grid Bias Terminals
There are just two further points
in the design to which I would like
to refer before passing to cou-
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Fig. 3—The wiring of the receiver Is not complicated.
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structional details. 'One is that
I have not used a common positive
terminal. for the two grid bias
arrangements. [ have found in
practice that quite frequently one
uses separate grid bias batteries
for the two last valves and indeed
theoretically there are reasons for
one doing so. Itis always finnicky
to place two different wires on the
one terminal, and I think it will
be found generally desirable to use
four terminals instead of three,
when grid bias is applied to two
separate valves. Even if one grid
bias battery is used, there is no
difficulty, since both positive
terminals are linked inside the
instrument, so that either one can
be the common terminal.

Separate Tuning Condensers

The final point refers to the
question of the tuning controls.
In many of my designs I have used
a double condenser, requiring
matched  transformers. Some
manufacturers of high frequency
transformers have been very suc-
cessful in their matchmg, as have
some makers of variable conden-
sers. But in many cases trouble
has arisen through bad matching,
We have by no means reached
finality in hxgh frequency trans-
former design, in view of which I
have designed the present receiver,
so that once it is made all kinds
of high {requency transformers
can be experimented with. For
this reason separate condensers are
used for each of the high frequency
stages. There is then no possi-
bility of trouble in regard to
matching, and a wider flexibility
is obtained.

Constructional Work

The wiring of the instrument is
very simple, and is probably easier
than that of any receiver I have
previously described. The follow-
ing components are needed :—

One Panel, measuring 36 in. by
9in. by }in. (this should be of
first-class guaranteed ebonite of
any of the reputable makes).

One Cabinet to suit (this is the
same cabinet as used in the Anglo-
American Six).

One Baseboard for same (this

is usually supplied with the cabinet).

Two Board - mounting Coil
Sockets, with side terminals (Peto
Scott Co., 1.td.).

Three Square I.aw Variable Con-
densers, each of .0003 pF capacity
(Bowyer-Lowe Co., Ltd.).

Three Filament Resistances to
suit valves. For the } ampere
type of valve these can all be
5 ohms (Polar).

One Double circuit Jack with
Plug (G.R.C. or equivalent make).
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One On and Off Switch (R. A.
Rothermel Ltd ).

Two
(Polar Micrometer).

Five Board - mounting Valve

Sockets (Antxpon g—Bowyer-Lowe’

Co., Ltd

"Two Specxal High Frequency

Transformers with tapped primaries
(Peto Scott Co., Ltd.) (these are
supplied with-the board-mounting
sockets).

A £
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.Fig. 4.—Illlustrating the aerial
coupling arrangements.

One Ordinary Board-mounting
Valve Socket (this is used as a
simple means of connecting the
high tension leads to the trans-
farmers. It is not used to hold a
valve).

One Grid Leak and Condenser
combination. .0003 upI and 2
megohms (L. McMichael, Ltd ).

One L.F. Transformer (any good
make will do. I have used the
new pattern G.R.C., with consider-
ahle satisfaction here).

One 100,0co ohms Wire Wound
Anode .Resistance (Mullard Radio
Valve Co., Ltd.)

One Fixed Condenser .o003 pF
(Dubilier).

One - Fixed- Condenser ‘o1
(Dubilier).

nF

Neutralising Condensers:

One Grid Leak with mounting,
4 megohm (L. McMichael, Ltd.).

Two Terminal Strips (one carry-
ing aerial and earth terminals and
the other the remaining terminals
as shown (Magnum)., (Burne Jones
& Co., Ltd.).

Glazite Wire,  for wiring up
(about 20 feet will be ample)

Radio Press Panel Transfers.

Valves and Batteries

Notes on valves have been given
at the beginning of the article. If
dry batteries are used for high
tension supply, it is suggested that
one 6o-volt unit with tappings be
used for the first three valves, and
a second battery up to 120-volts
for the last two valves. If two
cuch batteries are used, the nega-
tives should be joined together
and a wire taken to the H.T.
negative terminal. High tension
accumulators will give  better
results, in which case one high
tension accumulator up to 120-volts
can be used. In any case, whether
high tension accumulators or dry
batteries are used, a 1uF or
2ul® condenser should be shunted
across each tapping. Ihave not in-
cluded these in the instrument as I
consider fixed condensers as part of
the high tension battery equipment.

The wiring is so straightforward
that it needs no explanation other
than that given in the drawings.
Notice that three of the sockets of
the valve holder used as dis'ri-
butor of the H.T. for the high
frequency transformers are joined
together. Flexible leads for the
transformers are made to terminate
with valve legs cr other suitzble
plugs, and will then slip easily into
thesockets. Thisfacilitates change
of transformers, when desired.

Operating Notes
The operation of this receiver
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in this view.

first constructed different neu ro-

dyne condensers were used.

changed to Polar mlcrometers to avoid short-circuit-
ing, and to give a higher capacity range.
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The special H.F.
transformers can
readily be seen

Wh=n the set was

Thev nave since b-en

will be learned very rapidly., The
best way to start is to plug-in, say,
a 60 or 75 «coil (a 60 is advised, as-
this matches in inductance the
high frequency transformers used).
Disconnect aerial and earth and
set all three condensers approxi-
mately at the same figure, say 20
degrees. If one of these condensers
is swung backwards and forwards,
it will be found that the set is
oscillating. The two neutralising
condensers should then be adjusted
very carefully until the swinging
of any of the condensers will not
cause oscillation on the set. You
will soon find how to do this.
Once this position has been
found, the condenser can be locked
by the ring provided, and the aerial
and earth connected with onc¢ of
the connections indicated in the
beginning of the article. Stations
will then be picked up with the
greatest ease by rotating the three

“dials.

Since the above instrument was built,
Messys. Peto-Scolt have brought out the
transformer tapping to a separa!e pin,
thus " obviating the need of the flexible
lead. With the new form -the sockets
marked ' tap '’ ‘are commected to the wire
now shown as going to the valve socket
used for the H.T. positive connections to
the transformers. A test report and
Surther notes on this set will appear next
month.

OUR NEW GUARANTEE
SCHEME.

Th= attention of readers is

spec ally directed to the post-

cards enclosed, which give a

further guarantee cf satisfac-

“ton in their purchases. from
our adve tisers,
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A Problem

HAT is worrying
i me,”’ Iremarked,
“is whether
switches are per-
missible and if
S0, which
switches ? ”

“Eh?” said
the Professor, looking up quite
startled from his work. “ My
dear Listener, that sibilant sentence
sounds like a spluttering soda
siphon.”

‘“Same to you and many of
them,” quoth I, at which the good
man smiled, realising with some
surprise that he himself was suffer-
ing similarly. . No, this is ter-
rible ; this.shushing business grows
on one, and if I do not bring
myself up short I shall run the
compositor out of s’s before he
has got through more than the

S

.................... ansansenssaan

find the whole thing filled with
fuch fentencef af ‘‘ Fhould we ufe
fwitchef ? ”’ or “ Fwitchef are dif-
tinctly liable to become an obfef-
fion.”” That of course would never

Whiist

1 fling ink over my
Teft shoulder.

do, for probably you, reader,
wauld get the habit, and instead of
shushing you would go fuffing
about all over the place.

Suppose One Lisped
Possibly if you happened to have
a lisp you would find things still
worse, for you might be called upon

;,—T—’ i :,’T
i e
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nethethary.” Thtill I dethire. . .
Excufe me . . . Oh well, hang it,
forgive me—that’s a word you
can’t meff about anyhow. One
moment please whiist I fling ink
from my fountain pen over my
left shoulder, turn the table
round three times, and do the other
things which ward off evil in-
fluences. What I am trying to
say, if only I can manage to get it
said without slipping into f’s or
th's, is that T want to tell you all
about Professor Goop’s opinion
of switches and in doing so I will
endeavour neither to shush nor
to fuff nor to thuth more than I
can help.
Switches

I think that at this point we
had better have a fresh paragraph
so that we may get a really fair
start. It took the Professor and
myself quite a little while to get

S;

"W

'
v
)

™S

f

B

Fig. 1.—The thorough 'use of switches as suggested by Professor Goop.

first paragraph. If that happened
1 suppose he would use f’s, pre-
tending that they were old fash-
ioned long s’s and then we should

to read aloud what I have written
and it would be very hard lines
if you had to talk about ‘‘ Thothe
thwitthef that theem abtholutely

129

our tongues straightened out.
When he did answer my question
he began ‘‘Such switches as are
essential . . . '’ but I pulled him
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up short. We agreed to abandon
altogether words like such and
essential and susceptible, fecling
that we should be sater if they
were taboo. Eventually we got
under way and tbe Professor gave
me his opinion on the subject,
which I now set down in a some-
what abbreviated form for the
benefit of an eagerly waiting world.
Switches, the Professor went on to
say, are exceedingly useful for a

£3 : vt
o AP
P o>

Indispensable to the bobbed
and shingled.

variety of purposes. Without them,
‘properly applied, the young idea
could never be taught to shoot as
it should; without switches,
shunting upon railway lines .would
become an impossibility and much
unemployment would be caused ;
without switches the bobbed and
the shingled .would be unable
‘to grow at a moment’s notice
long tresses should occasion
demand it.

Switching and Pulling

The switch then is not be be
condemned in any sweeping fashion.
In the wireless set the thorough
use of switches shown in Fig. 1,
cnables the proud owner practically
to turn his set inside out at a
moment’s notice should he wish
to do so. Perhaps I am a little
rash in saying at a moment’s
notice, for in the case of the
thoroughly switched set it is best
1o give at least half an hour’s grace
to allow the operator to disentangle
the various switches and to arrive
at the correct combination. Any-
how this is much quicker than
-pulling the set to piecss and re-
soldering all the connections neces-
sary. As a matter of fact, though,
thorough switching and pulling
the set to pieces are almost. synony-
mous terms since, if the switches
run from SI to S16, as they do in
the diagram, there are about forty
points to come unstuck, and if I
know anything about wircless sets
one of them always will. Unfortun-
ately I have no room to show you

more, than the high frequency side

of the circuit in question. If only
the pages of MODERN WIRELESS
were slightly wider I would
draw you the low frequency
department as well and we could
have another dozen or so here
quite comfortably.

Variety
You see the beauty of a circuit

- of this kind. The operator camr

earth his aerial in a flick, use a
single or double circuit tuner,

throw the A.T.C. into series or:

parallel, earth the secondary or
not, connect the grid of the first
valve to the potentiometer or -to
low tension negative, use tuned
plate or resistance capacity coup-
ling with his high frequency valves
at will, connect the gnd-leak of
his rectifier to low tension positive
or low tension negative, connect
the ditto of the second high fre-
quency valve to the potentiometer
or low tension minus, cut out hoth
potentiometers when they are not
required, connect the telephones or
loud-speaker and switch off both
high and low tension batteries.

In a word his set is thoroughly.

flexible, so flexible in fact that it
will usually be caught bending.
If he remembers to disconnect the
aerial from earth the odds are a
shade over 10 to r that he will
omit to switch on his high tension
battery. Should he do this it is
Bush House to a busbar that he
will omit to switch on the accu-
mulator and will run round in

He goes on trying until it
comes off.

circles grinning like a dog and
wondering why and how all the
filaments of his valves have burnt:
out. unbeknownst since the last
time he used the set.

Something to Play With

Still, he will have heaps to play
with and that is what the average
wirelzss enthusiast really wants.
If you gave him a ome-knob set
he would be utterly miserable.
The whole thing would be so dull.
Most of us like the possibility of
trouble. This is to be seen from
our very earliest days. Give a
baby (and do not forget that you
and I were once thmqs like that,
smiling only when we had indi-
gestion} a feeding hottle whose
mouthpiece thing can be worked
off if he tries hard enough and th:z
child is perfectly happy. He goes
on trying until it comss off and
he is drenched from top fo toe
in a flood of warm milk. He tlien
yells to attract attention and
positively wriggles with joy as he
watches his fond mamma’s efforts
to clean up the mess.
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Uninteresting

Present the same child with a
perfect safety feeding bottle and
see what happens. He makes one
or two strenuous efforts to bring
off the old jest, and then finding
that there is nothing doing, he
goes black in the face and does not
laugh again until the doctor turns
up. As fully fledged wireless men
to-day we are precisely the same.
Though being compelled to dis-
embowel the set with screwdriver,
pliers and a selection of other
tools is no more pleasant than
being wet to the skin with a bottle-
full of milk, we still regard the set
which does not make the process
necessary at frequent intervals as
something flat and totally un-
interesting.

Examinations

An Athenian sage, who has prob-
ably bored more schoolboys than
any other man alive or dead, once
wrote that life without examina-
tions wounid be a wearisome thing.
As regards this sentiment I find
that my young hopefuls are in
complete disagreement with the
philosopher when the end of the
term approaches. They maintain
that life without examinations
would be a happy and a glorious
thing. But there speaks the voice
of inexperienced youth. The wire-
less man knows full well that
unless he were called upon to make
frequent examinations of his set
he would soon chuck wireless
altogether and take to knitting. or
spillikins as a hobby.

Shushing.

Here I feel that I must quote
Professor Goop’s actual words,
though I can take no respon-
siblity for the way in which he
puts his opinion. “ Do not be
surprised,” he said “if upon fitting

477//(‘?—%
R4

run around in .
circles.

He will

many switches swishing, swashing
and swushing noises are heard in
the receivers.”” There is, of course,,
a great deal of truth in this remark,
though I hasten to point out that
any of the noises which he men-
tions—I forbear from repeating
them, for you know them quite
well—can usually be brought to
an end by the manipulation of Si5

*or S16 in the diagram, to say

nothing of Si, A similar result
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may 3lso be obtained by leaving
S8, S10 or Si4 in the open position.

We All Do It

Do not imagine from what I have
said that Professor Goop throws
cold water with both hands upon
the switch in the wireless set. As
you know he is one of the most
bioadminded of men and any
such attitude would be completely
foreign to his nature. Though in
theory the Professor is opposed
to switches, especially upon the
high frequency' side of the set,
I can assure you that his own
receiver bears a very marked
reseniblance as regards its wiring
diagram to Fig. 1. So, if vou will
but admit the truth, reader, does
yours—provided that you are a
genuine experimenter—as natur-
ally you are—and so does mine.
It is so delightful, is it not, to be
able to change from the short
waves to the long by just flicking
over a switch and so bringing in
the resistance coupling instead
of the tuned plate. Really it
would be just as simple and far
more effective to change the coils,
but for some unknown reason the
last thing that ‘any really serious
wireless man wishes to do is to
change more than two coils. He
can just manage the A.T.I. and
the C.C.I., but when it comestoanv

A. H. Morse, A.M.I1.E.E.

developments being quickly reported by a com-
petent expert, who, moreover, will view such pro-

gress through English eyes.

Mr. A. H. Morse, AMI.E.E.,, MIR.E, who has -
been appointed as manager of the new company,
has been actively concerned with the technical
aspects of radio communication for some years.

Varied Career
In 1897, Mr. Morse started in the Post Office
Telegraph Service, which he left in 1900 to serve

more he goes cold all over at the
very thought. It goes utterly
against thé grain to have to pull
coils out of their sockets and to
push in others to replace them.
He will do almost anything else
that you may suggest with the
utmost cheerfulness, but when this
question of changing coils crops
up he goes on strike at once. Many
of my friends have never heard
Daventry or Radio-Paris simply
because they “cannot bring them-
selves to mount the mnecessary
inductances, though all are lying
ready to hand upon the wireless
table. )
The Single Switch

What [ find happens to me as
regards switches is this. Exer-
cising the greatest self restraint,
I proceed to construct a switchless
set. Then some fellow writes an
article showing how easy it is
slightly to improve one or other of
the circuifs. To try out the new
idea I fit up a neat little switch
so that [ can change over from the
old circuit to the new and wvice-
versa in a second and so compare
the two properly. That switch
remains a permanent part of the
receiver. The following week
comes another new improvement
and another switch. At the end
of about six months the panel is
positively bristling with switches,
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Radio Press, Ltd.,, Opens an
American House

South African war.
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and though I know that their
presence is responsible for many
evil things I cannot bring myself
to do away with them. This goes
on until there comes a time when
wishing to fit yet one more switch
I cannot find room for it anywhere.
At this point I cover my head
with ashes and cry aloud that I
will sin no more. [ pull the set
to pieces and make a new one
purified from ail taint of switching.
If you want to .continue the story
you have only to go pack to the
beginning of this paragraph. Re-
cently the. Professor and I came
to the conclusion-that no set should
contain more than a single switch
and _we have pacified our con-
sciences by designing the Goop-
Listener Single Switch Unit, which
can be attached to any wireless
set. I must admit that it is
rather a bulky affair, looking
rather like the control arrangement
of a power station, still it is a uni?
and it enables you to do practically
all the things that you can with
the circuit in Fig. 1. As the
Professor said, there is no doubt
about its singleness, and you can
always- tell your friends perfectly
truthfully that you have no
switches in your wireless set, the
Goop-Listener Single Switch Unit
being quite outside it.

THE LISTENER-IN,

He subsequently

supervised the erection of one of the first telegraph

/ NEW era in the
A of Radio
Pr e s s linesin West Africa.

zchievement has
dawned with the
inauguration
of our new
American House.
Through these
offices our readers
will be kept in
close touch with
American ideas,

From 19o6-7 he served as consulting engineer
to the De Forest Wireless Corporation, of which
‘he later became Superintenderit.

From 19og to 1911 he was Superintendent of Con-
struction and Maintenance to the United Wireless
Telegraph Company, and in 1912 joined the
Marconi Company in this country.

Three years later he was appointed adviser to
the Indo-Evropean Telegraph Co., but returned to
Canada, in 19Ig, when he became Managing
Director of the Marconi Company in that ccuntiy,
an appointment which he held till 1923 when he

‘resigned in order to-enter business on his own

account.

Radio Press, Ltd., will thus be admirably
served and our readers will receive the latest
information from the new offices, situate in the

Bush Building, 42nd Street, New York, an
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excellent position in one of New York’s most
famous thoroughfares.
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R 1T is with great
=7 kel pleasure that we
: {i introduce to our
many readers
Mr.H.J.Barton- -
Chapple, who
recéntly joined:
the senior tech-
nical staff of Radio Press, Ltd.,
as the outcome of our develop-
ment policy in connection with
the Research Laboratories at
Elstree.

Qualifications

Ve Susaassalatesss

He is possessed of high qualifi-
cations, as a result .of a
particularly successful career.
Before entering the City and
Guilds (Engineering) College,
Mr. Barton-Chapple secured’
a  Whitworth Scholarship, which stands pre-
eminent amongst open competitive scholarships
in the United Kingdom, owing to the high
standard of the examination and the rigid
conditions for competing.

On entering College in 1919 he passed straight
into the second year, and at the final examination

of the third year secured the Assaciateship of the.

City and Guilds of London Institute (A.C.G.I),
heading the list of successful candidates and as a
result securing the Siemens Memorial Medal.
.He also obtained the Henrici Medal for
Mathematics, being the student of greatest merit
in this subject. In the same year Mr. Barton-
Chapple graduated at the University of London,
obtaining the B.Sc. degree in Electrical Engineer-
ing with first-class honours.

This was followed by a fourth year Post-
Graduate Course in Radio Telephony and Tele-
graphy under Professor Mallett, on the successful
completlon of which he was awarded the Diploma

3348 IMM%+%%*++M%***%**%W*W?+*+*+%M*%H*&+%M%M? st

App@mtment of H. J. Barton-Chapple

B.Sc. (Hons.), A.C.G.I., D.I.C., A.M.LE.E.,
to the Staff of Radio Press, Ltd.

A recent portrait of
Mr., Barton-Chapple.
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of Membership of the Imperial
College of Science and Technology
(D.IC).

Further Experience

'On leaving Collegein 1922 Mr.
Barton-Chapple was appointed
Lecturer in Electrical Engineer-
ing  (specialising in High-
Frequency and Thermionic
Valve work) at the Bradford
Technical College. Since that
time he has conducted classes
in Electrical and Radio Engin-
eering, being entirely responsible
for the courses in the latter
subject, and his efforts have met
with particular success.

His duties-brought him into
immediate contact with every
type of student. Thereby much
experience was gained in elucidating problems
in such a manner that students were able to
secure a clear conception of the normally intricate
points,

Practical Research

Mr. Barton- -Chapple has had considerable oppor-
tunity for research work, and several articles on the
results of such investigations have appeared from

‘time to time in the technical Press.

While at Bradford Technical College he was
elected an Associate Member of the Institution of

Electrical Engineers (A.M.ILE.E.), a qualification
which, as our readers know, is of a distinctly
valuable character.

Our readers therefore may look forward to sofne
very helpful ‘articles from Mr. Barton-Chapple’s
pen, many of which will be the outcome of research
work at our new laboratories which are now in full
swing.

operate direct from the D.C, mains;  Qther items will be :—

On Sale Dec. 1st.

NEXT MONTH—A -SPECIAL

CHRISTMAS DOUBLE NUMBER

Among the special features will be practical details, by MAJOR JAMES ROB[NSO\I of the construction of sets to

Practical Experiments’ in Selectivity.’
A Super Selective Single-Valve Receiver.. By C.. P. Allinson.
And numerous designs for sets by leading Radio Pk Writers,

Make sure of your copy.

By Percy W ‘Harris, M.IRE.

Price 1s. 6d.
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F.HOLLINGHURST,B.Sc.

Some interesting details of the new station to augment the long distance CW
traffic from and to ships, formerly handled by Devizes

=)N August, 1920,
=H| the British Post
Office opened a
Wireless Station
at Devizes, in Wilt-
shire, for maintdin-
ing communication
with ships beyond
the normal working range of the
existing coaststation system, which
is not greater than about 150 miles.
This station was equipped
with a continuous wave
transmitter and re-
ceiver working on two
wavelengths of 2,100 and
2,400 metres to ships fitted
with long range continuous
wave receivers and 1} kw.
continuous wave trans-
mitters to give a sy.tem
having a maximum work-
ing range of from 1,500
to 2,000 miles.

Rapid Increase of Traffic

At the time of opening,
only about 40 ships were
so equipped, but by the
beginning of 1923 this
number had increased to
120, and as the facilities
became known, the land
station was rapidly out-
grown. In order to cope
with the increasing trafhic,
two possible courses were
open. The first, to ercct
a new land station with
transmitter and receiver
some distance from
Devizes, and the szcond,
to build a new recciving
station to house two or
more receivers, and to
install a -second <4rans.
mitter at Devizes. The

sets.

second method was finally adopted,
as being the more economical and
workable, particularly frcm the
point of view of future extension.
Accordingly, work, was ccmm 2nced
on the new receiving - station
near Burnham-on-Sea in Somerset,
th: station being completed
and opened for traffic on February 2
of this year. The wave lengths of
2,100 metres and 2,400 metres were

A view of one of the two 3 kw. generating

The automatic switchboard can be

seen at the back. -
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retained for the new service.
The continuous wave transmitters
with which the ships are equipped
are capable of transmitting over
a wave range of from 1,000 metres.
to 2,900 mectres, so that more
receivers can be added at Burnham
as traffic requircmants continue to
grow. The site for the receiving
station was chosen and laid out
with a view to providing for
such extension.

Remote Control of
Transmitter

With the adoption of
the separate receiving and
transmitting stations
arose a necessity for some
system of remote control
whereby the operator at
Burnham could listen to
signals frcm ships, and
could immediately reply
by keying a transmitting
set at Devizes. It was
also desirable on grounds
of economy that the same
operator should be able
to start and stop the
transmitting set when he
commenced or finished his
outgoing traffic. The ap-
paratus employed for this
purpose is explained later.

The general appearance
of the station can be seen
from the photograph at
the head of this article.
The building itself is a
single-storied brick struc-
ture, and contains a power
room, battery room, two
store-rooms, instrument
room, land line room,
office for the officer-in-
charge, and retiring room




MODERN WIRELESS

A view of one of the masts at Burnham
showing the leads in from the loops.

for the staff. The instrument
room is at the back of the building
and overlooks the open site on three
sides, thus allowing frce access for
leads from the aerials. Between
the instrument room and the land
line room is a communication
hatch, through which messages
received and written by the w1reless
operator can be passed for res
transmission by another operator
over land lines to London,or through
which messages received from
London by. land line can be passed
to the wxreless operator for trans-

mission ‘'via Devizes to ships. The .
scheme is illustrated in Fig. 2.
Instrument Room
- The receivers and other ap-

paratus controlled by, the opera-
tors are placed on benches which
run round three sides of the instru-
ment room, and are so arranged that
the tuning, direction finding and
filament controls of the receiver,
the switch by which the transmitter
at Devizes is started up and shut
down, and the hand key which
operates this transmitter are all
within easy reach of the operator’s
chair. .

A few feet away is the telegraph
sounder by which land line signals
from the engineer at Devizes are
made audible. Power boards .are
fitted at intervals yeund the wall,
and from thess current at 52 volts
for radio high’tension circuits, 26
volts-and #8 volts for Jand line cir-
cuitsand 4 volts for racliolow tension

circuits is taken
through  fuses.
These boards are
also fitted with
terminal con-
nections to the
radio and tele-
graph earths. A
low tension
switchboard for
connecting . to
the three low
tension batteries
for charge or
discharge is also
fitted in this
roem.

The receiving
equipment orig-
inally supphed
by the Marconi
Co. at Devizes is
in use at Bumn-
ham. Directional
recep tion is
employed to
minimise
ference

he East,
majority of
-the  reecption
being from West
and South-West.

from

Facilitiés are provided whereby-

traffic may be -received: from ships
at high speed and relayed direct
to the Central Telegraph Office in
London, where it is recorded tele-
graph_cally.

Power Supply

No power supply is available in
the immediate vicinity oi the station
and an independent power supply is

inter--

the-

November, 1925

installed, comprising two similar
engine generator sets, ong of which
can be seen in the foreground cf
the photograph of the power room,
The prime movers are single
cylinder petrol-paraffin' four-stroke
engines, driving 3 kW generators
for charging the main 50-voit
lighting batteries, Thé land - line
and H.T. voltages are also pro-
vided from small accumulat:rs,
They are of 8 amp-hour capa-
city and are the small cells
seen in the photograph of the
‘battery room. Part of the 50 volt
lighting battery which consists of
27 cels of 200 amp-hour capacity
can alco be scem in this photo-
graph. The battery room alse
contains six other cells forming the
three 4-volt low tension batteries
fcr lighting the filaments of the re-
ceivers. These cells are of the same
capacity as those of the lighting
battery and are connected in
series with the main battery for
charging.

An automatic switchboard is
provided, which -keeps the voltage
on the mains- constant between 52
and 55 volts. This is effected by
m-ans of' an automatic switch,
which cuts in or out certain celis
at the end of the battery, so vary-
ing the total voltage within the
limits specified.

Control Arrangements

It was stated earlier that the
transmitters at Devizes were re-
mote controlled from the receiving
point at Burnham. This remote
control apparatus at the receiving
station consists essentially of a hand

A closer view of an automatic switchboard similar to

that used-at Burnham.

The switch is operated by a

motor at the back of the panel.
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Galvanomeler Polarised Relay — Non Polarised Relay Morse key
B . T %
Live prom e )y 4 o=ty
BURNHAM fsolating
[I] swelcle”
Relay ond [*7) retay ' -+
EI] Sowrde: 40volts
7 interlockug rm&wt ]/ﬂ/fr/ﬂdmy e [ ] Relay
Molor starter
Smrb/lybulﬂﬂl
To transmitler r‘ (’/l gver =
ke.;'L{/I‘;nls‘!‘lag/s s»?t?l‘ge {L _J =y
T l Fele t coreuds

7o local
Lransmitting key

;—" Motor starters

Fig. 1.—A diagram of the remote control arrangements
at Devizes.

key and a switch key. Theformer is
used for sending Morse signals to
the engmeer or for transmission

through the sets to ships, and is

arranged, to work on both 26 ani
78 wolts.
The non-polarised relay operates

independently of the direction of

ham is if” thie ‘* Off ' position, the

hand key can be used for ‘ speak-

ing '’ to Devizes, but will not

operate the transmitter. !
On placing the switch to ‘‘ start,”

however, the non-polarised relay
operates and starts up the trdns-
mitter. Operating the key at
Burnham then causes the trans-
mitter to function.

Safety Arrangements

An interlocking relay is incor-
porated at Devizes, which is a safety
device preventing the operator
from keying, and so taking a heavy

.current from the generators before
they have had time to run up to
full speed., I

The control gear can be isolated
or operated independently at the
Devizes end if necessary.

The Devizes station is thus com-
pletely remote controlled by the

The lighting, the receivers and the land lines are run off accumulators all housed

in one room.

arratiged to reverse the connections

between the battery and the line..

The switch key is used for starting
and stopping the transmitting sets,
and in the ‘“ stop ”’ position con-
nects a 26 volt battery through the
hand key to the line, while in the
‘“start ”’ position it changes .over
to a 78 volt battery.

Fig. 1 indicates the arrangement
of the apparatus at the Devizes end
of the control circuit. The opera.
tion of the polarised relay depends
on the direction of the current
passing through it. The reversals
of current caused by the operation
of the hand key at Burnham thus.
cause this relay to operate, and it is

—

land line batteries on the rignt.

the current, but will not work on..

the 26 volt battery ;
Thus, when the switch at Buarn-

The main lighting batteries are in the foreground and the H.T. and

operator at Burnham, the én"ilieéls
at Devizes being concerned solely
Wlth the maintenance of the plant.

! oxpon
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F|g 2.—The statuon at Burnham con: rols the transrmitcers
at Devizes by remote control and is also in telegraphic
communication with London. .
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SINGLE VALVE

SHORT WAVE

8y

- D.J.S.HARTT, BSe.

OST readers will remamber
that by last wintershort-wave
developments had reached

such a stage that many enthusiastic
amateurs were induced to make up
receivers with the idea of reczivihg
that popularstation KDKA,of East
Pittsburgh, Pennsylvania, then
working on about 44Io0 kc. (68
metres. Those who did so no doubt
experienced a certain. amount of
difficulty at first, and found that
the conditions were not so straight-
forward as on the broadcast band.
Later we saw further developments
in short-wave reception and trans-
mission, with the result that there
is now a fair amount of activity
down to about 2o metres and lower,

Larger Freqngncy Band

Thus we see that at the presént .

time the enthusiastic amateur has
to contend with a band of wave-
lengths of from

RECEIVER
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tion easily without any backlash.
No elaborate circuit is necessary,
and that shown in Fig. 1 is proh-

"ably ths most satisfactory of the

more simple cireuits.

Design of Receivers

Further imeportamt facters to
bear in mind in designing a wide
wavelengih-rarg> short-wave re-
cefver are the sele¢tion of com-
ponents, particularly” the variable
condenser used for tuwming. valve
and valve holder, and the design of
the coils to be used ; in addition to
these factors we must comsidar the
queston eof casmal eapacities amd
endezvour  te eliminate
as much as possible. Some fur-
ther information on this subject
will be found in my articles in
Wireless Weehiiy, Vol. 6, Nes. zo
aml 23, in which I discussed a
number of characteristic cases.

them.

It is, of courge, an easy matter to
make up a short-wave receiver from
a given design, but it is somewhat
more difficult to calibrate it.

There are, however, one or two
methods of calibration on these
high frequencies which the average
amateur can use with success
without much additional or more
complicated apparatuos. I refer
here to the method of calibrating
by harmonics and the Lecher
wire method. This latter method is
particularly suitable for calibrations
en, say, 20,000 to 12,000 ke, (15—
25 metres). 1t have described such
a method of calibration in an article
in Wiveless Weekly, Vol. 7, No. 3,
and have given some details on the
“ harmonics ”° method in Wireless
Weaekly, Vol. 7, No. 5.

Choice of Circuit
Now with regard to the present
receiver, yom will
see frem the cir-

twenty to about
two hundred
metres, if he
wants to embrace”
thz whole of  the
activities on .the.
short waves. The
main  essentials
for such a set
are: FKirst,a sim-
ple circuit which
can be made to
ascillate over the’
wvhole of the tun-
ing .range and
which is at the-
same’ time easy
to control as far
as oscillation is
concerned ; that.
is to say, .the
oscillation control
must_be such _as

| ——

cuit diagram that
a simple oscillator
circuit, using the
form of reaction
sometimes attri-
buted to Reinartz,
is used. A small
aneriodic aerial
coil is coupled to
one end of the
reactinn coil. The
local earth lead is
made a tapping
point upon the
coil with the aid
of a Burndept
sprimg clip, or
some similar de-
vice, so that the
number of ' turns
in the grid ejreuit
J . and thenumber in

will allow one to
bring the set into
or out of oscilla-

Some of the coils used by the author to tumwe: from
¥5,000 ke. to 1,500 ke. (20 to 200 metres).
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- the reaetion- coil
can -be adjusted.
Reaction is  con-
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Fig.—The coils L, and L, are wound as-one continuous coil.,
Note that the moving vanes of the variable condensers
are represented by arrows.

trolled by the condenser C;, other-
wise the circuit is quite conven-
tional.

Readers who have experimented
even on 60 or 70 metres will be
aware of the fact thatas we go higher
in frequency, the degree of sharp-
ness of tuning increases, so that it is
essential, if we are going to use the
receiver up to 15,000 kc., to have
some form of fine adjustment of the
movement of the moving vanes of
the condenser. There are several
ways in which this can be achieved ;
we may have a long extension
handle rigidly secured to the con-
denser dial and in this way secure
a reasonably fine movement and
freedom from bedy or hand capacity
effects.

Geared Dials
With the introduction ol geared
dials, however, we have another
solution to the problem. There are
now on the market several excellent
forms of this type of dial. On the
reaction condenser such a refine-
ment is not absolutely necessary,
but it would further simplify the

handling of the receiver.

Reducing Stray Capacities

With the idea of reducing some
of those casual capacities which
affect the tuning range, I have made
provision for the use of a V.24 type
of valve. With care the ordinary
type of 4-pin valves will be found
suitable for use up to 15,000 kc.,
but low capacity valves of the tvpe
I have mentioned are more satis-
factory and even necessary when
we wish to go higher in frequency.

Choosing Components

I recommend intending con-
structors who have had only
limited experience to adhere strictly
to the specifications for the com-
ponents given in the following list ;
others who have had some experi-
ence of work on the high frequencies

S —
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have a wide selection of components,

if care and discrimination are used.

The components embodied in the

actual set seen in the photographs

are :—

One 0005 uF square law variable

.condenser (Igranic).

O-e .0003 uF square law variable

" condenser (Collinson).

One National Velvet vernier dial
(R. A.. Rothermel, Ltd.).

One ebonite panel, 12 in. by 7 in.
by } in. (Paragon).

One ebonite strip, 12
1in, by } in (Paragon).

One ebonite strip, 5 in. by 1} in. by
} in. (Paragon).

One No. 1 terminal strip (Burne-
Jones and Co., Ltd.). (Only six
ofthe terminals areactually used.)

One high-frequency choke (Lissen,
Ltd). -

One bright emitter filament resist-
ance (L. McMichael, Ltd.).

One .0003 uF fixed condenser and
gridleak mounting (Dorwood).

One z-megohm gridleak (Dubilier).

Oneset of clips for V.24 type valve.

Two large terminals, three valve
sockets, 4 B.A. screws and
nuts, wood screws, Burndept

in. by

spring clip, square wire, six suit-
able brass brackets, and Radio
Press panel transfers.
No. 20 enamel covered wire (about
31b.). '
No. 18 D.C.C.

A general view of the receiver with the 3C turn coil in
position. The geared dial on the left has the appearance
of an ordinary dial.
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Two low-loss formers, 3} in. diam.
and 4 in. long, with glass discs,
and brass angle brackets (Collin-
son Precision Screw Co.).

One 1o-turn bare wire coil of No. 12
bare copper wire, and 4 in. diam.
with valve pins soldered on ends
(Scientific Appliances, Ltd.).

One piece thin ebonite tube, 2% in.
diam. and 1% in. long (Burne-
Jones and Co., Ltd.).

- MaXking' the Recelver

With the exception of one or
two small points, the construction
of the receiver will be found to
present no great difficulty. You
may have a little difficulty in mark-
ing out and drilling the holes for
fixing the tuning condenser and the
geared-dial. There are three holes
for the securing screws of the
condenser ; one for the condenser
‘spindle and four for th> geared
dial. The hole for the condenser
spindle should be drilled % in. or
more in diameter (the reason for
this will be apparent later). It
will be necessary, too, if you are
using the particular dial I have
specified to cut off § in. from the
condenser spindle and to remove
the stop on the spindle ; the latter
operation can easily be done by
merely unscrewing the set screw.
The shortening of the spindle
should be done with carc, using

November,
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Fig. 2—The panel:layout is extremely simple.

a good hacksaw blade, otherwise
the condenser -is likely to be
damaged. [f you are averse to a
procedure of this sort, I would
advise vou to use some other type
of vernier dial which.can be fixed
without shortening the spindle.
Other Geared Dials
Such makes as the Burndept,

Greater attention should be paid to the spacing of. the

wires than to their actual

length. To reduce the

capacity of the valve mounting holes are-drilled in the
ebonite strip between the three upper ciips.
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the text.

Full detalls
of the method of securing-the vernier dial are glven in

Jewett Micro-Dial, and E-Z-Toon
-Vernier Dial will be found suitable
for this purpose.
Fixing the Geared Dial
Having drilled the holes for
securing the condenser, take the
gzared dial to pieces by first of all
ramoving the knob by loosening the
set screw and then removing the
dial portion by unscrewing the thrce
small brass screws which secure it to
the circular metal part which
contains the ~ gearing mechanicm,
Then fix the condenser temporarily
in its correct position on the panel,
and place this circular metal part
just referred to on to the shortened
condenser spindle, 'securing 1t with
the set screw provided. A large
4 in. hole in the panel is neccssary
to allow for this. Having securcd
the gearing m=chanism in itscorrcct
position on the condcnser spindle,
use thisasa template to drill the four
holes for the szcuring screws which
arcused to fix it to thepanel. 6B.A.
-screws are perhaps best for fixing
the g2aring mechanism to the panel.
The dial is then put on with the
aid of the threc small brass screws
and the knob finally secured in
position, care being taken- that it
does not scrape against the dial.
Points to observe in Wiring
The wiring is best carried out
with some rigid wire, all connecticns
bzing carefully soldered and special
attention paid to the spacing of the
various wires, particularly those in
the grid circuit of the valve. These
should be kept well spaced from all
neighbouring wires and those in the
-plate circuit, I do not think that
great attention need be paid to the
length of the wires, since the more
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important factor seems to be their
adequate spacing.

Design of Coils

It is quite possible to cover the
range of 15,000 to 1,500 kc. with the
aid of only two coils. Thisisa matter

MODERN WIRELESS

however, give you the design for two

such coils, and also indicate the

turn numbers and dimensions for

an intermediate coil.

Coil Sizes and Turn Numbers,
The 10-turn coil is fairly springy

but can be used down to 20 metres,

“Valve Sockel
Socker 1o

@A:(ﬂa/ o (23
Moynting

~ Terminol

L2 *(ﬁ’_\ ¢ -

- Votve Socket
Terminol- E - -
e —r 1/
©

Sl

L 2

b N .

BEEEE R

TEL ¥ HT + HT -

=

Fig. 3.—Keep all your wires well spaced and reasonably
short, and preferably solder all connections firmly.

oigre'lt convenience, but whether we
are working efficiently on any fre-
quency in this range, when using
only two coils, is a doubtful point,
for we may not possibly be preserv-
ing a reasonable iriductance to capa-
city ratioon every frequency. Iwill,

if care is.taken not to allow ‘it to
vibrate, If any difficulty is ex-

- perienced owing to this vibration I

would advise you to obtain two strips
of ebonite and clamp the turnsof the
coil between them at the top.

The second coil conmsists of 30
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turns of No. 20 gauge enamelled
wire, wound with double spacing
on a standard Collinson low-loss
former, 34 in. in diameter and 4 in.
long, with the usunal glass disc in
the centre.” The ends of the coil are
scldered to the brass angle brackets
provided with the coil, and a short
length of. wire is soldered to the
15th turn to act as a tapping point.
This coil is mounted by securing
the lower end of the angle bracket
under the large terminals.

Intermediate Coil

For the intermediate coil I sug-
gest one of 20 turns, with a centre
tap. This iswound and mounted in
the same way as the 3o-turn coil.

The ‘‘ aperiodic * aerial coil con-
sists of 10 turns of No. 18 PD.C.C.
wire on the length of 2} in. dia-
meter tube. Two connecting rods
are put on the ends of this coil to
cnable the aerial and the earth con-
nections to be made. The coil is
mounted with the aid of a valve- pm
and socket.

Various sizes of this coil can be
tried. for different parts of the de-
sired tuning range and I suggest
2-turn and 5-turn coils in addition
to the 1o-turn coil.

'Operation and Adjustment

For the preliminary test adjust
the filament temperature and
HT. voltage to such a wvalne
that oscillation takes place over
the entire tuning range. Try this
out with all of tne coils, with the
local earth tap on the centre
tapping. The set should go into
and out of oscillation without any
backlash. The correct adjustment
of the H.T. voltage and the filament
temperature will ensure that this is
so. . Finally, the aerial and ~ the
earth may be connected up and
searching for signals commenced.
The 10-turn coil funes to about
5,660 kc. (about 53 metres), while
the 30-turn coil tunes from above
this figure to about 1,500 ke. (200
metres). This is with the local
earth tap on the centre tapping in
each case.

With the 1o0-turn coil and the
tapping point taken so that there
are four turns in the grid circuit, I
have been able to tune up to
20,000 kc. (15 metres). A descrip-
tion of what to listen for on these
high frequencies is given in another
article in this issue.

In conciusion, I may say that the
construction of a receiver such as
this should provide anyone with a
fascinating contrast to the usual
broadcast reception and give a good
insight into .the peculiarities of
short waves.
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: How to Run Your Receiver Direct
from D.C. Mains

BB B R S R S

%
#
§ .
£t By MAJOR JAMES ROBINSON, D.Sc., Ph.D., F.Inst.P,
%’; Director of Research
% The voltage from D.C. mains is unsuitable for H.T. supply, unless special
# precautions are taken, owing to small variations which give rise to a hum.
% This article describes a novel method of overcoming this defect.
R R RN B R R R R R R R RERESTE VD I R R R R R SRR RN R SRR R R R R R G R R
'NY device which will enable listeners variation of voltage of the order of about half a
to use their valve receivers and volt, although in some cases the variation may be
amplifiers direct off the electric even more than this.
supply mains, and thus to abolisa This variation takes place at a considerable
the troubles of accumulat:r frequency, which is very often not uniform, so that
charging and of replacing higii- we have to arrange to eliminate this ripple,
tension batteries, will be welcome, and to obtain an absolutely smooth supply of
After all, accumulators and high- voltage. As the actual voltage induced in an aerial
tension batteries are merely for the purpose of from wireless waves is very small, of the order
providing voltage and current for the amplificr, of a few millivolts only, whereas the variation of
and if in any house a supply of voltage is already voltage on the direct current mains may be 500
there, it is hjghly desirable to make use of it, if millivolts or more, it is quite obvicus that it will
a practicable e be impossible to receive wireless signals unless
scheme can y T E F something is done to eliminate the variation of
be evolved. o voltage due to these D.C. mains.
chullltryt, hflo? S E i E Use of Chokes and Condensers
some reason P b The usual method suggested for eliminating the
or other,very b ripple of D.C. mains is to employ large inductances
little use o which are called ‘“ chokes ” and large condensers.
appears to . e L X A method for using chokes and condenscrs for
have  been 9.__H[ ¢AD : climinating the ripple is described in MODERN
made. of the Fig. 1.—The method described “VIRELES.S for October. -
electricmains employs a valve working beyond There is, however, another method which. may
for the direct the saturation point. be employed, utilising a thermionic valve to
supply Of S s Rl i ' «I'minate the ripple, and by means of such a valve
voltage and current to amplifiers, although a = ek VA L) IE O 77 5 1 IS
considerable use is being made of such mains in q =\ A voltage may be
some other countries. The problem is comparatively \h/ obtained. The
straight-forward. This i1s particularly so in the mA principle under-
case of diréct current supplies, which are usually R lying the
of 200 to 240 volts, although certain supplies are method will be
of the order of 100 volts. B unders tood
In the case of alternating. currents, a certain Eits from Figs. 1 and
amount of trouble exists owing to the different v 2. A two-elec-
frequencies of the various supples, the frequercy trode valve is
varying from 25 to 6o. These troubles, however, all that 1is

required, al-

5
L‘ M though it s
gl

are not serious, and could be overcome without {N{.
serious trouble in attempting to apply the voltage = !I!n'
of the mains direct to amplifiers.

possible to use

e Mains ; : Fig. 2. Using a circuit of ths :llllree :lﬁgsg
In the case of D.C. mains, the straightforward description all the. voltage valve by joining
plan would thus appear to be to bring down the variations may be absorbed in the grid and
voltage to what is required by means of a re- the valve. anode together.
sistance, and thus to apply the voltage as required =~ =T
to the amplifier. However, the problem is not Saturation Current
quite so simple, because there is another trouble, In Fig. 1, the characteristic of a two-electrode
which is that the so-called direct current supply valve is shown, the current being plotted for
is not quite constant enough. Usually there is a different voltages. Volts- are plotted along OX
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and the current is plotted along OY, the voltage
being applied between the filament and the anode.
This curve is well known, the general character-
istics being that when the voltage on the anode is
negative no current flows, and as tkis negative
voltage is diminished the current begins to flow,
until there is no potential between the anode and
filament, when a small amount of current flows to
the anode. When the anode is made positive, the.
current increases up to a maximum value, and on’
reaching this point, no matter how much’ the
voltage is increased, the anode current never
increases. _This- maximum current is called the
“* Saturation :
Current.”” ~ In + A
Fig: 1 the max.

imum current . R

is obtained
when the
voltage on the
anode is given
by OH, the
current  then
being given by =
HT. -

Fig. 3. In this circuit the fila-
ment is also supplied with
current from the mains.

Thi sprinciple
is,ofcourse,very
old being the
principle of the Fleming valve. It is immediately
obvious, however, that if we apply a variable
voltage to such a valve with the mean value at
a point such as A, and allow the voltage to vary
b:tween C and D,the anode current is absolutely con-
stant, being of the value of CE or DF tie whole time.
We must now examine how this principle can be
applied actnally to the cirect current mains in
order to keep the variable voltage, and thus
variable current away from the amplifier.

In Fig. 2 a method of connecting the valve in
series with the direct current mains is shown. The
filament of the valve is supplied in this case by a
separate battery M. The filament is joined to the
negative pole of the electric supply. The anode
of the valve is joined to a resistance R, the other
end of which resistance is joined to the positive
pole of the supply. We thus have the valve
joined in series with the resistance and both
together put across the main terminals.

All we have to do now is to adjust conditions
so that the voltage across the valve is of such a
value that the current through the valve is
absolutely constant, irrespective of any slight
fluctuations of voltage. -We must so arrange the
resistance R and the magnitude of the current
through the valve, so that the potential at which
the valve is working is ‘well to the right of the
point H in Fig. 1. It is advisable to arrange that
it is some oonsiderable distance to the right of H,
eg., at A,

Adjustmat of Valve
The points which require attention in order to
obtain this condition are the resistance R and
the emission from the filament which is controlled
from the filament battery M. Very little calcn-
lation is required in order to find the actual
conditions, that is, the emission and the actual
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resistance R .which are required. The currert
through the resistance is equal to the voltage
across it divided by the value of the resistance in
ohms. This is a statement of the well-known
Ohm’s law. ;

It is usually possible to obtain-a valve which will
produce the saturation current for a voltage of
60 to o volts. If we allow such a valve to havs
about 100 volts across it, we have left available
for the resistance R also 100 volts, assuming the.
voltage of the mains to be 200 volts. Suppose that
the saturation’ current is one-tenth of an amgpere,
then this current will also flow through the resist-
ance. The voltage across the resistance R is t)
be 100 volts, and as the current is one-tenth of an
amgere, the resistance of R, by Ohm’s law, must
be 1,000. ohms.

In these circumstances we have the voltdge
from the mains, of 200 volts, divided into two
parts, that across the resistance R and that across
the valve V. As the current which passes through
the valve is constant, if the valve is working at the
saturation point as described, the current througn
the resistance R is constant, and thus the potential
across R is also constant. All the voltage varia-
tions of the mains, therefore, are-absorbed by the
valve V. If the main voltage rises to 201 voits,
the valve cannot pass any more current owing t»
the saturation effect, so that the voltage developed
across the resistance still remains the same, that is,
100 volts.

Effect of Altering the Resistance

Consider for a moment the effect of altering the
value of the resistance R by some large amount.
Suppose that the resistance of R is reduced to 100
ohms. As the current is 1 /10th of an ampere, the
voltage across R'is 10 volts, and thus the voltage
across the valve becomes 19o volts without
changing the current through the valve.

On the other hand, suppose that we make
the resistance of R much greater, say, 4,000 ohms.
It will be obvious that the current in the valve
must  now

change, foz
:_\_7 the fgllowing
reason. Let
us_ assume
that it does
not change,
but remains
constant at
the value of

' 1/10th of an

Fig. 4—A variation of filament ampere. By

current will cause a correspond- Ohm’s law

ing variation of the saturation we pave a
current, |

resistance of

4,000 ohms
which has a current of 1 /10th of an ampere flowing

through it, and thus we require a total voltage
of 400 volts which is impossible, as we have only
200 altogether. [

Thus it is obvious that if we increase the resist-
ance of R above 1,000 ohms, the current will remain
at 1/10th of an ampere until the distribution of the
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voltage between the resistance and the valve is of-

such a nature that the voltage across the valve
is equal to the value OH in Fig. 2. This voltage
for most ordinary valves is of the order of 60 to 8o
volts. As soon as the conditions are such that the
voltage allowed for the valve becomes less than
OH, then the current through the valve will
diminish. At this stage, of course, the valve is not
in the condition that we require for smoothm"
purposes.
Practical Manipulation

We have discussed some theoretical reasons for
the distribution of voltage between the resistanc:
and the valve and have sbown how it is possible
to obtain the
correct re-
lations. In
practice the
method to be
employed is
as follows : In
serieswith the
valve and the
resistance it
is . advisable
to use a milli-
ammeter.This
is shown as
g MA in Fig. 2.
Also in series with the resistance and amplifizr
a small battery should be employed for test
purposes, which is shown as N in Fig. 2. .

The object of this battery is to produce artificial
variations of the voltage on the mains. Conditions
<hould finally be obtained so that no matter what
the voltage of this battery, within hmlts or which
way round it is connected, the

- A

Fig. 5. — A Iarge condenser
shunted across R will smooth out
any varia.ions which remain,
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Temperature Lag

By using the electric supply to heat the filament
of the smoothing valve V we introduce the possi-
bility that we may not obtain the maximum
amount of smoothing, because the variations of
voltage on the mains are now introduced to the
filament of the smoothing valve and thus we get the
temperature of the filament of this valve altering
in barmony with the voltage variations on - the
mains. Changing the filament current, and thus
the emission, is equivalent to changing the satura-
tion current.  This is shown in Fig. 4, where w2
get curves 1 and 2 corresponding to the smallcx
and larger filament currents.

In actual practice, however, this. effect is not
serious, if appreciable. at all. The variations- ot
electrlc voltage are followed only very slowly by
change of temperature of the filament. Tem-
perature effectsare by no meansinstantaneous, and
time is required to change the temperature of the
filament when the voltageisaltered. Owing to this
lag of temperature effects, the difference between
the saturation currents 1 and 2 is usually extremelsy,
small. This is particularly so, because the fre-
quency of the variation of voltage is usually com-
paratively high, being anything from 60 to 1,000
cycles per second.

A Suitable Single Valve Circuit

There is no doubt, therefore, that a valve
used in this manner cuts down the variations
of voltage obtained on the direct current mains
to a very large extent, actually to about 1 per cent.
of the original variation. The final clearing up of
this variation can be obtained by using a con-
denser of a few pF across the resistance R as
shown in Fig. 5. We thus have at the points A’

current’ through. the milliammeter
is' constant. The resistance R
should be varied, and also the
emission from the filament should
be varied bymeans of the battery

M and its filament rheostat.

Elimination of Filament
Battery

So far we have supplied the
current for the filament of tne

valve V by a separate accumulator
M. But as we have already
plenty of electrical power, it is
advisable to use this electrical

Fig. 6.—A
supply to heat -the filament of

practical single valve circuit ‘using the method

descrlbed

the smoothing valve V. The
way to do this is shown in Fig. 3, where the ﬁla—
ment is joined in series with another resistance R.

This resistance should be so adjusted as to give the
correct filament current for the valve V.

A suitable resistance for this purpose is an elec-
tric lamp, which should be chosen of the correct
wattage to give the correct current to the filament.
In addition, a small variable resistance should
be used. with this electric lamp in order to allow of
the finer variations of the filament current and
thus of the emission.
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and B, a soutce of yotential or voltage of the
order of 100 to 120 volts, which is absolutely
constant, and we can now make use of this source
of supply for our amplifiers and receivers for both
the anode supply and the filament supply.

We shall consider in this article only the case of a
single valve receiver. In Fig.6 a schemeisshown
whereby the anode supply is fed from the mains
by means of this smoothing valve. In this case
it is necessary to use a special battery to heat the
filament of the receiving valve D. The smoothing
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arrangement, including the siroothing valve V
is shown to the left of the figure, including the
series resistance R for the anode of the smoothing
valve, and the series resistance R, for the filament
of the smoothing valve.

Our source of supply for anode voltage is now
the two terminals A and B. A is obv10usly the
terminal to join to the anode of the receiving valve.
The point B should be connected to the filament
of the receiving valve. A very simple form of
receiving circuit is -shown, with a direct coupled
aerial. Reaction is used in this circuit, as shown
at L; and L,

Aerial and Earth Both Insulated

The first point of interest is that the aerial must
bte insulated from the rcceiver, and this is done
by using a series condenser, F, which is shown as
a variable condenser. The aerial must not
be connected direct to earth as if this is
done it will result in earthing the receiving
circuit DHG,and
thus in earthing
the mainsat some

.particular point
corresponding to
B. This must be
avoided at all
costs for there is
usually an earth
already 1in the
mains which will
most  cer ainly
ke at some other
point, so that the
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ance R;, and in this case it will not be easy to
grovide a variable tapping-point at A.

The magnitude of the filament current in the
valve D is controlled by the emission of the
valve V.  This controls the current through
the rectifying valve V as 1s required, and
{or convenience and economy it is recommended
that a 60 milliampere valve be used as the re-
ceiving valve D. In this case we need not provide
for too great an emission current in the valve V.

An emission of atout 65 milliamperes is required
and, therefore, it is necessary for us to use a valve V
which is capable of giving a saturation current of
more than this value A number of wvalves
are available which will do this. The LS 35
valve is capable of giving 70 or 8o milliamperes.
Two B4 valves in parallel will also provide
sufficient emission. In these cases, of course, we
are using three electrode valves, whereas two
electrode valves are all that is required. With
three electrode
valves it is
necessary to con-

aerial must be
earthed through
a condenser G
which should
have a value of
the order .or pF.
Again the tele-
phones are at a

nect the grid and
anode together.

Cost of
Running

As regards the
question of cost
of running such
a circuit this
should not be too
high, particu-
larly if we use a
valve as rectifier
which has a dull
emitter filament.
If we use a bright
emitter such as
the LS 5, the
filament current

I
Fig .7.—In this case the filament of ti-1e receiving valve is
also supplied with current from the mains.

somewhat high
potential, and these should also be well insulated,
or else a telephone transformer should be used.

The high tension voltage may be varied if de-

sired by arranging a tapping point on the resist-
ance R.

In this case, where we only supply the anode
current of the receiving valve irom the smoothing
circuit, a comparatively small current is required,
so that there is no necessity to use a large smoothing
valve V. A valve which will give an emission cur-
rent of zo milliamperes is quite sufficient, and
quite a number of receiving valves will do this.

Filament of Receiving Valve

In Fig. 7 a diagram is shown for the case where
toth the filament supply of the receiving valve V
and the anode supply are provided by the smooth-
ing circuit. The filament of the valve D is now
joined in series with the resistance R, the anode
supply being obtained from the positive end of
the resistance R as before. A variable tapping
might be used at A. It is, however, very often
convenient to use a lamp in place of the resist-
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is three.quarters
of an ampere, which requires a power of 150 to 162
watts. This means that in six hours we have used
I unit of electric power, so that the cost will be of -
the order of 1d. per hour. It is possible to have
cheaper running by using other valves. It should
be possible for valve manufacturers to design
a valve which can operate on very little filament
current and yet give the required emiscion.
Special Forms of Valve

One method of doing this is to have a valve
designed which has a very long filament, as the
emission from a filament is proportional to its
length.

In this way it should be possible to obtain an
emission of 60 milliamgeres for a filament current
of about 200 milliamperes. In the circum-
stances the running of such a smoothing circuit
should be very economical.

Examples have been shown for single valve
receivers, but the method may be applied
equally to multivalve sets, and further detaiis
will be given in a future issue.
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Tt e photo atove shows the
main aerial tuning induct-
ance in process of con-
struction. It is wound with
; heavy cable madec up of a
- large number of strands of
3 fine wire to reduce the high
: frequency resistance.

The photo on the right
shows the large glass panel
carrying the lead-in in-
sulator for the aerial. The
actual strain on the lead-in
is taken by thc three
balanced insulators outside.

When using stranded wire
cable the ends of the wires
bave to bhe connected to
the rest of the circuit by
soldering- round the edge
of a large diameter copper
tube. This photo shows this
operation, which takes a
considerable time, actually
in progress.
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The station building itself
is of imposing appearauce,

P

; Toom 1 as can be seen from the
e L y . above photograph. The
A S s SR AN 820 ft. masts can clearly be

seen, while some idea of
the size of the acrial is
obtained from the left-hand
photo which shows one of
the huge spreaders.

Coupled efrcuit valve trans-
mitters will be cmployed.
and this photograph shows
some of the large oil-filled
condensers for the closed
circuits. Note the heavy
" insulators required to with-
stand the high voltage.
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A simple -set for the nearer stations.

HE set which is describad in
this article was designed
primarily with the object of

providing a simple set having a
minimum number of adjustments
which would be capable of giving
loud-speaker results on the local
station up to a distance of 30 to 40
miles, and telephone reception, with
possible loud-speaker results, on
com: of the more distant stations.
As will be seen this result was more
than achieved.

By J H.REYNER,

BSc {Hons) ACGIL. DIC.
StafF Edifor

== ...uullltlllﬂlllﬁ“*

approximately to the correct posi-

tion.

Single Tuning Control

The idea of utilising only one
tuning control resulted from the
necessity for keeping the set as
simple as possible. Now in the-
ordinary reflex circuit it is necessary
to tune the grid circuit, and also to
tune the anode circuit of the reflex
valve. The detector, which may
be either crystal or valve, is then
placed across the tuned circuit’ in

November, 1925

In the particular circuit

detactor.
under consideration it is the grid
circuit which has been eliminated,
leaving the only tuned circuit in
the anode of the reflex valve. It
thus becomes a species of anode
input circuit, the principle of which

was dealt with in some detail
in an article by Mr. John Scott-
Taggart, F.Inst.P.,, AMILEE, in
the September issue of MoDERN
WIRELESS. 3
The Original
Circuit

Simplicity of

Operation
The reflex prin-
tiple was employed
because in a set
of this character,
where extreme effi-
ciency is not de-

The essence of
the circuit as

sired, one of - the
valves can quite
satisfactorily  be
used at both high
and low frequency.
One of the dis-
advantages of the
reflex principle,
however, lies 1n the
fact that it doesnot
lend itself very well

originally tried is
shown in Fig. 1.
Here the tuned
circuit is connected
across the ancde
and filament of the
valve V,, and
coupled to this
circuit i1s a small
coil L, which is
applied across the
grid and filament..

The high - tension
supply to the valves
is obtained through

wnHmm-m-:fi’ﬁmumlum—

the high-frequency

to long distance

‘choke L,, and the

reception. A
second disadvan-
tage lies in the fact
that in the wusual

Fig 1.—1he original form of circuit., L,C,, is the tuned
anode circuit, reaction being Introduced by means of the

grid coil L,.

condenser, C,, 1is
inserted in  the
anode circuit of the
valve to prevent

form of reflex ar-
rangement several adjustments are
required in the process of tuning in,
These disadvantages have bzen
overcome to a large extent in the
present set. There is only one
tuning control, and associated with
it a reaction control which is
particularly smooth in operation.
The only other adjustments which
are required in the set are th= three
filam=nt rheostats, which remain
adjusted once they have bcen set

the anode of the valve. This, of

course, necessitates two tuned cir-.

cuits, and if the tuning control is
to bz simple one of these should be
eliminated.

Various circuits have been de-
vised from time to time in which the
tuned anode circuit was eliminated
by some means, but such circuits
have not always been satisfactory
owing to the difficulty of producing
an adequate voltage across the
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the high tension
from short circuiting through L;.
The currents set up in the aerial
induce voltages in L, which are
applied across the grid and filament
of the valve and are amplified in
the ordinary way. These currents
then flow through the circuit C,-
L, back to the filament, and if the
coils are in the correct direction this’
will produce a reaction effect which
will ultimately cause the valve to
oscillate, The reaction can be
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controlled by varyiig the value of
the condenser C,.

The voltage developed across the
tuned circuit 'L,-C,is then applied
across the grid and filament of the
detector valve V, in the anode cir-
cuit of which is an intervalve
transformer. The secondary of this
intervalve trans-
former is con-

L., which are wound both on the
same former. This was found to
give very much better signals,
particularly in the reception of
distant stations. Secondly, in order
to increase the selectivity the aerial
was not connected across the whole
coil but across a portion only.

nected in the grid
circuit of V,, so
reintroducing low-
frequency varia-
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C, caused sliglit variaticns in the
tuniag of th= circuit which were not
very desirable. By making C,
fixed, however, and varying the
shunt capacity across T, an equally
good reaction effect was obtained
without the slightest effect on the
tuning of th= main oscillating circuit.
: It will be scen
that a third (low-
frequency) valve

tions into this
valve so that
thevalveamplifes.

the current both'
at high-frequency.
and low-fre-
quency.

Fihal Form of

has been added in
this circuit in
order to obtain
loud - speaker re-
sults,. We may
now consider the
design of the set.

walejelolgs=——

Components Re-
quired

0003 yF

ri!!!sltislaiﬂ

The components

Circuit

This simple
f-rm of circuit
has been shown
in order to enable
the reader to ap-
preciate the real
functioning of the

superior

m\og00000/0.5.

LY, }

required are as
follows (the names
of the makers of
the various com-
ponents have been

Fig. 2.—The circuit ultimately adopted, which gave much
valve has also bsen

results, An extra L.F.

added.

\

given in brackets
after each itcm,
although similar
components by

fnalformof circuit
adopted. It was fcund for szveral
reasons that this circuit did not
give the results that were expected
of it, and several minor modifica-
tions were made before the circuit
was finally made up into the form
of a set. The final form of circuit
is shown in Fig. 2.

Furthermore, better -results were
obtained by making the tappings
at the gnd end of the coil as shown,
in _ accordance with the usual
Reinartz practice.

Finally, instead of controlling

the reaction effect by varying the
the

value of the condenser C,,

other manufec-
turers may equa‘ly well be used) :—
1 Ebonite Panel, 16in. by 8 in.
by }in. (Paragon).
1 Mahogany Cabinet, 9} in. decp
take panel with basebeard
g in. deep. The back of the
cas must be cut away toallow
for the two terminal panels.

16° | '

2%. 2%.

@
&
7z

7.\ .-
REACTION o -\ ﬂ:% I | ' 178

TUNING CONDENSER' 4 k\j LOUD SPEAKER

' 3 s 2
. 8  DETECTOR _T;?/ : S
%) %) ) l e .

Fig. 3.—The lay-out of the panel may be seen from this figure.

A full.size Blue Print,

No. 135a, may be obtained, price 1s.6d. post free.

The modifications are as follows.
The condenser C, instead of being
"connected simply across the coil
L, is.connected across both L, and

condenser across the secondary of
the intervalve transformer T,-T,
was made variable. It was found
that the varying of the condenszr
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1 0003 pF Condenser (Jackson
Bros. low-loss).

1 0005 pF Condenser (Yackson
Bros. low-loss),
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1 Low-Loss Coil Former (6in.
long, 3in. diameter (Collin-
son Precision Screw Co., Ltd ).

3 Filamerit Rheostats, dual typs
(L. McMichael, Ltd.).

3 Anti-vibration Valve Holders
(Burne-Jones & Co., Ltd.).

1 Radio Frequency Choke
(Lissen, I.td.).

1 «0ooor uF Fixed Condenser
(L. McMichael, Ltd.).

1 000z pI* Fixed Condenser
(L. McMichael,
Ltd.).

1 Grid Leak, 2
megohms (L.
McMichael,
Ltd.).

2 Angle Brackets
(Burne - Jones

& Co., Ltd ).
1 Terminal Panel,
7 in. by 2 in.
with 7 termi-
nals (Burne-
Jones & Co.,
Ltd).

1 Terminal Panel,
3%in. by 2in.,.
with 4 termi-
nals or plug
sockets.

1 E Z Toon vernier
condenser dial.

1 Packet Radio
Press panel

_ transfers.

1 Jack,singleopen
type.

I Intervalve
Transformer
(Radio Instru-
ments, Ltd.).

1 L.F. Intervalve
T ransformer
(L. McMichael,
Ltd)).

These latter items
are important, as
the setisof thereflex
variety. The trans-
formers employed
were an R.I. trans-
former for the reflex
stage and a Mec-
Michael for the
second stage. Other
makesof transformer

taken at the s5th, roth and 20th
turns. The tapping at the 2oth
turn is taken to the earth terminal,
the remaining tappings being con-
nected to the aerial terminals. As
has been remarked, the selectivity
of theset is obtained by only tapping
the aerial across a very small portion
of the coil. Plug sockets have been
used, therefore, to enable the best
tapping to be found under varying
conditions.

S
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the tuning and reaction condensers
are maintained approximately in
the position shown. The position
of the three rheostats on the right
of the set is not important.

The vernier dial is almost
essential. The particular dial
employed is drilled to take a } in.
spindle, but a small strip of metal
was inserted to adapt it to the
3/16 in. spindle, Dials to fit
3/16 in. spindles may now be
purchaszd.

Wiring Up

Having laid out
the components
upon the baseboard
asindicated in Fig. 4,
and fixed the con-
densersand rheostats
and the telephone
jack to the panel,
the process of wiring
may be commenced.
It will be noticed
that the various con-
nections have been
made as direct as
possible. With the
particular arrange-
ment of compo.
nents, the wirizg is
fairly well spaced
and care should be
taken to see that
this spacing of the
‘wiring is followed in
making up the re.
ceiver. If this is
not done there may
be some difficulty
when ‘the set is
finally tested out.
Beyond this precau-
tion there is little
else that calls for
any comment.

Operation of Set

The operation of
the set, when com-
pleted, is particularly
simple. Thereaction
condenser should be
placed in the zero
position (i.e., “All
out’’). Having in.
serted the valves in

may be employed,
but in some cases
there is more ten-
dency to oscillation
in the reflex valve than in others,
This point, however, is dealt with
in some detail later.

Lay-Onut

The lay-out of the components
may be seen from Fig. 3 and Fig. 4,
which™ illustrate the front and
back of panel arrangements. The
coil should be wound with go
turns of No. 22 wire, tappings being

Thi's plan view of the [lay-out and wiring will be
of assistance in making up the set.

The actual lay-out of the com-
ponents on the baseboard should be
adhered to as closely as possible, in
order that any tendency to oscilla-
tion may be under control.
be noticed that the two trans-
formers have been placed reason-

ably far apart to minimise any

tendency to low-frequency howling.
The front of panel lay-out, of course,
can if desired be altered, providing
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It will -

their sockets and
adjusted thefilament
currents to suitable
value, the localstation is tunedin by
suitable adjustment of the tuning
condenser. It will then be found
that an increase in the capacity of
the reaction condenser will cause the
set gradually to come up to the
oscillation point until a limit is
reached, when it quietly commences
to oscillate.

For the local station the reaction

-condenser is not as a rule required.
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The condenser may be set in the
zeroposition and the tuning control
turned round until the station is
heard. Having tuned the station
in, an increase of strength may be
obtained, if required, by bringing
the set up to the point of oscillation

MODERN WIRELESS

quency of the oscillation increases
so the reaction condenser has also
to be increased. This means that as
the tuning capacity is decreased
so the reaction condenser has to be
increased. Once this peculiarity
has been mastered, it is possible to

Valves
The liability of the set to oscillate’
depends upon the type of valves
employed, although, with the details
given, the set will be well under
control with the majority of valves,
The last valve should, of course,

[+ ¢B = HI2 + H.T1

- B

-

ER=R=R=0=f=

=

Fig. 4.—The wiring of the receiver is straightforward.

ba tried when testing out.

with the reaction condenser, as has
beétidescribed.

‘The testing for more distant
stations may be accomplished by
the simultanegus adjistment of the
tuning and -reaction condensers,
It will be found that as the fre-

search over the whole of the dial
and keep the set on the point of
oscillation with the reaction con-
denser in the manner just describzd,
and by this means several other
stations may be brought’in satis-
factorily at loud-speaker strength.
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E  Acrpiac ruens

Varlous values of C, may
A Blue Print of the wiring (No. 135b) is availabie on
application, price 1s. 6d. post free..

be a power valve, but, if desired,
an ordinary L.F. valve may be
used. The detector should be a
yalve having ‘a high impedance
and  a high amplification. factor,
such a8'a D.E5.B, but an ordinary
G.P. valve is quite satisfactory.
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For the reflex valve any general
purpose . valve may be employed,
such as a D.E.3 or a D.E.R, or one
of the corresponding bright emitter
type.

The detector H.T. (H.T,) should
be comparatively small, about 30
to 36 volts, as otherwise the detector
valve tends to oscillate. The H.T.
for the other valves (H.T,) should
be ‘as large as is permissible with
the valves in use.

Tendency to Oscillate

The oscillation in this circuit is
controlled, as has been seen, by a
capacity across the secondary of
the reflex transformer. It may,
however, be found that with the
particular transformer and particu-
lar valves employed, the circuit
still oscillates even at the minimum
of the reaction-condenser. In such
a case the trouble may be remedied
very simply by moving the earth
tapping down a few turns, ‘e.,
making the tapping at the 18th or
igth turn instead of the 2oth. It
is simpler to try different wvalve
combinations first, however, as with
the majority of valves reaction
control comes well in the middle of
the condenser.

Conversely, if the reaction is in-

sufficient at the high frequencies,
(low wavelengths), the earth tapping-

should be moved upwards a few
turns. |
With suitable adjustment -the
reaction control is smooth and free
from backlash. It also remains
nzar the oscillation point over a
reasonable range.
Variations of H.T. voltage and
filament current should be tried till
this ease of control is obtained.

Tha lay-out of the components
is compact, while the wiring is
adequately spaced.

With some valves an increase of C,
is beneficial, and values up to
‘00n3 uF may sometimes be em-
ployed with advantage. If C, is
tro largs, low-frequency buzzing
takes place.

If different transformers from
those specified are employed, the
effect of the changing over the
connections to the terminals should
be tried, as it will usually be found
that one connection gives rather
batter signal strength than the
reverse.

Test Report

As has been stated, the set was
primarily designed to operate upon
the local station, and to give simple
control with good selectivity. Ac-
tually, however, the receiver has
bsen tested in various parts of
London, and no difficulty. was ex-
perienced in tuning in several other
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‘stations on the loud-speaker, a'; wdl

be seen from the accompanymg

test report-
Valves in-use: All D.E. 3 type.
H.T,: 30 volts. H.T,: 66volts,
Aerial on smallest tap_(Io turns).
Dial Station. Remarks.
reading. ' )
33 Unidentified ...-Dance’
music,

34 Aberdeen

36 Radio Toulouse

39 Birmingham

46 Irench station

48 Glasgow

51 German station ILondon in

back-
] ground.

52 Newcastle

55 DBournemouth Interfe-
rence
from
London.

63 London

76 Dortmund

78 Brussels ... Dance
milsic.

All the above on the loud-

speaker.

Note.—The dial used is a fre-
quency dial, so that the higher
w.velengths (lower {frequencies)
tune in at the lower readings.

IMPORTANT
"NOTICE.

Owing to the numerous applica-
tions from our readers for Back
Numbezrs of our publicatin s, we
have decided to make ni cxira -
charge on any of our pexi dicals
for issues published wilun six
months. The charges ‘51 back
issues more than six months old
will be as in the past.

The finished set has an

attractive appearance,
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= Opinions of ===
Famous Amateurs

' 'HIS advertisment

is written not by
us, but by some of the
most prominent ama-
teursin Great Britain
who have conducted
independent tests of
2 he GECOPHONE
|\ Low-Loss Slow-
Q//! Motion Variable

Condenser.

A3

Extract from report from

Ml J.C READ, Vice.
‘President of the Hounslow and
District Wireless Society.

“When the condenser was placed in 9
/ % circuit thepe was a marked increase in A
// sigm;’.l strength and and Ell}e receiver 7
mich more sensitive ‘he  band-- 9
/ % | capacity effect & almost entirely %
~7 o 1 eliminated and working on 3o metres 774
/, ) then Gigned) E- 1 it could be regarded as negligible. The T
//: é ¢ Sration micrometer adjustment is of a very 2 ]
/ ) % 20‘)_ convenient ratio, i.e., a large wave- _,{/"3
7 %7 G. length band can be covered quite con- G
; ; veniently and the most minute adjust- Z
/ ments can be easily made, There is 4
M § absolutely no backlash.”
/ -5 (Signed) J. C. Read.
o
o
e
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Audio Transformer
Ratio: 1to 5
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experts in radio acoustics
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designed with expert knowledge of acoustics

NOTE : Acoustics : the science of sound. Radio Acoustics : transforming the electrical émpulse into audible sound.

The ultimate excellence of the Brandes
instrument does not lie solely in the hands
of the master craftsman. True, his care
and ingenuity must be exercised during
construction, but the basic principles are
laid down for him by technical experts in
the Brandes laboratories. There the secrets
of acoustics- are thoroughly investigated
and finally built into our plans. The
electrical impulse is captured by your
set. Transformed to audible sound by
a Brandes loudspeaker that transmitted
sound is perfectly reproduced.

Ask your Dealer for the
Table-Talker.

17/6

Bravides Limited

Matched Tone
Headphones

202

The new goose-neck design is the result
of research in radio acoustics, which
definitely establish its value in relation to
the diaphragm fitted. One feature remain-
ing unchanged is the patent material used
in the construction of the horn which
eliminates any suggestion of harshness. It
is now possible to control volume and selec-
tivity with the small lever located at the
rear of the base and to tunedin to a finer
degree. Elegantly shaped, it still has that
tasteful neutral brown finish and felt-padded

base. Height 18 ins:, bell 10 ins.

296 Regert Streel, W.1

In replying to advertiscrs, use Order Forin enclosed

The Brandola
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WHAT VA LVE

- ITH so many different types and makes of
VV valves on the market at the present time
it is sometimes very difficult to.make a

decision as to what kind to use in any particular
receiver or amplifier. It is proposed, in this
article, to give some idea of the fundamental
valve characteristics and constants required for
the performance of different functions, and so

to assist one in making a decision as to  what
valve to buy.

Valve Constants

Most manufacturers now supply data for each
of their different types of valves, from which
one is able to judge their capabilities and their
limitations, having regard ‘to the set in which
they are to be used. The following are the more
important constants of a valve which should be
considered :

Filament current and voltage.

Voltage amplification ratio.

Impedance.

Grid bias required under working conditions.
Maximum or total emission,

The Filament

Let us consider these various points in turn.
If economy in filament battery power is of no
importance, then probably the only advantage in
choosing a dull emitter valve is that it has a
considerably longer life than that of the bright
emitter. In other respects there is nothing to be
gained. As economy in accumulators, however,
is generally of-very great importance it is usual
for the choice to fall to the dull emitter, especially
in cases where the number of valves exceeds two
or three. '

With regard to dull emitters, it is as
well to remember that there are two distinct types
of filament on the market, namely, the coated
filament and the thoriated tungsten filament.
If a valve with a coated filament is obtained

. great care must be taken not to over-run it, as
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\ Deputy Director of Research

this is easily done if the filament voltage 1s in-

creased by more than about ten or twenty per
cent. above its specified value. The thoriated
tungsten filament is not nearly so susceptible

to excessive voltage and is not easily burnt out.

What fs Voltage Ampliﬁcatidn Ratio ? _
We now come to the voltage amplification ratio,

-which is the theoretical voltage amplification of

a valve. For instance, if this ratio for any par-
ticular valve is 10, then by applying an alternating
current potential of 0.1 of a volt between the grid
and the filament, it should be -possible to obtain
an alfernating potential of 1 volt across the anode
circuit. In practice, however, this actual “ step
up ” in voltage cannot be obtained owing to the
high impedance of the valve itself, which cannot
be neglected in comparison with the practical
values of external impedance in the anode circuit.
For example, if the external impedance in the anode
circuit is only equal to the impedance of the valve
itself, then the actual voltage amplification 1is
only ‘half the theoretical value.

The higher the extémal impedance in the anode
circuit compared with that of the valve itself,
the nearer will the amplification factor under
working conditions approach that of the thearetical
amplification ratio. In practice, for voltage ampli-
fication it is usual to make the external impedance
of the anode circuit if possible at least 3 to 4 times
that of the valve itself.

In cases where a load is taken from the anode
circuit fo operate a loud-speaker, for instance,
the conditions are somewhat different, and these
will be discussed below.

Valve Impedance

We have also to consider the internal impedance
of the valve. This is not simply the resistance
of the valve as obtained by dividing the value
of the high-tension voltage applied to the anode
by the anode current. It is obtained by finding
the change in anode current produced by a smalj
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change in the anode potential and dividing the
change of anode volts by the changeinanodecurrent.
For exam sle, if a valve, at zero grid potential,
gives Io mnllnamps anode current at go volts,
and 12z milliamps at 1II0 volts, then the
impedance of the wvalve at zero grid volts,
and ‘a mean anode voltage of Ioo is equal te
11090 -

. i
e The impedance and ampli

— 2 —10,000 ohms.

fication ratio of a valve depend on the size and:
A valve with a high

spacing of the electrodes.
amplification ratio usually has a high impedance
and a valve designed for a low impedance has a
comparatively low amplification ratio.

Classification of Valves

Lot us now consider the effect of these various
characteristics in different types of circuits.
Receiving and amplifying valves can at present
be divided into the following types according to
their uses :

(¢) High-frequency amplifiers and detectors.
(b) Low-frequency amplifiers.
(c) Power or loud speaker valves.
(d) General purpose valves.
We wili cons der these requirements in turn.

High-frequency Amplification and
Rectification

As the voltages and power dealt with in high-
frequency amplification and rectification are very
small the maximum. emission required from the
valve is comparatively small and need not exceed
5 to 10 milliamps. The chief requirements of a
detector” valve is a high voltage-amplification
factor. Although this means a high impedance,
it is not of serious consequence. The valve should
be designed for a comparatively low anode voltage,
and should be such that the characteristic is fairly

symmetrical about the zero grid volts line. The.

requirements are thus an impedance of 30,000
to 60,000 ohms with an amplification factor of
10 or Mo e. :

For high frequency work the external impedance
in the anode circuit is usually very high, particu-
larly if tuned circuits are employed. This has led
to the use of valves having a high impedance
and consequently a high amlpification factor.

Low-frequency Amplification

For low-tr quency work the  xternal impedance
is usually fai ly low, so that a low1mpedance valve
is préferzbe. For power amplifier work, using
transformer coupling, the valve should be designed
so that the mid point of the working straight
part of the anode current-grid voltage character-
1stic is obtained with about —5 volts on the grid.

This allows of-a fairly large sweep in the grid
potential without the liability of the grid becom-
ing positive. To obtain these conditions without the
necessity of excessive high-tension voltage, the
valve should have an amplification raiio of, say,
between 5 and 10 with an impedance of from 10,000
to 25,000 ohms.
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Resistance Amplifiers

The wvalve required for use in a resistance
amplifier depends on the value of the anode resist-
ances. If these are of the order of 50,000 to 100,000
ohms the impedance of the valves can be as much
as 30,000 to 50,000 ohms. This allows a valve of a
high amplification ratio to be used. The high ten-
sion supply in all cases should be sufficient to
enable the valve to be operated with a negative
grid bias of one or more volts, depending on the
amplitude of the signal.

With resistance amplifiers it must be remem-
bered that the high-tension voltage must always
be considerably greater than that normally
required with transformer coupled amplifiers,
owing to the voltage drop across the resistance
itself. In a resistance amplifier in which a valve
is used with an impedance equal to half that of the
anode resistance, the voltage required on the am-
plifier will be three times that normally used
with the valve in a transformer coupled amplifier.

Power or Loud-Speaker Valves

Up to the present we have been dealing with
valves whose chief function has been voltage
amplification. Practically no power has been re-
quired from the anode circuit. As the power taken
by a loud speaker may be considerable, it is essen-
tial to select a special valve for this purpose.
The power that can be obtained from a valve
naturally de ends on the high tension voltage,
but as this is limited in most cases to about 200
volts at a maximum, the valve used should be
capable of supplying the power required at this
voltage and of course supplying-it without dis-
tortion.

To obtain power under these conditions
it is essential that the impedance of the wvalve
should be very low. The amplification ratio
is of secondary importance, but this of course shouid
be as high as.possible for any given impedance.

For instance, a valve with an impedance of

5,000 ohms and an amplification factor of 3 is
capable of giving much more volume of sound with-
out distortion than a valve having an amplifica-
tion ratio of, say, 15 and an impedance of 25,000
ohms.

In addition to a low impedance, a loud-speaker
valve must have a very considerable emission,
which should not be.less than 2o milliamps.
It should also’ be designed for operation at a
negative grid bias of at least 10 volts.

A General Purpose Valve

For gencral purpese.work, a valve with an
amplification ratio of Io, an 1mpedance of 30,000
ohms ond a total emission of 10 milliamps is
required. For low-frequency work the anode volt-
age should be about 100 volts with a grid bias
of from —3 to —5. For high-frequency amplifica-
tion and rectification an anode voltage of about
30 to 40 would probably be sufficient. Such a valve
is not suitable,however, foroperating a loud-speaker
of any size.
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| LissENIUM

-

Building up a whisper

weemmnns | Of SOURA —

you can build it—the sustained
volume crystal clear all the time.
Words coming threugh without a slur
in the syllables.

You can tell an amplifier built with LISSEN parts—
purity is the striking thing about it. The
LISSEN T1 Transformer should be used immediately behind
the detector valve. The Impedance of this transformer
is obtained by means of the exceptional coil used, and not
il by means of a heavy iron core, which always tends to
distort. For prominent amplification, use a LISSEN T1
for the first stage. Follow the LISSEN T1 Transformer
by one or more LISSEN L.F. CHOKES, and you will have
an amplifier which will give you reproduction of out- LISSEN T1 TRANSFORMER. LISSEN T2 TRANSFORMER.
standing purity ; rich, true tone, which makes listening
a pleasure.

Type Tt
AUnig FrequeNcY

There are other LISSEN Transformers, too,
one to suit every neced and at every price. You
can depend that each is the best of its type.

LISSEN T1 s/ S ha Gamirormner e 30/-

T f 3 d, all
LISSEN TZ tr;?rg?o?-mif Sp%ci%fl)lr;' 1'egom$gn'pggtel 25/ =
for reflex circuits ...

LISSEN T3 Transformer : one of the best light
transformers made. Skilfully balanced 16 6
indesign, it compares with many
much more expensive makes

LIQSEN L F rapidly becoming popular—does not
CHOKE s . Foabin : cuoiat pectry 10)-
. Wi
CHOKE . Ampliﬂcation—ecom})mica"‘l’, mg.,‘.)

LISSEN WIRE WOUND ANODE RESISTANCE

gives amplification of great tonal quality,

but of eourse needs the high H.T. voltage 10 /
inseparable from this type of coupling, C
80,000 ohms.

LISSEN LIMITED

LISSENIUM WORKS,

20-24, FRIARS LANE,
RICHMOND, SURREY.

LISSEN WIRE WOUND ANODE RESISTANCE.

We offer the builder the largest range of L.F. amplifying devices

Ri‘{{:;{gsgez iss ! ‘:?if‘l;gé’iam' ) made by any single manufacturer.
(4 lines). one on, Send for TEXT BOOK OF LISSEN PARTS
Build an Amplifier with the right parts. —enclosing 3d. to cover postage—

Ask your dealer for leaflet describing

_——\‘—/—\ LISSEN L.F. CAOKES.

In replying to advertisers, use Order Form emclosed. 135
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VALVES
Ensure Perfect Radio Reception.

You will be amazed at the improvement
in your set if you use OSRAM VALVES!

Pc_:rfect radio reception is the aim of every
wireless user. In other words, to obtain maxi-
mum vplume with entire absence of distortion.
Distortion is often caused by using an incorrect
type of valve, but more often is due to faults
in design and manufacture.

Each type of OSRAM VALVE is made to a
standard which ensures perfect radio reception.

Make the OSRAM VALVE Indicator your guide in the selection
of the correct type! Copies may be obtained from your local
dealer, or from the G.E.C. Publicity Organisation, Magnet House,
Kingsway, London, W,C. 2,

P
%

W
?

Y
N\

.\\\\\

VALVES

-\//:, -r‘“'; 7 3 )
///é/////// Z Z ' - Ensure Perfect Radio Reception

aacs

Oltainable from «all leadi;lg Wireless Dealers, Electrical Contractors, and Stores.

Advt. of The General Electric Co., Ltd., Magnot House, Kingsway, London, W.C.2.
156 In replying to advertisers, use Order Form enclosed.
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A TWOVAL)
POWER.
' AMPLIFIER

*

N many cases the amateur who

sees the words ‘power ampli--

fier* promptly imagines a
large instrument, difficult to con-
struct and complicated to wire,
and, in many cases an important
point to him, costly to build.

The instrument described.in the
following article need not, however,
cost a great deal more than an
Srdinary two-stage L.IF. amplifier
to make, while it has_been so
designed and laid out as to enable
it to be constructed and wired up
without difficulty even by the
comparative beginner. At the same
time certain refinements have been
included, so that the greatest
purity of tone may be obtained
under varying conditions.

Neat Appearance

As ‘will be seen from the photo-
graph, the unit presents a neat
and. businesslike  appearance ;
while its perfectly symmetrical
lay-out, as viewed from the front
of the panel, renders it pleasing
to the eye. Ifurther, the use of a
polished ebonite panel gives it a
certain distinction. Only four
terminals appear on the panel,
two of which are connected to
ths telephone terminals of the
receiver, the other two being con-
nected to the loud-speaker. All
the other terminals £> which the
batterics are connected are carried
on a terminal strip at the back of
the ipstrument, 3

Jack Switching

The plug-and-jack method of
switching is employed to connect
the loud-speaker in the plate circuit
of either of the two valves; while
the jacks, being of the filament
type, automatically switch on the
requisite valve or valves. The
loud-speaker is not connected
directly into the plate circuit:

a filter circuit being employed
-s0 as to protect the loud-speaker
windings from any possibility of
ill effects owing to heavy plate
currents that may be flowing.
A valuable feature is the inclusion
of jacks in both the high-tension
leads in order that a milliammster
may be placed in circuit so as to
check up the actual plate currant
flowing and also any distortion
that may be occurring.

As is probably known to most
readers, if distortion is occurring
owing to 1incorrect high-tension
voltage or incorrect grid bias,
this is shown on a milliammeter
included in the plate circuit by
slight variations of the current.
The more violent the ‘‘kicking’’
of the needle the worse the dis-
tortion.

o —

By

“ C:P.Allinson__*
%\m‘_w‘___/

In order to handle very large
signals with the maximum purity
obtainable it is, of course, necessary
to use a power valve. The valves
employed should beof the DEs, B.,
or DFA type, with which a maxi-
mum plate voltage of about 120
volts should be used.

Separate H.T. tappings are pro-
vided for each valve, as also separate
grid bias, so that each valve may
be adjusted independently to work
under the best conditions.

Shunt Condensers Across
Transformers

A further refinement is the pro-
vision of means by which conden-
sers may be connected across the
primaries of either or both the L.F.
transformers used, and resistances -
across the secondaries. The con.
denser acrnss the loud-speaker

Provisicn is mzde for the grid bias batteries inside the

case,

They can be seen resting on the baseboard on

the right of the picture.
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Y5 also of the clip-in type, so that
different values may be tried out
here. Where a fixed condenser is
provided across the output termi-
nals of the receiver with which this
amplifier is to be usa2d, the fixed
condenser €,
of the first mter valye transformer

may not be required; while the

condenser £, in-
‘dicated across the
primary of the
second trans-
former will only
seldom be needed.
Optional

Resistances

The values for
the resistances to
be connected
across the second-
aries of the trans-
formers, where
they are needed,
should be deter-
mined by experi-
ment ; butinvery
few cases will
they need to be
-lower than half
a megohm. Their
function is to apply a small load
to the secondary so as to reduce
any resonance effects which may
cause ‘certain frequencies to be
amplified more than others. In
the instrmment used by the author
they were not really found neces-
sary, though a 2-msgohm - leak

across the primary -

is used with a crystal receiver,
it will probably be found necessary
to earth the L.T. negative lead,
as otherwise there may be a slight
tendency for a high-pitched whistle
of low frequency oscillation to
develop,
Small Anode Current
It is generally believed that a

The appearance of the set is neat and distinctive.

power amplifier takes a veryheavy
current  from the high-tension
battery, but provided that the
maximum allowable negative grid
bias is used, this need not be more
than 3 or 4 mrilliamps. per valve.
The total current thus taken

November, 1925

“amplifier will function very. well

with other types, and dual filament
resistances have been employed so
that any wvalve may be used.
Non-microphonic valve holders have
also been used so as to reduce to
2 minimum any noise that might
otherwise be ‘occasioned in the
loud-speaker through shock orvibra-
tion. They further
serve to protect
the filaments of
the valves.

Components

In accordance
with our usnal
practice, we here-
with give a com-
plete -list of the
‘components  re-
quired .to. build
ihis receiver, and
for the. guidance
of those who wish
to have the set ex-
actly duplicated,
we  give the
makers’ mnames.
It is, of course,
understood that
provided {ihat
other components of known quality
are used, the ones actually speci-
fied need not be employed.

One ebonite panel, 20in.” by 8in.
by }in., polished (Paragon).
One cabinet, with loose baseboard

for same (W. H. Agar).

—B +

by the amplifier would be in the One Ideal L.F. transformer, 2.7 to 1
METER vg
JACK |1 .

_T0
RECEIVER

-
uy

T. X

E

c: &

Yooz .

2 S

S

~

5 ) < ’ o+

| ] ] LT

[ > _l —+ ’~

y M -2_ =GB

The complete circuit diagram of the
set, the

across the secondary of the first
transformer appeared to give
slightly greater purity of tone.

In cases where this amplifier

region of 7 milliamps. at the out-
side.

.Although actually designed for
use with DEs5 type valves, this
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1‘pow‘=r amplifier described.
L.T. negative should be earthed.

When used with a crystal

ratio (The Marconiphone Co,,
Ltd).

One Ideal L.F. transformer, 6 to.1 .
ratio (Marconiphone Co:, Ltd.).
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The RulerofRadio

Your
one, but it is ouly as good
as the valves permit. The
valve is the ruler of radio

with absolutely autocratic
powers. Every note of music,
every inflection' of wvoice,

all the charm of radio is
made or marred by
valves you use.

set may be a good

the

How important then it is to
choose Marconi Valves—the
valves that are persistently per-
fect in performance, scientifi-
cally—not freakishly—designed
and sturdily manufactured for
long and lasting service. Your
friend who uses them and your
dealer who sells them, will con-
firm the merits of Marconi Valves.

Choose,

- M™Marconi
VAIVES

In the purple box

In the range of
Marconi Valves
there is the right
valve for the
right purpose—
and a valve for
elery  purpose.

at your
radio declers

Announcement of THE MARCONIPHONE COMPANY, LIMITED

Registered Office :

Marconi House, Strand, London, W.C.2

In replying to advertisers, use Order Form enclosed.
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The Wuncell Dull Emitter

Voltage 1-8 volts. Consumption °3 amp.

Wi for Detector and LF. |, 14/«

W2z for H.F. amplification ., 14/=-

W3 Cossor Valve for Loud Speaker use

Voltage 1°8 volts. Consumption 5 amp.
Price 18/6

From four horse-power to 40 h.p.

—from the first Bright Emitter Valve to
the Super-sensitive Wuncell Dull Emitter

OTHING. can stem the pitiless
Ntide of progress. The four-horse

coach of two decades ago has now
been superseded by the 40 h.p. car.
And the bright emitter valve of two
years ago is now being rapidly super-
seded by that most economical of all
Dull Emitters—the Wuncell.

Wireless enthusiasts are everywhere real-
ising that economy in valves means
much more than actual current consump-
tion. It means long life. Obviously a
valve with an ultra-low current con-
sumption and a short life—due to its
fragile nature—cannot truthfully be
called an economical valve.

The Wuncell puts life first and current
consumption second. In spite of this,
its wattage is still less than one-sixth of
any bright emitter valve. That is to say,
any six-volt accumulator which might,
for example, have given 20 hours at a

charge with bright emitters would give
120 hours using Wuncells.

The abnormally long life of the Wuncell
Valve is due to its special filament,
manufactured under a patent process
known only to Cossor. Instead of being
whittled down, as in most dull emitters,
it is actually built up layer upon layer
until it is as stout as that used in any
standard bright emitter, and when in
use it merely -glows at a temperature not
exceeding the embers of a dying match.

Its prolific output of electrons—
harnessed to the well-known Cossor
principles of construction—ensures a
sensitivity which has no counterpart in
any make of valve. For the first time
since the Dull Emitter appeared on the
market, users are saying that here at last
is a perfect match in performance for
the best bright emitter valve ever made,

b ibdlsdtododiochochabdhdibdty
160

Issued by A, C, COSSOR LTD., Highbury, Loudon, N.5

Gilbert Ad. 3694
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Two dual filament resistances (Burn-.

dept Wirzless, L.td.).

Two Antiphonic valve holders
(Burndept Wireless, Ltd.).

Two double circuit double f.lament
control jacks, long type (Gzneral
Radio Co., Ltd).

Two double circuit jacks, short
type (General Radio Co., Lid.).

Two plugs (General Radio Co.,
Ltd.). !

One milllammzter,oto 2o milliamps.
(Burndept Wircless Ltd.).

Three fixed condenser mountings,
clip-in type (L. McMichael, Ltd.).

Two grid-leak mountings (L. Mc-
Michael, Ltd.).

One Super-Success
{Beard and Fitch).

One- .125 uFF fixed condenset
(T.C.C).

Two 2 uF fixed condensers (T.C.C.).

One terminal strip, 6in. by 2in,

Audio ‘ choke
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and scriber, The positions of all
holes should be centre punched

so that the drill may not wander.

Next fix the panel transfers where
required, and then mount the com-
ponents on the panel itself. The

panel may now be mounted on to’

the baseboard, after which the
components which go on the base-
board are fixed into position.
lay -out of this baseboard ‘may be
obtained from the wiring diagram
shown in Fig. 2. Next drill the
terminal strip, fix the panel trans-
fers to it, put the terminals on
and fix to the baseboard where
showan.

Wixjing of Jacks
The wiring may now be com-
menced. First of all wire up the
low tension filament supply circuit,
taking particular care to get

The

Contact 6 _to. contact 5 jack 2

and LT — .
Jack No. 2—Contact 1 to Anode of

V,.

Contact 2 blank.

Contact 3 to meter jack 2.

Contact 4 blank.

Contact 5 to contact 6 jack I,
and LT —.

Contact 6 to R, and contact 4,
jack No. 1.

Remainder of Wiring

Having completed the wiring of
the low-tension circuits, the other
connections may be put in in the
most convenient order. It will b2
found that ample space has been
left for making these connectlons
and that no difficulty need ba
encountered in completing th2
instrument. The holes in the pancl -

-through which the two flex leads

by }in. (Paragon). the connections to the filiment pass are 3/16in. in diameter, while
A T
e e 1 ==
MODERN WIRELESS
2-VALVE AMPLIFIER 1
ANODE i
£ 3
iy ()
. METER i ' RZ
T0 = 1 . tous
RECEIVER 2 SPEAKER

- {0 ——>-<—— I\)\——»

Ea
o
!

Fig. 1. — l h 2 layout of the ?a
omlitted from the panel

Nine large lacquered brass ter-
minals (Burne- Jones).

Four ’'phone tags.

Two 9 volt grid bias batteries and
wander plugs.

One set Radio Press panel transfers.

Quantity of square tinned wire
and double flex for connections.

Construction

The first step in the construction
of this receiver is to drill the panel
according to the panel lay-out
diagram shown in Fig. r. Care
should be taken when doing this
work not to scratch the surface
of the panel and so spoil its appear-
ance. - The panel should therefore
be laid face downward on a piece
of tissue paper, below which again
i§ a piece of brown paper, and all
points at which. holes are to be
drilled should be carefully marked
-ont on_the back with a set-square

f desired.

nel may be obtained from this figure.
print of this panel

A blue
pared, price 1s. €d., post free.

contact from the jacks correct.

The jacks are numbered in the

wiring diagram to correspond with

the numbers shown in the theoreti-
cal circuit diagram, while the
enlarged view of the jacks in

Fig. 3 has the tags numbered to

correspond with both of these.

There should, therefore, be no

difficulty in completing this.

In case there should be any
doubt, however, as to the con-
nections for the jacks, the following
points should be noted :—

Jack No. 1—Contact 1 to Anode V,
and OP of the Second Trans-
former.

Contact 2 to IP of Second Trans-

former.

Contact 3 to meter jack I, other

side of this going to HT +I.

Contact 4 to contact 6 jack 2,

and to R,.

.Contact 5 to R,.
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Tae milliamm ter ma ba
(No. 133a) has been pre-

the single hole in the centre of the
panel below the milliammeter is a
1 in. hole to allow of the milliam-
meter plug being inserted thercia
when not required to be inserted
in the ancde circuit of either of the
valves. In order that a sound
connection may be made.to the
jacks with the flex leads, all round
telephone tags have been soldered
on ths ends of the flex. The flex
leads from the filter circuits are
fastened to the baseboard at one
point by means of a screw and a
washer, so as to take the strain of
any pull’ that might accidentally -
be placed on them, aad so eliminate
any risk of the soldered joints
being injured.

Testing Out

Having completed the instru-
ment, it should next be carefully
tested out. To do this, first of all
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connect the low-tension battery to
its terminals, and insert two valves,
one in each valve-holder. See that
the filament resistances are in the
“ off "’ position and insert the loud-
speaker plug into jack No. x. Turn
on the filament resistance and see
that the wvalve lights correctly.
Now turn on the second filament
resistance, and in this case the
second valve should not light.
On transferring the plyg from jack
No. 1 to jack No. 2, both valves

O.X., and separate leads taken to
each of the high-tension terminals,
giving the correct voltages. These
will depend, of course, on the valves
being used and the amount of
volume requiring to be handled.

Milllammeter Connections

Next find out the correct con-
nections for the milliammeter by
plugging it into one of the meter
jacks with the valve alight, and
a small value of high tension
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is which. If the meter -is not
mounted, it should be noted that
the holes for the flex and plug wiil
not be needed. '

Connections to Receiver

Having ascertained that the con-
nections of the instrument are
correct, connect it to the receiver
with which it is to be used. It
should be noted that the top of the
two input terminals should be
connected to that terminal on the

should light. If this is in” order, plugged in. If the needle swings receiver which goes either direct
MILLIAMMETER !
METER JACK.2 METER JACK.1. e
o % N
Loup 70
“ VRECEIVER

SPEAKER

®

3 JACK 2

JOP SURFACE OF BASEBOARD

BOTrom EDGE OF PANEL

Fig. 2—The wiring will present no difficulty if carried out as-indicated in the text.
A blue print of the wiring (No. 133b) may be obtained, price 1s. 6d., post free,

turn out the valves and attach the .

high-tension battery to its ter-
minals. First of all plug-in a small
value such as 6-volts, using a
common lead for the two H.T.
tappings, and turn on both the
valves. If they appear to be
burning correctly plug-in the high-
tension wander plug to the 12-
volt socket, and notice whether
any brightening of the filament
occurs. If this does not happen,
the connections can be taken as

to the wrong side of the zero the
connections should be reversed.
Some amateurs may, perhaps,
not wish to tie up a milliammeter to
one instrument. In this case the
meter need not be mounted on the
set, but used loose. The plug-and-
jack method still enables it to be
used when required. In this case
the plug leads should be marked in
some way. A knot for negative
(note the alliteration) is a good
mnemonic for remembering which
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to the anode of the detector valve,
or to it through the reaction coil.
The other one will, of course, go to
the terminal which goes to the
high-tension positive, in the case
of the unit being-used with a valve
receiver. In this case it will not
be necessary to take a lead from
the high-tension -negative terminal
of the amplifier to the high-tension
battery as this connection will
always be provided in the receiver
itself. Try the amplifier out on the

-
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Immediate
8 Delivery from
v Stock.
CUCD  VARNISHED BASKET COIL
TAPE. FORMERS.
For coil coverings. Made from best quality
thick prespahn and

askeD TAPE [l 36 yds. x Jin. inrolls.

For rendering home-
§| made coils impervious
B8l to moisture, and also
N imparting to the coil a
| well-finished appear-

supplied in five sizes

suitable for all general

purposes.

List No. RC37 /10
per sct of 5 8d.

arice.
| No. RC40/1 L2/
per roll

CUGc)
SHELLAC
INSU-
LATING
VARNISH

Preserves
insulation
between
turns and

adjacent
coinections
and firmly

Duco
CO:!L FORMER.
Hardwood polished handle with drilled brass ferrule

LA} Shetac

Ingelating |

Yarnish
o

2|

fixes the f Wf&??‘ and adjustable pins. A desirable item :f radio
Nindings! R equipment for the Home Constructor and expert-
\4 il - 5 1
h&fﬁ%ﬁ}é’ - mentalist. No. RC37 /12 each 2/9
& |

Please order

- BrownBrothezs

> Allied Companies

THOMSON and BROWN BROTHERS, .
BROWN BROTHERS (Irctand), LTD. local Wireless

Whelesale only, Head Offices and Warehouses Dealer.

GREAT EASTERN STREZr, LONLON, E.C.2. : .

126, GEORGE ST., ECINSBURGH, and Branches. SRCERUOURP SO 00 }

N \r Ay Nt A As M A N Nt Nt A At e A i N e >

from your

PP M PAPA PPN NN NI N M PP O PP

LTD,

Bresssscenves

AW W W N A AN W NN NN W W NV WA AW AAANNL

| VMM

Sir, you’ve been looking for me !

RIGHT glong ycu’ve wished for a better flxed con-
denser, and now, at lest, such an jnstrument is
ebtainckle. The Efficient Watmel is my name—a
better fixed condenser, superier in all the points that
nake for highest efficiency, Witness my Test Report,
Next time you're at your dealer’s,

Clese examination will decide vou that

it spesks for itself,
esk to see me.
\’m the flxed condenser you've been looking for.

Woatmel Test Report

. Mica Insulstion up
to 2,000 volts.
. Complete Condenser
up to 1.000 volts.
. Caracity checked.
. Insulation uv to 500 volty
after Final Assembly.
. }inal Capacity Test.
PASSED OUT 100 per
cent. EFFICIENT.

Crices.
Capacities for 8tandard Grid
Condensers,
00005 to .0003 £/8 each.
Btandard Fived Condensers.
002, .001 «  2/8 each,
0023, 003 3/8 each,

Combined @Grid Ieak and
Condenser - 8/- each

The = Watmel Wireless Co., Ltd.

332a, GO WEL' ROAN. LONDON,E.C. 1.

Lepresentat.. — e omvre dmt Ch-sh re ;
Mr. J. B, LEEVE, 23, Hartley Slreet, Levensnutme, iASCBESIRE 2

Barclavs Ad.

SUPER SUCCESS TRANSFORMER

gives volume with tonal purity.

THE low-frequency side of most radio
sets receives but scant attention.
L.F. Transformers are generally taken for
granted——certainly not on their merits. You
mey persuade your set to give satisfactory
results by considering the question of using
trensformers that give greater volume
without robbing reproduction of good quality.
Such a transformer is the SUFER SUCCESS
the result of constant research and experi-
ment. In practical results it gives ample
amplification without distortion in either a
straight or a reflex. Each instrument is
tested to 1,000 volts between the windings
and between windings and frame and is
broadcast tested.

The SUCCESS Frame Aerial

ERE is an ingeniously

designed frame aerial. Con-
structed of thoroughly seasoned
wood — stained black. It is
collapsible, which obviously
offers a distinct advantage to
flat dwellers. The particular
construction permits collapse
without damaging the wires,
Wien in use the wireis held taut.
A specially prepared braided
covered insulated wire is used.
All metal fittings are heavily
nickelfed. The Success Frame
Aerial presents a very desirable
piece of apparatus for all Super
Heterodyne owners.
Waveband covered with a
.0005 -mid. Stated capacity,
260 to 550 metres.

PRICE, £2:2:0

PRICE

21L

for 1st & 2nd
slage.

From all
dealers.

=

BEARD & FITCH, LTD,,

34, AYLESBURY STREET, LONOON, E.C.4.
Telephone . - - E A = Clerkenwell 8941t

Also at 1, Dean Street, Piccdiallv, Manchester.

In replying to advertisers, use Order Form enclosed. 16
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10,000

Amateurs

have built this
Neutrodyne
at home—

=
e
s

FAD. BOREA,

’n-mm

D ’N NEUTRODYNE RLLHVFR

FIVE TUBE-TYPE 16
Nevraoonig

1581 Jr'eaw ‘Vg NYC 1

'w-

""H'- 'r*vx \ng
"- T

WYNE ang DT"W!J !’MY‘
M L
ST

'\w?u.vm .m,, i
IREART RAIIO 110
@ [EL T TENER %

¢ -
; V-,
e . |

—You can do the same!

“ It works 1" Think what that means, you often-
dlsappmnted home-constructors ! How many
times have you built sets with parts from a dozen
different sources and found if impossible to get
anything like good results ?

But make a set from the FADA 169-A components
and you'll have a five-valve Neutrodyne that works
to perfection. It works because every part has
been designed by FADA for this particular circuit
—because every part fits, mechanically and elec-
trically.

You never saw a set as easy to construct as this.
Every component is provided, ready to assemble.
A 75-page instruction book describes every
operation down to the smallest detail, in correct
order. A short evening's work with a few simple

tools, and you have a set that looks as good, and
works as well, as the most expensive outfit money
could buy.

All the wonderful FADA properties are evident
in this set you can build yourself. Seleciwdy
that cuts out 2LLO in London and brings in other
British or Continental stations at once. Slmphcny
that reduces tuning merely to turning the dials
to specxﬁ°d posmons Marvellous clarity and
loud-speaker volume !

Over 10,000 amateurs have built sets from these
FADA components. You can do the same and
get the same perfect results.

"The complete outfit of components (less case

and valves) costs £14. If your local dealer

does not stock, write :

Radio Lid
31, KINGSWAY, LONDON, W.C. 2.

Manufactured under Hazeltine Patents granted in Great Brilain.

104

In .replying to advertisers, use Order Form enclosed.
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local broadcast station, using only
one of the valves at first. Tune
the station in as loudly as possible
and insert the milliammeter in its
jack, and note how much current
is passing, and whether the milliamn-
meter needle kicks or swings at
all. 1If 8o volts are being uszd on

volts. A larger anode voltage will,
of course, call for greater negative
bias, and vice versa.

1t is always preferable-to adjust
the grid bias to the maximum
allowable without producing dis-
tortion, in order to effect economy
in high-tension current.

MODERN WIRELESS

stage of L.F. amplification only,
and with this signals were as loud
as could possibly be required even
in a large sized room, After the
necessary adjustment had been

.made, the reproduction was notice-
able for its excellent quality. On
switching on the second

valve,

The apparatus is well spaced, giving ample room for wiring.

the anode of this valve,the necessary
grid bias may be from 4 to 6 volts,
and theanode current passing may
be in the region of 2 to 4 milliamps,
depending on the type of valve in
use.
Adjustment of Grid Bias

If the receiver is very close to a
broadcasting station, and the
volume is at all large, it may be
necessary to raise the anode voltage
in order to eliminate kicks on the
needle, in which case the grid bias
will, of course, have to be increased
accordingly. If signals are loud
with only one stage of the power
amplifier in use, the second stage
will make signals absolutely un-
bearable, The receiver should,
therefore, first be detuned before
switching in the second valve. The
anode and grid voltages of this
should ‘then be adjusted by using
the milliammeter as a check, by
plugging it into the other jack. If
720 volts are being used on the
plate of this valve, then the correct
grid bias will be in the region of g.

Test Report

Separate tests were made with
this instrument,in one case using
two DEs5 valves, and in the other
using a couple of small power valves

Fig. 3.—The numbers are
referred to in the text.

of different denominations, B6 and
B7, which were handy. The ampli-
fier was connected up to a single-
valve reaction receiver.

The broadcasting from 21O was
first of all received, using one
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results- were truly shattering, and
even with the set detuned, the
volume produced by the loud-
speaker was too great for
comfort,
Foreign Stations

In the late afternoon, when 21.Q
was not on, a number of foreign
stations were received on the loud-
speaker with the greatest of ease.
Among these were Vox-Haus
(Berlin),San Sebastian (Spain), Ham
burg (Germany), and one or two of
the B.B.C. stations- which were
not identified. No difficulty was
experienced in tuning the stations
in directly on the loud-speaker,
and quality was all that could be
desired.

DAt R R W AR S N B R

DO NOT MiSS OUR i

P

w

CHRISTMAS DOUBLE :
NUMBER
Qut Dec. 1st.  Price 1/6 i
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Is Self-Capacity a Bogey ?

By H. J. BARTON-:CHAPPLE, Wh.Sch., B.Sc. (Hons.),
A.C.GlI., D.I.C., A.M.I.E.E.

One hears a good deal about self=capacity of coils and the
general imnression is that self=capacity is to be avoided at all

costs.

In this article Mr. Barion=Chapple shows just where self=

capacity can cause trouble and how ill effects may be avoided.

EFORE commencing to ditcuss the effects
B of self-capacity, it is desirable to obtain
a clear idea of what self-capacity really is.

In order to- produce a current through a coil of

wire it is neecessary to apply a voltage across the

ends of the coil. In a similar manner if a coil is
carrying current there must be a voltage developed
~across the coil. _
Thus in a coil inserted in a wireless circuit the
wireless currents which are set up in the coil will
produce voltages across the coil (these voltages
being applied to the detector or amplifier which is
‘in use). Now considering this in a little more

_I
WheDEw

Fig. 1.—Hlustrating the capacity effect
between the adjacent turns of a coll.

detail it will be clear that every portion of the coil
must have a small voltage across it, produced
by the current ; that is to .say, there must be a
small voltage between each individual turn of the
coil.

A Small Condenser

We have here all the elements of a condenser-
-We have two conductors at a different voltage,
separated by an insulator ; thatis, the insulation
of the wire itself. There is thus a capacity between
the two parts of the coil.

The effects of all these small capacities between
the various internal portions of the coil all add
together to produce an effect which is the same
as if a small capacity were connected across the
terminals of the coil itself. It is this somewhat
imaginary capacity which we term the * self-
capacity ” of the coil. Actually, of course, as we
have just seen, the capacity is really made up of a
somewhat complex system of little inter-turn
capacities. But the effect on the coil when used
in a wireless circuit is found to be exactly the same
as that of connecting a parallel capacity across
the coil, and for this reason it is usually regarded
from this point of view. The point is illustrated
in Fig. 1.
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Value of Self-Capacity

Let us now consider some of the effects produced
by this selt-capacity. We are interested techni-
cally in three aspects of the question. First of all
there is the effect of the capacity upon the tuning
of the circuit, and this introduces the second
question ; that 1s to say, the actual value of the
self-capacity and its dependence upon the type
of coil and the nature of the windings. . The third
question is that of the losses which are introduced
into the circuit by this additional capacity.

Now the value of the self-capacity is normally
very small. The author recently measured the
self-capacities of a large range of coils suitable
for broadcast reception made by both amateurs
and commercial firms, and found that the values
varied from 4 uxF for a single layer coil to as
much as 35 puF for multilayer coils. The higher
values were no doubt due to poor mounting, for
the coil windings were particularly good, and an
improvement could be eftected by remounting on
a reliable coil mount of best quality material
With large multilayer bLeme-made coils even
larger capacities were obtained, ile extreme being
found in a coil of just over tnree henries in-
ductance, which reached a figure of over 700 ppF.

SELF /CAPACITY

Y

#4

e

Fig.2.—A common iype of circuitin whicr
the voltage is introdfuced in the coil
itself.

The various methods of avoiding self-capacity
have been discussed oa various occasions, and it is
not proposed to dwell upon these in this article.

The main principle to be followed in winding coils
is to ensure that the turns at the, beginning and
end of the'coil shall be kept wellapart. Care should
also be taken to avoid adjacent turns being too
close to each other, and this has given rise to the
practice of winding well spaced types of coil. The
question we have to discuss at the moment, how-
ever, is not how to reduce the self-capacity, but
what is the effett of the self-capacity on the circuit
and whetbher it is as serious as is generally supposed.
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F=x—==HE Dubilier Condenser

25 Q‘% Co. (1925) Ltd. manufac-

LA tures the largest condensers

5{:;;2? in the world, using the best

dielectric in the world (i.e.,

Mica) in the largest Condenser factory
in the World.

Our factory at Acton is illustrated
above, together with the largest Con-
denser in the world, which was manu-
factured entirely by us at our works.

The fact that we produced the first

practicable mica condenser is evidence

of our ability as experimenters and

pioneers, while the further fact that
we are to-day, after twelve years of
development, the largest manufacturers
of wireless condensers in the world is
evidence of the outstanding quality of
our products.
The Dubilier Condenser Co. (1925) Ltd.,
manufactures :—Fixed Mica Condensers,
Variable Air Condensers, Anode Resist-
ances, Grid Leaks, the Dubrescon Valve
Protector, the Ducon Aerial Adaptor. the
Minicap Switch, and the Mansbridge
Variometer, The Company are also sole
concessionaires for the Mansbridge
Condenser.
Whenever any of these products are

required it is always wisest to—

Specify Dubilier.

oV

REGISTERED

ADVERTISEMENT OF THE DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA ROAD, -NORTH ACTON, LONDON, W.3.

UBILIER

CONDENSER CO(1925) LTD

BlLIEQ

TRADE MARK

In replying to advertisers, use Order Form enclosed.

TELEPHONE ; CHIS WICK 2241-3-3

E.P.S. 187
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HE initials “B.T.H.” on any piece of radio
apparatus, as eve -yone knows, stand for
perfect workmanship and design. This fact
is exemplified in the three B.T.H. Variable
Condensers illustrated, which are unsur-
passed in mechanical and electrical efficiency.

The STANDARD TYPE is a very robust instrument, and the
moving vanes are so rigidly set that they remain parall:] to the
fixed wvanes throughout the whole movsment. Constancy
of calibration is therefore maintained. It is perfectly silent
in operation. :

The STANDARD WITH VERNIER, whilst retaining a per-
fectly rigid construction, provides a very delicate adjustment.
Maintenance o calibrated capacities and s lence in operation
are important features. A definite stop prevents complete ro-
tation. The vernier vane is actuated by a small knob mounted
on the main dial.

The SQUARE-LAW TYPE has all the good features of the
Standard with the addition that the wave-length variation is
approximately proportional to ths scale readings. It will there-
fore be found that the stations are spaced out, thus giving a
greater degree of selectivity.

TYPE _CAPACITIES_ N

00 25mf | 000>mf | .00lmf |
8. d. s. d. £ s d.
Standard @ .. 13 6 15 6 11 0
Standard with Vernier 17 0 19 6 1 6 0
Square Law .. 13 6 15 6 110

B.1.H.VARIABIE
CONDENSERS

Insist on B.T.H.—the Best of All

, Ask your dealer for a
1T B ' demonstration, and for
Square Law Type : Leaflet No. R7430.

-

2408 . Advert of The British Thomson-Houston Co.lid.

L€3 In replying to advertisers, use Order Form enclosed.
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Effect on Tuning

Let us now consider the eficct of the self-capacity

on the tuning of a particular coil. * There are two
particnlar cases to be considered. In the first case
we have circuits of the type shown in Fig. 2.
Here the signal voltage is introduced into the coil
itself. This may come from an aerial circuit or by
coupling from a previous circuit-in a valve ampll-
fier or some similar arrangement.

The coil is tuned by connecting a variable con--

denser acrcss the two ends, and it will'be seen that
the only effect of the self-capacity in this case is to
increase the value of the tuning condenser. The
result of this will be that the maximum value will
be slightly higher, although this increase will be
almost inappreciable, and the minimum value will
also be increased by the same amount.

Restriction of Tuning Range

Now at the minimum value of the condenser
the capacity of the variable condenser itself is
very small, so that the self-capacity of the coil
becomes appreciable, and it is quite possible for
the resultant capacity across the coil to be two or
more times as great as the minimum value of the

condenser. The effect of this, therefore, is to
reduce the tuning range of the coil to some.extent.
With normal circuits
working on broadcast

frequencies, this does not
cause ~ any appreciable
trouble, with a well-
wound coil. Witha poorly
wound  coil, however,
tuned with a sniall con-
denser, this restriction of

MODERN WIRELESS

of the type shown. We see, therefore, that the self-
capacity of the coil is more harmful 1n a case like
this than in the previous case where the energy
is introduced into the coil itself. The case in Fig. 3
is fortunately less commonly used than the type
shown in Fig. 2, but this type of circuit has to be
used on occasion, and-it is desirable to employ a
coil having a low self-capacity in such a case.

Losses -in- the Circuit

We now come to consider the third aspect of
the question ; that is to say, the problem of the
losses set up in the circuit. . Now it can be shown’
that whenever there is any solid insulation for a
condenser, there are losses set up by the presence
of the insulation in the electric field of the con-
denser.

In the case of a coil we have just seen that
the insulation in between the ‘ plates” of the
condenser is really the actual insulation of the wire
of the coil itself. This insulation, in many cases, is
cotton or silk, and this ‘does not constituie an
ideal insulator at high fréquencies. The losses
in such a dielectric are very often heavy, and this
makes the conflenser” connected across the coil
a very poor one. That is to say, the current
flowing through this self-capacity will give rise to

very appreciable losses
| which are to be avoided
SELF as far as possible.
CAPACITY
- Special Forms of
Construction

This has led to the de-
velopment of special
forms of winding for low-

H BN

tuning range may be very
serious, and may cause
considerable trouble in
actual practice.

For this reason it is customary to use well-spaced
windings and to avoid any solid dielectric in the
make-up of the coil. This form of construction is
also useful from the other points of view, such as
the réeduction of loszes in the circuit, as will be
seen later.

Rejector Effect

The second type of circuit in which a coil may-
be employed is that shown in Fig. 3. Insuch a case
the voltage induced in the circuit is not in the coil
itself, but is in series with it. In this case the coil
acts as a parallel tuned circuit, and it is well known
that such a circuit has the properties of arejector.
It has a very high resistance at the frequency to
which it is tuned, and it can be shown that .the
resistance is also quite appreciable even at {re-
quencies some distance away from “the natural
frequency of the coil.

If, therefore, we have a coil having an appre-
ciable self-capacity in circuit in this manner, it is
quite possible that the actual resistance of the
complete circuit may.be increased to several times
the normal value.

This particular form of trouble is prevalent in
cases where loading coils are used when the circuit is

Fig.3.—In this case the voltage is introduced
into the circuit in series with the coil.

loss coils. In such coils the
insulation on the wire is
made of as good a quality
as possible. Cotton-covered wire is avoided where
practicable, and either silk, or even better,
enamelled wire is used. If the coil is wound with
a spaced winding then no insulation need be used’
on the wire at all. This method, unfortunately,
has the disadvantage that the wire of the coil is-
liable to oxidise on the outside, which increases its
resistance, so that a thin coating of enamel is
desirable to avoid this oxidation.

Losses the Principal Trouble

We see, therefore, that the.most serious effect
of self-capacity is the loss which is set up in the
circuit, due to the imperfect insulation between
the turns from a point of view of high frequency
currents. The insulation may be perfectly good as
far as actual conductivity is concerned, but it may
nevertheless be very poor for high frequency worl.
With adequate precautions, however, this loss may
be reduced to a negligible quantity, and that is one
reason for the great prevalence of the low-loss coil
at the present moment.

Multi-layer coils have to be used in certain
circumstances, in which case the precautions
necessary to avoid loss are more complicated, but

with suitable care a reasonably low loss can
still be obtained.
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OME little time: ago a tuning

«J) arrangement of the general
form illustrated in Fig. 1.
began to achieve a . considerable
cegree of popularity, and the name
““ aperiodic  aerial circuit ”
given to it. The main features of
tlis arrangement are that we have

G.P Kendall BSc. _
M Edlfoi‘f;’ ;ﬁw. =

An account of some extremely interesting investiga=
tions upon a popular method of aerial coupling.

‘was’

actually aperiodic in its func-
tioning. It has further been
maintained that the only

tunéd circuit in this arrange-
ment is the s:condary circuit
L,C, which, of course, provides
the only adjustment in the
circuit, and that it possesscs

s
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Fig. 1.—This graph shows the relation between turns i»

the aerial

winding: (plotted horizontally): and signal

strength (S) measured across the secondary.

a secondary circuit comprising the
coil, L,, and condenser C,, across
which the first valve of the set will
be connected in the ordinary way,
while the aerial and earth are con-
nccted to a separate winding L,
which is usually arranged to couple
fairly tightly with L,. The coil L,
should be of the correct size for a
s:condary circuit to cover the
desired band of frequencies, whereas
the coil L, is usually quite small, say
10 or 12 turns.

1t has been argued that with this
arrangement the aerial functions
as an aperiodic collector of energy,
the circuit comprising the aerial,

most of the good points of a loose-
coupled tuner of the conventional
type containing separately tuned
primary and secondary circuits,
with the advantage that only one
tuning control is necessary.

An Advantage

The principal property of this
arrangement which has been found
fo attractive is the fact that its
selectivity under proper - con-
ditions is very considerably higher
than that of an ordinary direct
coupled arrangement, so that it
serves a very useful purpose in

cases where it is desired to improve

I:0

’

. circuit from,
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the sharpness of tuning of a given

circuit. This desirable -end is
achieved, moreover, without sacri-
fice of signal strength, when the
correct number of turns has been
found for the aerial winding.

Need for Adjustment

The arrangement has certainly
proved its merits in actual practice,
but certain curious variations in its
behaviour on different aerials have
led to a certain amount of dis-
appointment in some cases. Many
experimenters have noticed that
although someone may recommend,
say,ten turns as the correct num-
ber for the aerial winding, yet on
their particular aerial nothing less
than fifteen gives anvihing like
the signal strength which could be
obtained with an ordinary direct-
coupled arrangement.

It has been concluded by almost
everyone who has tried the arrange-
ment upon more than one aerial
that some adjustment of coupling
turns is néeded to suit a particular
aerial if the very best results are
to be obtained, although an average
number can be applied which will
give fair results upon the great
majority of aerials. Anyone who
has taken the trouble to make up
one of these coupling arrangements
with tappings upon the aerial
winding, giving the power to vary
the number of turns in the aerial
say, five to thirty,
will have discovered for himself that
what takes place is something as
follows.

Obtaining Selectivity

Starting with only a few turns
in the aerial circuit, it is observes
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In radio working the letters *“ Q.R.B.” fol- =
lowed by the interrogation mark mean ** What
s your distance 2 "
Station replying sends* Q.R.B. ... out..e
miles.” (no interrogation mark) meaning
& My distance is...... miles.”

What is your distance ?

Night flying! Illimitable and impenetrable space, the objec-
tive unseen and, to the uninitiated, unattainable, but by keen
judgment and the aid of scientifically designed apparatus,
the pilot, without fuss or worry, quickly attains to it.

“Q.RB. 100 miles” soon becomes “ Q.R.B. 50 miles,”
and finally “ Arrived O.K.” :

Use your judgment, obtain scientifically designed apparatus,
and you will reach to distant stations hitherto considered un-
attainable.

#PpH.,F. REACTOR @B H.F. TRANSFQRMERS
The REACTOR is a device for **The Transformer that made H.F.

@ H.F. Reactor Inserted in
the ¥® H.F. Transformer

P
fli (Froamvcer

= N
iy Farne S 1 o/ maasay

applying reaction, to the H.F.

Transformer instead of to the -

aerial coil, thereby largely pre-
venting re-radiation, and gives in-
creased selectivity. A closer con-
trol with sharper tuning is more
easily obtained by this method.
Complete in a handsome dust-
proof case with eight guide pins
and three interchangeable barrels
covering all wave-lengths.

#B H.F. REACTOR, Price 15/~

®Bp H.F,

" metres.

Amplification popular.”
Supplied in six ranges of wave-
lengths, covering 8o to 7,000
Price 10/- each.
Special @ Neutrodyne Units
and Super-heterodyne Couplers
also supplied. No extra charge
for matching, if stated, when
ordering.

H.F. TRANSFORMER

WITH MB H.F. DAMPER,
Price 12/-

DAMPER

The DAMPER is a patented device which, when

inserted in the central hole of the transformer, has

the property of stabilising a circuit which otherwise-
would oscillate,

#® H.F. DAMPER, .Price 2/- each,

“Works res=
WEXHAM ROAD. SLOUGH
Phone ; Stouan 199

L.M°MICHAEL™

Manufecturers of Wireless and Scientific Apparatus

Head Office: WEXHAM ROAD, SLOUGH.

WELEGRAPHIC ADDRESS: RADIETHER, ESTRAND, LONDON

Wholesale Only:
HASTINGS HOUSE,
NORFOLK STREET,

STRAND. W.C. 2.

Phone : Central 8a7af3.
Phone: SLOUGH 149,

CABLE AODRESS. RADIETHER , LONDON

In replying to advertisers. use Order Form enclosed,

*Barclays Ad,
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{S sO Sim
Charge your
Accumulators yours

elf

this Easy Way

An efficient battery
charger, which is simple
to use and gives no
trouble whatsoever,

is an investment which even
the most cautious would not
hesitate to make. All you have
to do is to insert the Rectifier
plug in the wall or lamp-socket
and connect up the terminals
to your accumulator, and you
know that without any further
trouble whatever your batteries
will be fully charged.

Trade
Enquiries
Invited.

i /
/4 i

L
------

g freces
it
Aﬁmi_ ”
\ Al
The Philips Rectifier works off A.C. supply,
requires no supervision, operates silently,
and automatically regulates the current supply.

There are no objectionable chemicals, no
buzzing noises; in short, you have a most
reliable battery feeder, the running cost of
which is practically negligible.

Write for leaflet M.W. free on application.

PHILIPS

RECTIFIER

Simple—— Convenient——Efficient

P o

Complete.

It Charges while you
sleep.

Advt. Philips Lamps Ltd., 60, Wilson® Street, London, E.C.2. R

172 In replying to advertisers, use Order Form enclosed.
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that selectivity is extremely high,
and signal strength rather poor,
and that as the number of turns
is increased selectivity gradually
falls off, while signal strength rises

MODERN WIRELESS

in the measurement of signal
strength given by different arrange-
ments of tapping points, series
condensers and resistances, and it
is therefore desirable to explain

8
Z

_-_TI;','E

6 9 12

15 2r

T

/18 24

Fig. 2.—The auto-coupled type of circuit gives a curve

which conforms closely to that of

a circuit with a

‘'separate.aerial winding (see Fig. 1).

up to a certain point, remains more-

or less constant over a wide range
of turn numbers, and then gradually
falls off again as the aerial turns
are increased above a certain point ;
it is necessary to reduce the aerial
turns as far as possible to obtain a
high degree of selectivity without
undue sacrifice of signal strength.

These points, and a number of
other somewhat obscure ones, con-
nected with the functioning of this
so-called aperiodic aerial arrange-
ment, have led to a good deal
of investigation being carried out
upon its properties, notably by Mr.
A. D. Cowper, M.Sc., most of whose
results have been published in
Wireless Weekiy. Much interest-
ing and useful information has
been derived from this work, but
the point regarding the actual
functioning of the aerial circuit,
that is to say, whether it is really
aperiodic or semi-aperiodic, or
whether it is tuned by virtue of the
tight coupling between the primary
and the secondary, in the way in
which we are accustomed to con-
sider takes place in a high frequency
transformer whose secondary is
tuned, has not received very much
attention.

Interesting Tests
In an endeavour to obtain some

light upon this point I have re-

cently carried out a series of
quantitative experiments, the re-
sults of which I think may be of
some interest to the readers of
MonERN WIRELESS.

All these experiments consisted

the method of measurement em-
ployed.
The Method

The procedure was to tune the
arrangement to the frequency of
the local station’s carrier wave,
this station being situatedl at a
distance of about eight miles from
the receiving point, and to measure
the signal strength resulting across
the tuned circuit by means of a
very elementary form of the Moullin
voltmeter, and an example will

the bracket at the right, across
the secondary, indicates that the
voltage across this circuit was us
as a means of estimating the signal
strength S,

What was actually done was to
place the aerial tapping “ T *’ upon
different numbers of turns on the
aerial winding, and measure the
signal strength’ produced across the
secondary in each case, it being
understood that the secondary was
re-tuned tQ resonance each time the
aerial tapping was moved. The
result is shown in the graph, the
numberof turns in the aerial circuit
being plotted horizontally, and the
signal strength vertically.

Starting with 16 turns in the
aerial circuit, a signal strength .of -
3.2 was obtained, from which value
signal strength rose steadily as the
number of turns in the aerial circuit
was increased until the eighteenth
turn was reached, beyond which
point signal strength began to fall
off again.

‘The Coil

The coil which was used
for this experiment, and for all the
others which we are considering,
was a ‘‘ Three-step '’ inductance, of
which an illustration appears at the
head of this article. Itcomprised 6o
turns of No. 22 d.c.c. wire, and the
aerial winding was wound directly
in the top of the secondary, being
inserted turn by turn in the slots in
the former.

The form taken by the curve
illustrated in Fig. 2 is a thoroughly
typical one for this circuit arrange-
ment, and this will no doubt be

familiar to readers who have studied

8 T
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S — i
/&‘// \t::
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. T 2o 1 Poa
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54 / | . 2
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5 b = -00025uF
2 € = -0001uF | :'.T"% _
] 1 =
| LT L
) 12 15 18 21 24 27 30 3% 36 39
an
Fig. 3.—These three graphs show the effect of adding

series condensers in

make this methed clearer than a
lengthy description. If the reader
will examine Fif. 1 he will see that
this illustration shows a curve giving
the relation between two variable.
factors, and inset a sketch of the
circuit concerned. This circuit is
the typical * aperiodic .aerial ”
arrangement, with a variable tap-
ping upon the aerial winding, while’
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the aerial circuit.

the subject, since such curves have
been published several times. The
exact form of the curve will depend
upon the aerial on which the
measurements are made, the form
illustrated being that exhibited by
a fairly good aerial. When the
aerial is of a somewhat high
resistance the curve becomes more
sharply peaked—that is to say, it
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falls off more rapidly beyond the
optlmum point.

The actual position' of the peak
also varies with the capacity of the
aerial, a large aerial showing a peak
further back towards.the left. In
general, however, the length of the.
relatlvely flat portion of the curve
is sufficiently great to cover quite a
considerable band of frequencies, so
that in one sense it is perhaps
justifiable to describe it as an
‘ aperiodic aerial ” arrangement.

At the outset of these experi-
ments it was desired to ascertain
whether there was any fundamental
difference in the behaviour of the
simple form of the.aperiodic aerial
arrangement, and the scheme known
as auto-coupling.  (Thisis a method
in, which the earth connection is
made to the lower end of the tuning
coil, and the aerial to a point some’
ten or fifteen turns up the coil.)
It might be expected that the
results would be very similar to
those of the ‘ aperiodic aerial”
arrangement in .its conventional
form, and accordingly a curve was
plotted for the same coil as before,
varying the position of a direct
aerial tap.

Series Condensers
The result is shown in
Fig. 3. The form of the curve so
closely resembles that of Fig. 2 that
it was assumed that further in-
vestigations might be confined to
the separate winding arrangement.

SIGNAL=
VoLTS
(B e - e p—|
| DIRECT-COUAL, |
.fMAu SERIES conDSR~
(AERIAL
TU/YED/
,A
/ Il
'I
4
. "
Z |PRIMARY| TAPFPINES)
0 /0 20 30 S0
Fig. 5.—A curve obtained by

Mr Cowper for the relation
between turns in the aerial
w.nding (plo:tted -horizon-
-tally) and signal strength.

It is, of course, to be understood:
that the close resemblance between
these two methcds depends upon
the use of really tight coupling
between the two windings in the
‘‘aperiodic aerial ’ arrangement.

The first experiment designed
to elucidate one of the points as to
the functioning of the aerial circuit
was the insertion of series con-
densers of various capacities in the
aerial lead, as shown in Fig. 4.
Three different sizes of condensers
were placed in series, and a curve

plotted, showing the relationship
between the signal strength and
turns in the aerial circuit. The
three curves given, viz.: a, band ¢,

show the effect of the series capacity

upon the shape of the curve, and

“it will be observed that it is very

much flattened out, and that the

November, 1925

strength as the aerial turns are in-
creased beyond the optimum value.
- Doubt

These two experiments con-
firmed previous observations .that
the ‘“aperiodic aerial *’ arrangement
is decidedly sensitive to changes of
aerial capacity, in that the peak

9 .
I

8 E . _’—ﬁ"‘ ----- Too—- e )
P ,
7 X \!
. L a =30 OHMS
71— b =20 onms
C - 10 OHMS L_){g
5 = ——
s ” /——1
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/ \ b
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I
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Fig. 4.—The ‘‘aperiodic aerial’ circuit proves to be

decidedly sensitive to the addition of resistance in the
aerial lead. The dotted curve is that of rig. 1 (no added
resistance) repeated for comparison.

peak is pushed forward very con-

siderably. This result of course,

confirms the observation that the
peak of the curve falls in different
positions with aerials of differing
capacity.

Effect of Resistance

The next experiment was de-
signed to show the effect of greater

* or less amounts of resistance in the

aerial circuit, and for this purpose the

usual circuit was set up and curves’

plotted showing the relationship

" between turns in the aerial circuit

and signal strength, with varying
amounts of resistance inserted in
the aerial lead. The three curves,
a, band ¢, in Fig. 5, show the result,
curve a being the result of the in-
sertion of approximately 30 ohms
resistance in the aerial circuit, b
20 ohms, and ¢ 10 ohms. The
dotted curve is inserted for refer-

~ence, this being the form obtained

when no resistance 1s added. It
will be seen that the effect of adding
resistance is to increase the sharp-
ness of the peak and also to
remove the peak to the left, i.e,
towards the smaller numbers of
turns in the aerial circuit.
effect, the results obtained are
thus rherely the imitation of a high
resistance. aerial, which will be

remembered as havmg the effectof

increasing the sharpness of the
peak, or perhaps one should say,
of accelerating “the fall of signal
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of the signal strength curve is
shifted by such changes and, further,
that it is also sensitive to the
resistance of the aerial circuit,
which has a considerable influence
upon the actual shape of the curve.
Neither of these observations seems
to accord very well with the con-
ception of an aperiodic aerial cir-
cuit, and it was therefore decided
to seek some more decisive method
of testing the point.

Further Tests

Now, one of the main arguments
in favour of the aperiodic theory
is to be found in the fact that the
number of turns included in the
aerial circuit for the best signal
strength across the secondary is far
below the number which would be
required to tune the aerial circuit
in itself to the received frequency.
As a matter of fact, signal strength
falls off seriously long before:
such a number of turns is included-
in the aerial circuit as would tune
that circuit to the received fre-
quency. It therefore seemed that
it would be profitable to enquire.
into the shape of the curve up to
and beyond the point at which the
aerial circuit is actually tuned,.
since the greater number of pub-
lished curves show only that por-’
tion of 'the range illustrated in the
various diagrams which have ap-’
peared in the preceding part of
this article.
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THE FIRST WIRELESS LOUD SPEAKER WAS A Brown

Such craftsmanship

found only in the
superb IBrown-

E are proud of the workers responsible for the

§ & ; manufacture of J5rown Headphones and Loud
Speakers. Each one is imbued with one ideal,

that every instrument, no matter its price, must be
worthy of the great name enjoyed by the Mrown
throughout the world. Not ¢ how cheap,’ but how good
is ever the motive at the back of the J8tOW 1 organisation.

How this is reflected in the instruments themselves can
be seen by anyone. Examine a JBrown with critical
eye—note its exquisite finish, its plated parts carefully
polished, its balance and its harmonious and pleasing
outlines.. But hear it and at once you’ll sense its
superiority—instinctively you’ll feel that here at last is
the - interpreter of real radio music. It takes the
JBrown with its tuned reed mechanism—found in no
other Loud Speaker—to give you the true thrill of

realism. All Dealers stock J8t0wn Loud Speakers in
a full range of sizes.

S. G. Brown, Ltd., N. Acton, London, W.3
Retail showrooms: 19 Mortimer Street, W.1.
15 Moorfields, Liverpool. 67 High Street, Southampton
Depots ( Wholesale only) 13 Bushy Park, Bristol.
Cross House, Westgate Road, Newcastle

Standing 15 inches high and

To the Trade:
In case of diffi-
culty in obtain-
ing supplies from
usual sources,
write to us at
once.

fitted with the standard Brown
tuned- reed movement, this new
H 3 will give an exceptionally
generous volume of tone. Owing
to its greater sensitiveness it will
give much louder results than
any other Loud Speaker of equal
size. In resistances

of 2,000 or |
4,000 chms
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TIHIE INEW VALVE
WIITIRI TIHE IRONCLAD GUARAINTEE

America’s Foremost Valve
made in
Britain’s newest Factoryq

> S C.T.25 B. For resistance
: capacity coupled amplifier,
2 Amplification Factor 20. 15/-

Perfect Service or instant replacement

Positive Performance or a new Valve. That is the Ironclad Guarantee. So
long as there is light and life in a Cleartron this Guarantee holds good.
No matter where the Valve is bought any Cleartron Dealer will replace it
instantly without cost or question.

Make sure of your Valves.

Cleartron gives you increased volume, greater distance, purer tone; keener.
selectivity—and guarantees it up to the hiit.

ﬁz /@ CLEARTRON RADIO LIMITED 1 5 //
1, CHARING CROSS, LONDON, ; &

AND BIRMINGH*M.

Cleartron guaran- 'Phone : Regent 2231-2,  *Grams : Cleartron, Westrand, London. gy]?es CéT. 25,
) M 2 and
teed valves con- C.T. 201A (Ame-

sume less current, rican type) at
oscillate,  detect 15/~  If your

—
and amplify, L = —r—4 V dealer does not
et CLEARTRON o

CT. 15 and with your
C.T. 199 (Ameris i Dealer's name
can type) at 12/6. BRITISH MADE and address,

Service Advertising,

In replying to advertisers, use Order Form enclosed
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Mr. Cowper has recently pub-

lished in Wireless Weekly an article.

upon this subject, in which: he
showed the relation between signal
strength and the number of turns
included in the aerial circuit
over a mmuch wider range than had
previously been dome, the curve
being of the general form shown
in Fig. 5.
The Tuning Point

This is mnaturally an
extremely suggestive result, and
it becomes even more so when it
is remembered that the curious
minimum point immediately fol-
lowing upon the peak corresponds
to such a number of turns in the
aerial circuit that that circuit
was tuned to the received fre-
quency.

say, 15, and then to insert in the

aerial lead a tapped loading coil
whose turns might be varied at will,
and which was not coupled in any
way to the other winding. In this
way the aerial circuit could be
tuned to the received wavelength
without increasing the coupling
between the two circuits. Several
curves were next plotted to show
the relationship between the num-
ber of turns in the loading coil
and the signal strength obtained
in the secondary circuit, and three
of these are shown in Fig. 6.
Each of these curves is marked
with the number of turns included
in the coupling winding, while
horizontally can be read the number
of turns in the separate loading
coil, the signal strength being

7*
T T INXON LS
S;‘ oy '/ N
/
) M/ N
: N4
(0] 5 IO I5 20 25 30 35 40 45 50 55 60

L

Fig. 6.—The author’'s last experiment was to vary the
number of turns In a separate aerial loading coil (T,

plotted horizontally),

The numbers 6, 12, and 18 indicate

the number of turns in tne coupling winding.

Coupling Effects

In the method adopted by Mr.
Cowper in carrying out his in-
vestigations, all the turns included
in the aerial circuit were fairly
closely coupled to the secondary
winding, and it was decided to
endeavour to determine the shape
of the curve when it could
be decided that the effect was
more that of tuning the circuit,
and not to such a great extent
one of variation in the coupling
between primary and secondary,
since it was thought that when all
the turns included in the aerial
circuit are closely coupled to the
secondary winding, it is possible
that the effect may be one more of
variation of coupling than of actual
tuning.

The Last Test

The procedure therefore adopted
was to include a fixed number of
turns in the coupling winding,

recorded vertically. Now, these
curves will at once recall to mind
the ‘“double humped " resonance
curve obtained with the ordinary
tuned primary and secondary
arrangement, when the coupling
botween the two coils is too tight,
and this resemblance is very
suggestive as to the true mode of
functioning of the so-called aperi-
odic aerial circuit.

Conclusions

The curves show that the
arrangement conforms to the be-
haviour of a very tightly coupled
primary and secondary, in the sense
that when the coupling is tightened,
that is to say when the number
of coupling turns is increased
the two humps are pushed further
apart and the ‘““dip” or notch
between them becomes deeper,
and, ~further, that the {wo side
humps are flattened out. A test
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was made to determine whether
the number of turns in the aerial
circuit which corresponds with the
hottom of the notch between two
humps was -actually .the tuning
point for the local carrier wave,
and -this was found to ‘be so.
‘When the aerial circuit, therefore,
is actually tuned to the frequency
of reception, the familiar effect of a
too tightly coupled tuned primary
and secondary is produced. The
phenomenon of excessively flat
tuning when the aerial circuit
was~actually tuned to resonance
was also ‘observed as a further
confirmation.

It would seem that an inspection
of thess curves must lead to the
conclusion that what we have in
the so-called aperiodic aerial

arrangement is simply a primary
circuit so closely coupled to the
secondary circuit that two very
much flattened humps are produced
instead of a sharply peaked reson-
ance curve,and that wecommonly
work upon one of these humps,
usually the one appropriate to the
smaller number of turns in the
aerial circuit rather than the larger.
It would follow from this that
the curve shown in Fig. 1 and iv
Fig. 3 are each one of these
flattened humps. Such a humg
appears to be wide enough upon its
relatively flat portion to accommo.
date quite a considerable band
of frequencies.

Weakening the Coupling

It is worthy of note that if
the coupling between the aerial
and the secondary winding is
weakened notably, perhaps with
the idea of getting selectivity, the
flatness of the humps disappears
the two humps approach each
other, and we revert to practically
the ordinary separately tuned prim-
ary and secondary scheme., When
this is done it is no longer possible
to cover a wide band of frequencies
with a fixed number of turns in
the aerial circuit, and the term
‘“apzriodic aerial circuit’ is less
appropriate even than before.
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DOUBLE

CIRCUIT

CRYSTA

By
A.JOHNSON-RANDALL

STAFF EDITOR '

ERHAPS one of the biggest
difficulties of those listeners
living within crystal range

of a broadcasting station near the
coast is to eliminate the annoying
background of Morse so prevalent
in these areas.

Any  attempt to  increas:

Ly curl.

=3

Fig.1.—The aerlal circuit is
loosely .coupled to the
. seco_ndary.

selectivity, so difficult in crystal
“recelvers on account of the damp-
ing effect of the crystal itself, is'a
step in the r1ght direction ; and
although receivers of this’ type
may- be a little more complicated
than those of the direct-coupled
types, the final results are well
worth the slight extra care needed
in the construction. g

In the last issue of MODERN
WiIreLEss [ described a simple
three-valve receiver of a type
specially suited to coastal dwellers,
and it is with the object of assisting
the crystal enthusiast that 1 have
designed the little set described: in
this article.

The Circuit

The circuit is shown in Fig. I,
and consists mainly of two tuned
circuits—the aerial circuit and .a

closed secondary circuit.
be noticed that the aerial circuit
is in two portions indicated by the
two inductances L, and L, L,
consists simply of a plug-in coil of
the usual commercial pattern placed
in relation to the secondary in-
ductance L ; in a position of miini-
mum coupling, that is the axes
through the centres of the two
coils are at right-angles,

Loose Coupling

The aerial circunit is coupled mag-
netically to the inductance L; by
means of a very small coil L,, con-
sisting of two to three turns wound
directly over one end of L. Since
the aerial load exerciscs a damping
effect upon the aerial tuned circuit,
no appreciable advantage is gained
by attempting to eliminate all
possible sources of loss in the
aerialcircuitinductances. Theseare

Rl
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tuned by a -0005 uF variable con-
denser which may be placed in
series or parallel with the aid of
the conventional three terminal
arrangement.
Low-Loss Secondary

The secondary circuit inductance
is of the low-loss type, and is tuned
by a variable condenser of 0005 T,
To lessen the effect of the crystal

~damping upon this closed circuit,

one side of the crystal detector has
been connected to a flexible lead
and spring clip (1) which may be
attached to tapping points along
the inductance.

The general utility of the re-
ceiver has been increased by the
simple expedient of attaching a
flexible lead terminating in a spring
clip’(2) to one side of the telephones
in addition to that already men-
tioned. By joining clip 1 to A,

Note the few turns of D.C.C: wire forming the coupling
between the aerial and the secondary.

178
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FROST METAL FRAME RHEOSTATS
AND POTENTIOMETERS.

FROST CONTROL UNITS.
No. 607, 6 ohms. rheostat

No. 600. 6 ohms, . 2/6 each i

. 400 ohms, potentiometer 8/9 each
, 602, 35 ot 2]ty No. 610, 35 ohms. rheostat /

» 603. 400 ,, o S i 400 ghms. potentiometer 8/8

N'{\Tio'}f}h
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To control sharp tuning it is necessary that the motion of
the manually operated kaob be imparted at ceduced speed
to the apparatus in a perfectly smooth movement ab-
solutely free from grating noise and back-lash and when
the hand is removed from the knob the apparatus must*

SILVER MARSHALL INTER- remain in a fixed position otherwise the circuit constants d BREMER TULLY NAMELESS KITY,
MEDIATE FREQUENCY TRANS- are changed and poor tuning results, The National Velvet ne
FORMERS. Vernier Dial has overcome every disadvantage common £ 185, 6a. each.

to the vernier type. This has been accomplished by the
development of an entirely new form of gearless trans-
mission. 1t is made entirely of bronze or brass nickel-
rlated and has alife far in excess of that of the set in which
it is used. lts motion is smoouth and regular throughout
its range. No back-lash exists—iuone can develop.

The knob is of black hakelite and of ample size to fit the
band. Thbe dial is also of black hakelita higkly polished
and with perfectly uniiarm graduations.

‘The mechanism is mounted rigidly on the panel and serves
as a third bearing for the apparatus it drives. The parts
runtrue and uniform and the graceful lines form a com-
bination that is exceptionally pleasing. 146 each,
\Write immediately for a copy of our 36-page catalogue

of high-class American Radio Apparatus, euciosing 6d.
in stamps to cover cost of postagc. B.T. LOW-LOSS TUNERS.

For the S.M. All Wave Heterodyne
Receivers.
41s. 94d. each.
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REMLER CAPACITY UNIT.

.000003 to .00035 oo 31/2 cach
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THE ROYAL L.F. TRANSFORMER. 24.26, MADDOX ST., REGENT ST, £2 2008  Ean IE® BIALS.
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.Y /?éU@/aZ‘/b)? /n Radio Reproduction

ol represents an outstanding triumph in the art of
The Loud-Speaker design, being totally different
In appearance, in constructionand in results.

Louder, clearer, more sensitive and realistic
in tone than any contemporary instrument, the
RADIOLUX AMPLION is a revelation in
every essential loud-speaker quality. Not
only is the spoken word and the song of the
vocalist true to life, but instrumental music is

~almost = indistinguishable from the- original
studio performance, '

The illustration above Az.icpicts Model RSIM Outwardly resembllng the EnghSh braCket
with mahogany cabinet and ovidised silver cloc’k-—"ln ltself a Standard' ‘to the world—
e the cabinets possess that beauty of form and
The RADIOLUX AMPLION is also avail- 'NELS possess that beauty or rorm a
able in a smaller size and in metal, oak and Supexlatlve flnlSh Wthh denote the masiter=

de-luxe finish at prices from £4 15s. od. piece. _
Demonstrations gladly given during business - Patentees & Manufacturers,
hours at 25, Savile ng, Londt:ln,tlgl.l; 7;), -ALFRED GRAHAM & CO., (B, A. GRAHAM),
High Street, Clapham, S.W .4, and at the newly T s )
opegned Scottish II;epot—IoI, St. Vincent Street, St. Andrew’s Works, Crofton Park,
: Glasgow. Londen, S.E.4,
FOR - THE . FIRST . TIME . IN . LOUYUD - SPEAKER

AND - ART - GO - HAND - IN - HAND
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HISTORY: - SCIENCE -
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November, 1925

(Fig. 1 and Fig..3) and clip 2 to
E.,, it will be seen that the set now
becomes direct-coupled and can
be used for any wavealength by the
use of the appropriate plug-in
coil.

So much for the design, and now
for the constrioction. " The com-
ronents you will require are as
follows :—

1 Cabinet and baseboard, 14 in. by
7in. (Camco.)

1 Insulating panel, 14 in. by 7 in.

- by 3/16 in. (Radion.)

2 0005 puF variable condensers,
square-law pattera. . (Collinson
Precision Screw Co., Ltd.)

1 Crystal detector. (C. A. Vander-
vell & Co., Ltd.)

1 Low-loss coil former, 7 in. by
3lin. (Peto-Scott Co:, Ltd.)

1 Coil plug for baseboard mount-
ing. (Burne-Joncs & Co:, Ltd.)

5 Terminals,

2 Brass angle brackets.
Jones & Co., Ltd.)

2 Spring clips. (S. H. Collett.)

Approx. } Ib. of No. 20 SW.G.
enamelled wire and a very small
quantity of No. 22 SW.G. d.c.c.

Soms square-section tinned-copper
wire. (Sparks’ Radio ‘Supplies.)

One set of Radio Press panel
transfers.

(Burne-

The construction of the receiver
itself is extremely simple, and the
first thing to do is to drill the
panel to the dimensions given in
Fig. 2. The two wvariable con-
densers are upon the centre line
of the panel, but the crystal
detector is mounted }in. above

MODERN WIRELESS

this line, the left-hand stud being
1in: to the left of the vertical
centre line when viewed from the
front ; in other words, }in. above
the horizontal line and }.in. to the

former. The two ends of the coil
are soldered to the two terminals,
At the centre and at two points
between it and the ends of the
winding three short lengths of

T
. |
»
- | . 14
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Fig.2.—The panel lay-out Is nsat and symmetrical.

left of the vertical one. This was
necessary in order to retain sym-
metry. )

The components are not mounted
upon the baseboard to any specified
dimensions, their position having
been determined by trial, and the
constructor would do
follow the lay.out as closely as
possible. ;

Having drilled the panel and
‘mounted the two variable con-
densers crystal detector and ter-
minals, commence winding the
low-loss coil. This is wound with
82 turns of No. 20 gauge enamelled
wire, and an ebonite ring is placed
in the middle to stiffen wup the

The Iay-odt of the components occupies the minimum of space.
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well to .

square wire are soldered to enable
the crystal tap to be used. One
of tbe end rings of the former is
drilled to take two small terminals,
to which the ends of the coil L, are
secured. This small coil may con-
sist, to commence with, of three
or four turns of No. 22 SW.G. d.c.c.
wire, the number of turns being
adjusted on test in actual recep-
tion. Next mount the former and
coil plug upon the baseboard, and
wire up, following out the con-
nections shown in Fig. 3. You
will notice that short lengths
of square wire are soldered at
three points marked A; ¥, and
clip 2.

To operate the set connect the
aerial to the terminal marked
‘“ Aerial,” _ and the earth to
‘ Earth,” joining A, and * Earth ”
together with a short piece of wire,
and connect the telephones to the
two terminals marked. Attach
clip 1 to A;, and clip 2 to E,, in-
serting a No. 35 or 40 coil in the
sacket L;,. Rotate the condenser
dial C, until you hear your local
station, if necessary adjusting the
crystal detector at intervals. Tune
in the station until signals are
loudest, and find the best spot on
the crystal.

Then attach clip 1 to one of the
tappings upon the low-loss coil and
clip 2 to the short length of wire
as shown in Fig. 3. Rotate the
condenser C, until signals are
heard, and then re-tune slightly on
C,.

Selectivity

You' are now in a position to
conduct some interesting experi-
ments in selectivity. Attach the
spring clip (clip 1) to the tapping
points along the inductance'L ;, and
note the effect. re-tuning after each
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F}g. 3.—The wiring diagram is easily followed and has been arranged to give maximum flexibility.

alteration. Try decreasing the
number of turns in the coil L.,
removing one turn at the time
until the best selectivity is obtained.
You will probably find that it is
possible to use one turn only with

good effect.
For Belfast, Aberdeen, and
stations above, say, 420 metres

a No. 50 coil should be tried
for L,, but for Newcastle, Bourne-
mouth and Cardiff a No. 35 or
40 will usually be adequate. To
receive Daventry attach clip 1
to A, and clip 2 to E, and insert a
No. 150 coil or its equivalent in the
socket L,. On the shorter wave-
lengths, it is interesting to note the
cffect of placing the condenser C,
in series, first removing the piece
of wire joining A; to ‘‘ Earth”
and then connecting the aerial to
A,. A coil one size larger than

that used with the parallel arrange-
ment will probably be necessary.
Test Report

The set was tested upon an
aerial 35 feet high and 1oo feet
in length, at a distance of 15
miles from 2LO. For the recep-
tion of this station a No. 40

(Lissen) or a Gambrell Br gave
The number of turns -

good results.
in the coil L2 varied from five
downwards, and finally two turns
were found adequate. Increasing
the number of turns to four flat-
tened the tuning very considerably
and for maximum selectivity closz
up to the local station one turn
or, at the most, two should be
ample. The effect of varying the
position of the coil L, was tried
and any variation from the position
shown in the wiring diagram re-
sulted in a loss in selectivity, thus
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proving that the position of mini-
mum coupling had been adopted
in the first instance.

The final position of clip 1 was
on the centre tap on the coil, but
in other casss better results may
be obtained with one of the other
tapping points. Using the direct
coupled arrangement, i.e., withclip 1
on A, and clip 2 on E, and using
a No. 150 coil or a Gambrell E,
in socket L., Daventry was obtained
at excellent strength. The low-
loss coil was tested for wavelength
range with a wavemeter reading
from 200-500 metres, the read-
ings on the closed circuit con-
denser C, being 45 degrees and
146 degrees raspectively for thesz
two wavelengths. It will, there-
fore, be seen that the coil described
covers the broadcast waveband
with a large margin.
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The Tuned Supersonic Transformer

makes any Supersonic circuit more efficient

sonic Receiver depends entirely on the efficiency of the
, components used in its construction. The reputation

Other enjoyed by MH products is fully maintained in the Super-
i sonic Units now introduced.

The @B Supersonic Intermediate Transformer gives
enormous amplification of the frequency accepted by the
Tilter, at the same time retaining all the original qualities of

e T HE success obtained from the construction of a Super-

@ Components

include the transmission.
The @B Supersonic Filter Transformer by a specially
15.F. TRANSFORMERS. designed winding in conjunction with the incorporated tuning
the “ SIDEBANDS,”

FILAMENT RHEOSTATS. . . . p Y
e g 5ol The @) Autodyne Unit, in conjunction with the @B
o Reactor, ‘will provide the offset or heterodyning frequency.

The final resulti—Perfecily Amazing and Amazingly Perfect.

|
} AUTODYNE UNITS. condenser gives remarkable selectivity, whilst still retaining
| FIXED CONDENSERS.

GRID LEAKS.
Supersonic (Intermediate or Filter) Transformer
COIL HOLDERS. with tuning condenser. Base Type (as illus-
trated) or Piug-in Type (fitted with standard
C3IL MOUNTS. pins). 21/- each,
@ Autod)ne Unit -complete with Reactor and one Barrel
1 t oo -
| TR s el nde only, in carton . 21 /- each
il CE Autodyne Units 10/- each
ﬂ}b Reactor complate in a handsome dustproof case with eight
l guide pins and three mtcrchangeable baxrels covering all wave-
T = lengths ... .. .. 15/ each
Wh.lesale Only :—
Works :— “
WEXHAM ROAD SLOUGH lr @H A [LLJ HASTINGS HOUSE,
940, 4 @ 2\ It I} NORI—OLK STREET,
Phene= SLOY Marwfacturers oF ereless .and Scientific Apparatus ST ND, W.C. 2.

Phanc Central 8272/3.
Head Office: WEXHAM ROAD, SLOUGH. Plone: SLOUGH 199,

TELEGRAPHIC ADDRESS: KADIETHER, ESTRAND, LONDON CABLE ADDRESS.: RADIETHER , LONDON

. Barclays Ad.
In replying to advertisers, use Order Form enclosed. 183
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FOUR MILLION

horse powerundercontrol

NIAGARA FALLS supply the energy
A ! for huge eleciric power stations—power
oy : : - - that is used to drive clectric trams in
cities 250 miles away.
i besy A button pressed, a lever moved, the turn
a . e i of a knob ; that is how things are done
1 to-day—the result of inventive genius
n - ’ and modern engineering skill.
ORMOND PRODUCTS are typical
-examples, and the outcome of 25 years’
British Manufacturing experience.

ORMOND G 0 , e P 5 &
LOW LOSS CONDENSERS T

(SQUARE LAW) : s e -
(PATENT APPLIED FOR) . — £ e 3
e R

A new departure in British Condenser design,
giving the following advantages :—
1. Practically negligible losses. 2. One-hole
ﬁ){lng—one # in. diam. hole is needed to fix
this condenser to panel. 3. Rigid construction
—cannot warp ; end plates of stout aluminium
pertectly flat. 4. Fixed vanes supported by
1 in. ebonite strips. 5. Smooth action, spindle
tension is maintained by a specially designed
friction washer. 6. Moving vanes and end
llzlattt;,s a.I; (:ixt learth potential. 7. One-piece
nob and dial—supplied loose. Secured b
4BA Set Screw. PP .
This condenser is fitted with optional solder-
ing Tags, or Terminals, and can be supplied
with or without Vernier as desired.

Supplied in the following sizes :

) Price, Price,
Size. with Vernier. without Vernier.
00025 8/~- 6/6
.0003 9/- 7/6
.0005 9/6 Y . |
-001 ... 10/8 9/

Complete with Knob and Dial.
We specialise in turning Brass and Steel Screws and
Machined Parts and Accessories of all descriptions.

Ask your dealer to show you the " Ormond Condensers
—the best dealers stock all ** Ormond ™ Products.

See the

i
Trade Terms and New 3926 Calalogue on request. 2 il Inspection
n a 1 H Label  on
199.205, Pentonville Road, King’s Cross, London, N.1. a : every
Telephone—Clerkenwell 9344, 5 and 6. g 2 ; Condenser,
Telegrams—"* Ormendengi, Kinczoss.” & Iﬁ w
" = <
oo ML a

Factory—Whiskin Street, Clerkenwell, E.C.1

25 YEARS' BRITISH MANUFACTURING EXPERIENCE.

184 In replying to advertisers, use Order Form enclosed.
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HE use of short
wavalengths has
now been common
practice for a con-
siderable time, hut
there are probably

= still - very many
e wireless enthusi-
asts who have

never had actual experience of
listening to transmissions on these
waves. I have often been
asked, ‘“What is there to hear
that is interesting ? ”’ and in this
article I hope to give some answer
to this question. The’possession of a
suitable receiver -for the purpose is
assumed ; and here it may be said
that there is a gréat deal to be
heard on the band of frequencies
between 2,000 and 7,500 k.c. (150
to 40 metres) -without - going any
higher up the scale. Undoubtedly
many enthusiasts will want to reach
15,000 k.. (20 metres) and even
higher frequencies, .but there are
plenty of transmissions to be picked
up on the lower frequencies men-
tioned, especially in the neighbour-
hood of 6,000 to 7,500 k.c. (50 to
40 metres). i

A Single-Valve Receiver

For reception at these frequencies
the writer uses a single-valve
receiver of quite simple design, the
actual set used having been de-
scribed in WIRELEss WEEKLY, Vol,
6, No. 23. A single stage of L.F.
amplification can always be added
to this externally if required.

Distance Distortion

On most nights there is usually
a certain number of stations to be
heard transmitting telephony. The
best known example, of course,
is KDKA, the station at East

Pittsburg, in Pennsylvania,

metres).

varies from time to time.

night GM.T.,

transmission,
is devoted to the
programme,’’

which
operates at about 5,000 k.c. (60
The frequency employed
This
station can be heard any night, with
the exception of Sundays,
the hours of 11.15 p.m. and mid-
and there is raraly
any difficulty in picking up the
The period quoted
‘“ dinner-hour
which usually con-

batween

MODERN WIRELESS
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There is an increasing amount of

| activity at frequencies above the
broadcast band.

some idea of what may be received

This article gives

in this region of the ether.

sists of musical items. The regular
evening programme does not ordin-
arily begin till 1.30 a.m. by our time.
The transmission may wvary con-
siderably in strength from night to
night, and sometimes fading is very
pronounced, together with a curious
form of distortion, commonly de-
scribed as ‘‘ distance - distortion.”
But the occasions are very rare
when the transmission is altogether
inaudible, and now that the winter

One-Valve Receiver. Oct. 6-7. 4,000 to 7,500 kc.
GT;JP%, Station heard. Signals heard, etc. - stre?gth.
2340 |German Unidentified German
Amateur . 4
2342 — Weak telephony =
US.A. .. ..| ABC de WIR 7
2343 (KDKA, ILiast thtsburg Music and speech, clear
though faint .. -
2350 [Czecho-Slovakian 3BWJ U CS 1K]J.. 6
Amateur
2355 (U:S.A. B S AGS de WIZ 00 i
2357 o Amateur CQ) foreign U 2CXI. 4
0000 . ] o 1BZP U (unidentified) 3
0002 o - oL CQ U 1KA o ac 6
.0003 , am " 5AT G U ALY .. 5
0005 o s 4FL U 3LR . 6
ooo7 |U.S.A. g ABC de WIR (harmomc) 4
0007 o Amateur CQ U 1SI. e 5
ooro |US.A. ABC de V\OO 8
October 7.
2030 |[2LO Harmonic—very strong . 9
2035 B N 00 Lower harmonic 0 8
2037 |French amateur .. 8BP de F8CA o 6
2039 {British - Test de G 5HX .. o 3
Italian . ,, NRL de I 1AU .. . 7
2043 [2LO —_ Harmonic .. . . 6
2045 |Norwegian amateur de LA4X .. .o o, 4
2047 |Italian amateur .. CQ de I 1CO 50 e 7
2050 |[2LO . .| Harmonic . 5
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months are approaching reception
conditions are almost noticeably
improving each night. Comfort-
able headphone strength of this
station’s programmes is easily ob-
tainable with a receiver consisting of
a detector and one stage of low fre-
quency amplification.

Telephony Transmissions

Another American telephony
transmission is that sent out by
WGY, the Schenectady station of
the General Electric Co. The pro-
grammes from this station, which
its2lf transmits at a frequency
within the ordinary broadcast band,
are relayed on - 3,000 k..
metres) . by 2XK," the -
Electric’ Co.’s short-wave ‘station.
Normally this transmission does not
begin’ till about 2.30 am. GM. I

good signal strength is” usua]ly
obtdinable. —
Telephony transmissions by

amateur transmitters are, of course,
somewhat irregular, but on most
nights a certain number of ‘stations
may bé - picked up, many Con-
tinental stations being frequently
heard at good strength

Knowledge of Morse Code
-To obtain the. greatest -interest

from Teception on the short waves,

it" is"really necessary to" have at
any rate an elementary knowledge
of the Morse code. Familiarity with
the code makes possible the identi-
fication of the many hundreds of
stations to be-heard- working any
night, and indeed at almost any
time in the twenty-four hours. It
is not by any means essential to sit
up till the small hours of the morn-
ing in order to pick up stations
at longdistances, though, of course,
the man who is out to set up new
records in reception or trans-
mission finds the early morning the
best time for his purpose.

Half an Hour’s-Reception

In order to give some idea of
what may be heard any night, two
tables are given here, which may
be taken to be a fair sample of the
possibilities of reception on short
waves. The transmissions recorded
in these tables were heard on the
evenings of October 6th and 7th,
dates which were szlected quite at
random, and the list shown repre-
sents about half an hour’s recep-
tion in each case. The dial of the
main tuning condenser was turned
on each occasion once only from
maximum to’ minintum during the
period of listening, and each station
heard was recorded as it was
picked up. The coils in use at the
time covered-a frequency range of
from about 3,500 k.c. to slightly

(xoo - °
General - -

above 7,500 k.c. (85 to 40 metres).
The group of U.S. amateurs
heard about midnight on October
6th were all working on the 6,0co
to 7,500 k.c. band; many others
were also heardat varymg strengths,
but the time available was too short
to record accurately more than a
few. It will be noticed that the
tables include stations spread over
a considerable area, six European
countries being represented, as well
as three of the American amateur
districts.

Good Signal Strength

The column headed “R ”’strength,
indicating the comparative strength
of signals on the “ R *’ scale (from
R1—‘ audible but unreadable>~—to
Rg—*“very strong indeed”), is
given mainly in order to show that
to hear most transmissions there is
no necessity to possess extreme
acuteness of hearing. It is also
worthy of note that there is usually
a considerable amount to be heard
on the short waves even without
sitting np very late.

Those who wish to calibrate their
short-wave receivers or wavemeters
will find that many stations send
their wavelength immediately after
their call sign, when ‘‘signing off ”
at the end of a message. As a
general check on the wavelengths on
which reception is being carried out
this information is extremely useful.
Accurate calibration checks may
also be obtained from the signals
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sent out by certain commercial and
experimental stations, notably by
NKF, the United States Naval Ex-
perimental station, at Bellevue,
Anacostia, D.C. Details of certain
test transmissions carried out by
NKF are to be found in Wireless
Weekly, Vol. 6, No. 23.

Atmospheric Disturbances

During broadcasting hours lis-
teners in the vicinity of a broad-
casting station will usually find that
they can receive the programme at
quite good strength on one of the
harmonics at these high frequencies.
The writer has even found this of
some service in special circum-
stances. Onc of the peculiarities of .
short-wave reception is that some-
times - when atmospheric disturb-
ances are sufficiently pronounced
to interfere with pleasant reception
.at the broadcast frequencies, thisin-
terference ismuch less marked, even
hardly - noticeable, at the higher
frequencies. When this is the case it
may be found. worth while to
sacrifice a certain amount of signal
strength and receive the programme
on a harmonic without the annoy-
ing crackles caused. by atmos-
pherics. It must not be supposed
_that this remedy is infallible, but on
sevéral occasions the writer has used
the method with success; when
thunderstorms are in the vic1n1ty of
the receiver, it is, of course, very
unlikely' that the experiment will
prove to be worth while.

H.T. Supply on Aeroplanes

The necessary high-tension voltage for aircraft
wireless equipment ‘is usually obtained from a
«mall generator similar to the one shown above.
In this particular case the angle ot the small
propeller can be varied relatively to the slip stream
of the aeroplane propeller, so varying the speed
of the generator and thus the voltage produced.
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It's easy with a Fulstop Super Condenser—you can pick

out stations which hitherto you had never been able to get. SUPER FULSTOP

The Fulstop guarantees to abolish all hand capacity effects

and the consequent increased audibility is very marked. Variable Condenser
The Fulstop patent clockwork multigear gives the use of

two ratios of movement: a 2 to 1 and 125 to 1, and enables PRICES :

the most minute adjustment to be made with ease. The .0C025 i, .. 25/6
Fulstép is a no-loss condenser, perfectly square law and has :0005 N > .. 28/6
brass vanes. .001 do 00 .. 30/6
Send for full descriptive leaflet. All models are guaranteed Ao g Tiec e R

for 12 months.

Stanparp  Futsrop. Pian  Fulstoe.
(Geared 2 to 1) {No gear.)
8V Guaranteed to abolish  Guavanteed ta abolish
4 hand capacity. hand capacity.

.0002 .. 9/6 .0002 .. 8/3
0003 .. 16/3  .0003 e 8/9
.0005 .. - 11/3 0005 1. 9/6
.00} .. 13/86  .0J1 .. 11/8

® VARIABLE EARRR,
CONDENSER e

J. H. NAYLOR LTD - WIGAN

In replying to advertisers, use Order Forin enclosed.
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THE final choice of the type of
circuit to be wused by the

constructor of a wireless re-
ceiver must be determined by
his individpal requirements. If,
- for instance, the loudest signals
possible with two wvalves are de-
sired from the local station, then
the circuit used must include as
much low-frequency amplification
. as possible ; whereas, when distant
reception is ‘aimed - at, high-fre-
quency amplification is indicated.

Increased Range

A high-frequency amplifying
valve preceding the detector,
when correctly operated, allows
considerable ranges to be covered
without recourse to that edgelike
reaction adjustment, and conse-
quently without so much distor-
tion. In the receiver to be des-
cribed, the first valve is arranged
as an H.F amplifier, and thesscond
as a detector.

The neutralised capacity method
of stabilizing the H.F. valve is
incorporated, but here the arrange-
ment is perhaps slightly different
to that to which we have become
accustomed.

Neutralising Coils

Instead of the now commonly
used H.F. transformer type of
neutrodyne unit, two plug-in coils
are used, and to allow a certain
degree of flexibility they are
mounted in a variable two-coil
holder.

A variable grid-leak is also in-
corporated, and in some cases this
will be found wuseful on distant
receptions.

Short Wiring

A perusal of the photograph of
the back of the panel will show
that all the wiring has been kept
as short as p0551ble consistent with
efficient spacing; and the anode

g, ——

e
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and neutrodyne coils (L, and L)
are mounted at an angle of go
degrees to the aerial and reaction
coils (L, and L,) i1 order that a
minimum of coupling shall exist
between them.

It will also be seen that the
internal connections from ths
terminals to the aerial tuning
condenser (C,) and coil (L,) differ
slightly from those usually made.
It is possible with this modified
arrangement to place C, either in
seriesor parallel with L,, and furthar
to use the aperiodic aerial arrange-
ment, when desired, without having
to connect the aerial lead directly
on to the coil in the cabinet.

The correct methods of connect-
ing up aerial and earth for the

——--_' = .- e »_J.-'J

Radio Press journals, those malkes
actually used are indicated. Other

good quality makes, however, will
serve equally as well ;
Panel 16in. by 8 in. (Radion).

Cabinet (All Concert de ' Luxe,
with opening in back for ter-
minal strip) (Camco).

One variable condenser, square law
typs, 0005 pF (R.L).

One variable condenser, square law
typz, «0coz5 uF (R.L.).

Two fixed condensers .0003 uF
(Watmel).

One variable grid leak (Watmel).

-One back of panel coil holder

(Quality) .(Goswell
Co., Ltd)).
One 2-coil holder (Magnum) (Burne
* Jones & Co., Ltd.).

Engineering

L.
>
AERIAL &
‘é‘ . ® +1
3 _L Cs o003 uf
E‘.(. L, Ct'OOOZSﬂF TEL,
= 3
Cl ) é CA_ +2
A, woosaF | Z, Y ~0003uF HT
el ] )
H <
; 3 5705M0< R,
L i
H <
.
! iC
by +
g -9 Lk
® 9-

three possible arrangements will
be made perfectly clear from the
diagrams given in Fig. 2.

Components Required

A complete list of the components
used to build -this receiver will be
seen below, and as is usnal ‘in
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Fig. 1.—The circuit employed is simple and straightforward.

Two _Clearer Tone valve holders
(Benjamin Electric, Ltd.).

One Neutrodyne condenser (L.
McMichael, Ltd.).

One Terminal panel No. 1-Magnum
(Burne-Jones & Co., Ltd.).

One Telephone jack (General Radio
Company, Ltd.).
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One Telephone plug (General Radio
Company, Ltd.).

Two Filament rheostats (General
Radio Company, Ltd.).

One spring clip.

Three Lacquered brass terminals.

Flexible wire and .square. ssction
tinned copper-wire.

‘Screws, etc.

One Packet of Radio Press panel
transfers.

Panel Layout

A diagram of the panel, with all
the measurements necessary for
marking out and drilling it, is
given in Fig. 3. It will be seen
that this is a perfectly straight-
forward and simple operation.

\Kgcmm_

\ AERIAL
®

TOGRID V, {\ - c

a8

- —

: LRV, !’-v

EARTH

SERIES

PARALLEL

Modification to Coil Holder

The valve holders and variable
coil holder may now be fixed in
their correct positions. With
regard to- the latter, it should be
noted that the type used will not
normally fit into the cabinet behind
the other components on the panel,
and so the control arm has been
bent to a more upright position,
thus overcoming the difficulty.

In the position in which this
coil-holder is fixed, the variable con-
denser (C2) limits the possible varia-
tion of coupling between coils
plugged in the holder to about
20 degrees. This variation is how-
ever, quite sufficient for the purpose
of the receiver.

AERIAL
roerny, A & TOGRIDY,
L
7O LT- [ E'ﬁm” ' TOL.T-
APERIODIC

Fig. 2.—The aerial may be connected in a variety of
ways, as shown above.

The usual przcautions regarding
the panel surface, if it is nct of a
guaranteed biand, must of course be
taken.

Having completed the drilling,
fix the components to the panel,
and screw this to the baseboard.

Having fixed the various com-
ponents on to the baseboard, sciew
the terminal strip to the back edge,
in the position shown in the photo-

graphs. z
Wiring Up
Wiring up must now be proceeded
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with, and, so far as possible, the
actual paths taken by the wiring
as shown in the photographs
should be carefully followed.

Be very sure to connect up the
aerial, anode, and neutrodyne coils
exactly as shown in the wiring
diagram, otherwise it may be found
impossible to neutralise V,; in
order to prevent oscillation.

The flexible reaction leads must,
of course be joined up, and the
correct way round for these will
only be discovered by.actual test
Jater on. Care should also be taken
to connect the positive phone
terminal to H.T. 4.

Neutralizing the H.F. Valve

Before testing out the receiver
the H.F. valve V, must be neutra-
lised. :

Connect up both the H.T. and
L1..T. batteries, short the reaction
coil socket, and plug in the phones.
The H.T. and L.T. for each valve
must be adjusted according to the
makers’ instructions, Do not apply
too high a potential to the anodes,
especially that of V,, otherwise
neutralising will be a difficult
matter.

Aerial and earth leads must not
yet be connectedy but the two
lower terminals A; and Earth
should be joined together with a
piece of wire, and the necessary
coils must of course be plugged in.
The following sizes will generally
be found correct :

Aerial — 75X, Anode -75, Neu-
trodyne — 60. For 5 XX the coils
are 250 X, 250 and 200 respectively.
1he neutrodyne coil is on the
left-hand side, and the tuned anode
coil on the right-hand side, looking
from the front of the set.

Now light up the valves to their
correct brilliancy, set the con-
denser C, to a fairly low value,
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All wiring on the recziver is kept as short as possible.

Note that the handle of the

neutrodyne two-coil holder is bent at right angles.

say 20 degrees, and let L, and L,
be tightly coupled.

Testing for Oscillation

Now on swinging the condenser
C, throughout its entire range, it
will be found that oscillation occurs
over a certain number of  scale

degrees, a definite click in the
phones indicating both the com-
mencing and finishing of the oscilla-
tory state. Touching the ‘grid con-
nection of V,; with a wet finger will
always confirm whether the set is
oscillating or not. If ‘it is, a loud
plonk will be heard both on making

and breaking the -finger contact,
otherwise only a click will be heard
on making contact.

The number of scale degrees
over which oscillation occurs will
be found to diminish as the neutro-
dyne condenser C, is adjusted
towards maximum, until a point

[ o™ |
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Fig. 83.—The layout of the front of the pane! may bs seen ‘from this diagram. Ask
for Blue “Print-No. 13#a,-price 1/6 post free.

190



November, 1925

ANTI.CAPACITY TUNING

Here is a list to choose

rep'ace the flash-light bulb in the plug.
valves. Price 2 /-, postage 2d. extra.

HUNT'’S Experimenters’ De Luxe Patent Grid-Leaks.

Keen research workers demand Hunt's variable Grid-Leaks.- They are invaluable for pure
reproduction and delicate long-distance tuning. Under Panel, Single Hole fixing model,
Standard Model, %——5 meghoms,
other calibrations to order. 5/- each, postage 3d. extra. Anticapacity handle, 5} in.

Fig. No. 1104“ NEWLEAK,” 5 /-each, as illustratcd.
long, Fig. No. 1110, ©d. each.

HUNT’S *“Three Dee” Spade Terminals.

Here is the finishing touch to every well constructed set. No lead can last so long
or so neatly as it does whzn fitted with a “‘spade ™ terminal. (Pro. Pat) Adjusted
in a second, no trouble, psrmanent. Red or black bedy, nickel-plated: spzdes.
Price 3d. each, postage extra.

HUNT’S “ Clutch” Tape Does Not Perish!
Fig. 455. H.AH.“ Clutch " Brand of !nsulating Tap: is invaluable for all electrical

work. Keeps for one yezar in stock undsr good conditions and does not soil the hands.
Supplicd in an airtight tin box. Price €d. and €d. per tin, postage extra.

HUNT’S * Easitune ™ Kills Hand Capacity.

Fig. 910. Hunt's * Easitune " (Pro. Pat.) Anti-capacity Vernier Tuning Handle
fine tunes any condenser without dismantling the set in any way. One touch at ths
spring catch and the handle grips tigh:ly any condenser knob. The handle is per-
fectly insulated and the tuner's hand is 5} ins. away from the condenser knob.
Price 2/-, postage 3d. extra.

HUNT'S High-Grade Instruments.

We stock nearly 50 different typ>s of high-grade measuring instruments for all pur-

poses—totalling in all nearly 200 calibrations. Any spzcial reading or calibration

can be supplied to exact requirements on request. Below are a few of the
most popular typss. :

Fig. 152—Doublc reading voltmeter, 0~7v., 0-100 v. .. each 12/6
Fig. 150—Pocket type voltmeter, 0-7 v, 0~15 v. or 0-25v. each  7/6
Fig. 151—Pocket type ampmeter, 0-2}a. or 0-25 a. each 7/6

Fig. 133—Pocket type volt and ampmeter, all readings, each 10 /5
Fig. 160—Panel type voltmeter, 0-7 v., 0~15v. or
0-25v. od .. e L5 ..each 9/-
Fig. 161—Panel type ampmeter, 0-2ia.,
0-15a. or 0-25a, bo .. each 9/-

Hunt's wireless accessories may
te obtaincd from all dealers.

Write for Catalogue to :

A. H. HUNTLT

Fig. 910,
¢« EASITUNE »

HANDLE.
2/-

PREPARE FOR wéaks CHRISTMAS ! &=,

Wireless Accessories will prove
the most popular gifts of all.
from.

HUNT'S Patent “Saveit” Fuse Saves Your Valves !

Two shillings spent on a Hunt's Patent Safety Fuse Wander Plug saves you the price of several
valves. Accidents will happen and one that might mean a burnt-out valve costs only 6d.to
May bz used with eithsr bright or dull emitter

g

@
r—h-..____)

S

HE

PAT, 213380

Fig. 82%
¢ SAVEIT "
FUSE.

2/-

Fig. 1104.
« NEWLEAK.”

5/

Fig. 1200.
SPADE
TERMINALS,

3d. each.

~ Fie. -4:55.
i ‘¢ CLUTCH ’

H. A. H. Works, Dept. No. 5, Tunstall Road,
¢y CROYDON - - . .

SURREY,

In replying to advertisers, use Order Form enclosed. TQI
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When  complete
Séts of parts and
anel  ure pur-
chased 10gether a

arconi royalty
of 12{6 per valve
must be remitted.

Some typical Pilat

Sets and Prices:

One Valve Reflex.

Complete Set of Compo-

nents, including panel,

drilled and engravef, 60/-.
Cabinet 4/6.

The All-Stations 2-Valve
-Set.
Complete Set of Compo-
nents, including panel,
drilied and engraved, 47/6.
Cabinet 21/-.

The All-Concert-de-luxe
(Type B
Complete Set of Parts, in-
cluding panel, drilled and
engraved, £5 8s. 9d.
Cabinet 17/-.

Four Valve Family Set.
(As illustrate )
Complete Set of Parts, in-
cluding panel, driiled and
engraved, £6 8s. 3d.
Cabinet 17/-.

PETO-SCOTT Co. Lid.
Head Office, Mail Order and

Retail Showroom :

77 City Rd., London,

Branches:

62 High Holborn. London, W.C, 1.

Walthamstow : 230 ¥ ood Street.

Plymouth : 4 Bank of Fngland Place.”

Liverpool : 4 Manchester Street.

November, 1925

< NWGWMGWGGG‘@G?

George Wickes simply wouldn’t
believe 1 built it myself——

I WAS always such a duffer at making
things. Even when a boy I was the
desEair of old Croggins—the master who

took the woodworking classes.

No wonder George Wickes was sur-
prised when he saw my 4-Valve Set the
other evening. “But you did not build
this yourself 2” he gasped. “Yes,”
was my reply, “every bit of’it except
the cabinet.” “ Well, I am surprised,”
he said, “ and to think thatas a kid you
were so utterly hopeless with tools and
always bottom of the Science Class.
Tell me where you picked up all this
expert wireless knowledge.” “Oh, it’s
quite easy,” and then I told him all
about the Pilot System.

I told him how we had practically
decided to buy a 2-Valve Set until one
day a fellow at the office related his
experiences with a Pilot Set he had
made himself with absolutely no skill
or electrical knowledge.: Fired by a
spirit of emulation I sent for the par-
ticulars® of these Pilot Sets and found
that I could get all the parts for a fine
looking 4-Valve Set for less than the
money I should be called upon to pay
for the ready-built 2-Valve Set. The
only question was “ Could I build the
Set?” Well, the long and the short of
it was that I decided to make the
plunge and I sent for the parts.

They duly arrived, neatly packed, and
I made a start. It was an easy job
fiting them together—even a duffer
like myself could not very well insert
the components in the wrong holes in
the panel —the diagrams were so clear.
The soldering was a bit of a problem
and I must have got through at least
half a stick of solder and made quite a
few bad joints before I discovered that
a red-hot iron won’t work! Howeve=r,
all good things have to come to an end
some time and eventually the soldering
part of the job was finished.

I unscrewed the panel from the cabinet
and proudly showed George the resulis
of my handiwork.

“*And now let me hear it,” he sng-
gested. After a round of the B.B.C.
Stations, with one or two Continental
ones thrown in for extra measure, poor
old George could only express his
bewilderment. “It is far better,” he
said, “ than the three-valve Set I paid
£30 for three months ago. I can only
get London and Bournemouth, and you
can get practically every Station you
want on yours.” So George is a red-
hot prospect for a Pilot Set, and I'm
going round in a week or two’s time to
see what progress he is making with
his new five-valver.

* The Pilot Chart of 32 pages, fully illustrated, will
be sent (post free 3d.) on application to Head Office.
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'The wiring ma)“ readily be followed from this diagram. Readers preferring a blueprint,
F owever, may obtain one (No. 134b), price 1/6 post free.

will be reached where oscillation
ceases altogether. Make sure, by
turning both C, and C, to various
positions, that complete stability has
been obtained. For other wave-
lengths, the same - procedure must
be followed after suitable coils
have been plugged in. Having
arrived at this stage, testing out
may be proceeded with. Join
the aerial lead to- A, and earth
lead to the terminal so marked.
Leavethe wire joining A, and Earth
in position, and if an X coil is used
in the aerial socket, as is advised,
clip on the aerial flex lead to one of
the side tappings. Now, should the
local. station be broadcasting, it
will certainly be.heard, and from
its reception, the constructor can
pbtain a slight idea of the tuningof
the set. - This- should be doné
beforeattempting distantreception.
- e . -t pall Sut L ¢

eafersll ¢ o o
AL )

The Distant Stations

A small reaction coil may be
plugged in, in place of the shorting
plug if desired, and, if the con-
nections are the correct way round,
will be found to increase signal
strength as its coupling with L is
tightened.

Although very good results are
obtainable with this set, it is not
advised that a beginner constructs
it, but those who have had some
experience with neutrodyne circuits
will find it of great interest. The
size of the neutrodyne coil was not
found to be extremely critical,
one size smaller than the anode

" coil usually being suitable.

; Test Repor#
The- receive? 'was tested on a

moderately small aerial, about
R U - R e o~

X X

_also_Eiffel Tower,

34 miles west of 2O, and signals
from that station were, of course,
very loud indeed in the telephones.

Bournemouth and Birmingham
were héard at good strength, the
former with a -slight background
from London, although not suffi-
ciently strong to spoil the reception,

Severalamateur transmitters were
heard at a strength sufficient to
work a loud speaker.

Of Continental stations the fol-
lowing were received with compara-
tive ease .—

Radio Toulouse, Madrid, Mun-
ster, Hamburg, and two or three
other French and German stations
which were not identified,

On the longer. waves, Daventry
came in only slightly weaker than
2L.0, .and . Radio' Paris was heard
at fair telephone “strength, as was

it
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Reaction Control Circuits

by J.H. REYNER, B.Sc. (Hons.), A.C.G.1, D.I.C., Staff Editor,
That fine control of reaction which makes all the difference is partly a mattzr of th:

circuit employed, but also very largzlv one of adiustment.

This article gives some

useful advice on the subject.

LMOST every simple valve circuit
employs reaction in some form or
another in order to increase the
amplification obtainable from the
valve in use, and so to increase
the reception from the long-dis-
tance stations.

It is proposed in this article to discuss a variety
of different methods of producing reaction and to
indicate how the best results may be obtained.
Before actually discussing the circuits themselves,
however, a brief consideration of the principle
which underlies successful reaction adjustment
will be of considerable advantage.

Consider any tuned circuit connected across the
grid and filament of a valve. The voltages
developed across this circuit will cause amplified
currents to flow in the anode circuit of the valve,
and in a reaction circuit these currents are arranged
in some manner to produce voltages in the grid
circuit in such a direction as to increase the
voltages already existing. As the amount of
this energy fed back is increased so the voltage
on the grid circuit gradually increases until a
point is reached at which the set commences to
oscillate.

Smooth Control Essential

Now when the oscillating condition of affairs
commences there is a change in the character of
the events. Under normal conditions the currents
in the grid circuit of the valve are limited by the
resistance losses in the circuit. As the reaction is

A

‘!Il'

i

- ANODE
CURRENT

. GRID VOLTS

Fig. 1.—In this case the larger the oscillation
tne greater is the tendency to oscillate.
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increased so a certain proportion of this energy
loss is made up, but there still remains a
damping effect which limits the current. When
the oscillation point is reached, however, the

A
2
V4

ANODE
CURRENT

7/
‘4

Ny

A
= GRID VOLTS
s

Fig. 2.— By altering the working position on
the characteristic the oscillation tends to
limit itseif.

energy fed back by the valve is equal to the
energy loss ; if there is no resultant loss of energy,
then the effective resistance of the circuit must
be zero, and there is nothing to prevent the
current from - increasing indefinitely. = Under
certain  conditions it may actually increase
until a point is reached where the valve com-
mences to saturate. That is to-say the set will
suddenly commence to. oscillate very violently,
giving a sharp “ plonk,”’ which is very undesirable.

Backlash in Reaction Circuits

Another effect which is very often noted in a
poorly designed or badly adjusted circuit is that
of backlash. If the reaction is gradually increased
until the set commences to oscillate, then the
reaction setting -must be reduced an appreciable
amount before the set ceases to oscillate. This
means to say, of course, that if the reaction has
been gradually coaxed up to the oscillation point,
then if the set suddenly oscillates, it is impossible
to come just off the oscillation point, for when the
set does stop oscillating, it is no longer near the
critical reaction point.

These several effects can be explained by
referring the characteristic curve of the valve,
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Consider Fig. 1. Assume that the valve is working
at the point A. For small variations of vcltage
the anode current will vary between B and C of

A

)
L.
A
L, —7".- C ¥
HT.

Fig. 3.—A simple magnetic reaction
circuit.

the particu’ar characteristic shown. At this
pcint the effective slope of the characteristic is as
indicated by the full line.

Assume now, however, that the circuit com-
“mences to oscillate. The current in the oscillating
circuit, and thus the voltage on the grid, will
increase and the valve will now, perbaps, be
oscillating between the points D and E. It will
be seen that the effective slope of the characteristic
between these two points, as shown by the dotted
line, is steeper than it was in the previous case.
Consequently the amount of reaction which is
required to maintain oscillation will be less, since
the critical value of the feed-back required depends
upon the amplification factor of the valve.

Tendency to Oscillate greater when Set
is Oscillating

Thus, if the reaction coupling is reduced the
valve will continue to oscillate below the point at
which it commenced ‘to oscillate. When it
ultimately stops oscillating the current in the
circuit will drop again, and the grid voltage will
fluctuate between Band C. As we have seen, the
effcctive slope of the characteristic over this range
is less and therefore -more reaction .will be

Coppr
Al

HT

Fig. 4.—The Reinartz gtircuit, a magnetic-
ally coupled circuit the reaction effect of
which is controlled by C,.
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required, There is thus a backlash effect such
as we have just described, the reaction adjust-
ment at the point where the valve stops oscillat-
ing being appreciably less than that required to
make it oscillate again.

Consider, however, the arrangement shown in
Fig. 2. If the valve is working a little farther
up the characteristic, then for small variations
of voltage the slope will be as shown by the full
line. If the voltage variations are increased so
that the valve is working between the points D
a'd E on the characteristic, then the effective
slope will be as shown by the dotted line.

A Limiting Effect

It will be seen that in this case the slope of the
dotted line is less than the slope of the full line.
This means to say that once the valve starts
oscillating the strength of the current will tend to
Increase. As soon as it does so, however, the
effective amplification factor of the valve will begin
to decrease, so that the current will very shortly
be limited. The sudden rapid increase of current,

, L,
L,

Fig. 5.—Variation of the bypass condenser
C, controls the reaction in this clrcuit.

therefore, which causes the undesirable “ plonking”
will be obviated if the valve is working in a manner
such as this, and the set will gradually slide into
oscillation. Backlash will also be avoided by this
means, because at the point where the set finally
stops oscillating, as the reaction adjustment is
slacked off, it is quite ready to commence
oscillating again, and if the reaction adjust-
ment 1is increased the smailest amount, the set
will once again commence to oscillate,

Adjustment of Working Point

It will thus be seen that the working point of
the characteristic has a considerable effect upon
the smoothness of the reaction obtained. If the
working point is properly adjusted the reaction
control will cause the set to slide smoothly into
oscillation without any “ plonking™ or any
backlash. The adjustment of the working point
of the characteristic can be carried out by means
of a potentiometer control, which is the most
satisfactory method. It may also be adjusted
to a large extent by variations in the filament
current and H.T. voltage of the valve.
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The Choice of

\VERE one doubtful as to the merits of the Igranic Low-Loss Square
ng Variable Condenser one has but to note the type of circuits tor which
t'hlS Instrument is specified by well-known experts on receiver con-

struction to be assured-that here at last is available a laboratory instrument, and

at a reasonable price.

November, 1925
VALVE REINARTZ CIRCUIT.

*Pul. Mo.

foo

LOSS
VARIABLE CONDENSLR.
SQUARE LAW.

IGRANIC - LOW

220312,

Experts

In the September issue of MopERN WIRELESS three Jgranic Low-Loss Variable Condensers were

specified for

volume, purity, and very sharp tuning.

The Harmony Four,” an instrument for which the author claims surprising
In the same issue appear also particulars of ' The

America Three,” by yet another attthor, in which lganic Low-Loss Variable Condensers are also

given pride of place.
American stations.

This circuit, as its name implies, being designed for the reception of

r r .
In W m::iu:ss CoNSTRUCTOR of the same month Igranic Low-Loss Variible Condensers arere-
commended by yetanotherauthorfora Low-Loss Reinar z Ci -sui*, a selecti ve singl >-valve receiver.

These three examples serve to show the favour in which this hi
is held when longer range and greater selectivity are required.

zhly efficient Igranic Radio Device

Build Igranic Low-Loss Square Law Variable Condensers into your next receiver—jycur dealer

stocks them.

Capacities.
.00015 mifd.
.0003 ,,

MADE IN FOUR SIZES.

Price. Capacities;
19,6 .0005 mfd.
21/- 001

Pri-e.
e .. 24/-
5 .. 27/6

These are the reasons for the super.cfficiency of the Igranic Condenser :—

2. LOW LOSSES.—Special method of mount-
ing fixed plates reduces dielectric losses to an absolute

min

imum.
2. LOW EFFECTIVE RESISTANCE connected
to moving plates by means of flexible spiral conductor
ensures positive electrical contact and noiseless
operation.
3. EARTHED ROTOR—Moving plates elec-
trically connected to frame of condenser-—provides

IGRANIC RADIO DEVICES

include :-——Honeycomb Duolateral Coils,
Variable Condensers, Fixed Condensers,
Filament Rheostats, Intervalve Trans-
formers, Variable Grid-Leaks, Vari.
ometers, Vario-couplers, Coil Holders,
Potentiometers, Combined Instruments,
Vernier Tuning Devices, Switches,
Valve Holders, etc., etc. Also the Ieranic
Supersonic Hetero lyne Receiver Outfit.

All carry the IGRANIC guarantee.

149, Queen Victoria Street, London.

adequate shield and eliminates stray capacity effects.
4. SMOQTH ACTION ensum(?7 by special ball
bearings. l‘amhtates“?recise tuning adjustment.
5..SQUARE LA OR STRAIGHT LINE.
Specyally shaped plates give straight-line . tuning
relations between dial settings and wavelengths.
ROBUST  CONSTRUCTION.—Fixed — and

moving plates of hea auge brass sheet. Per-
fectly rigid and will no‘:ngrp.g

Write for List Z801.
[GRANIC

SEDEECTRIC 54!

) v

7. METAL FRAME.—Adequate shielding and
strength are provided by a frame of specially pre-
pared hardened aluminium alloy. . [

8. INSTRUMENT FINISH.—Highest quality
ccientific  instrument - finish  handsome - combined
tapered knob znd 4-inch * Bakelite ” bevelled dial.

a.—EASY TO MOUNT AND CONNECT. Drilling
templates provided with each condenser. Soldering
tags to facilitate making connections.

STOP PRESS!

For the ¢ Coastal Three"
deserib»d  in the  October
issje of Modern Wirelsss

Igranic Square Law Con-
densers were again specified.

S )
IMITE Works: Elstow Ropad, Bedford.

akidadidadadadadadodsbakadiiaiadidadi
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If the circuit includes a condenser and leak in
the grid circuit, an adjustment of the value of
the grid leak will also have a beneficial effect.

Some circuits are better than others in respect
of the smoothness of operation, buf in many
zases it will bé found that a circuit will give
disappointing results because of the wrong adjust-
ment of the working point oni the charactenstic.
With these few remarks, which are just intended
to throw some light upon a point which is not
always appreciated, we will pass on to the con-
sideration of some actual reaction control circuits.

Magnetic Reaction

Fig. 3 shows the ordinary simple electro-mag-
netic reaciion circuit. (Inthe majority of the fizures
which folk w, the aerial and earth connections and
the several batteries have been oritted; because
they are not relevant to the matter urder dis-
cussion.) Inthis simple case smooth reaction can
be obtained if considerable care is taken, but’thé
circuit suffers from the disadvantage that the
movement of the two coils L, and L, relative to

Fig. 6.—A true capacity reaction circuit,

feed back being obtained through the

valve capacity C,,. The Condenser C, may
usually be omitted.

each other causes a variation of the tune of the
grid circuit, which is undesirable.

A circuit which has come into considerable
prominence is that employing a capacity control
over the feed-back. The circuit is shown in
Fig. 4 and is usually known as the Reinartz
circuit. This circuit is not a capacity reaction
circuit, but the high-frequency current in the
anode circuit passes through the condenser G,
and through the inductance L, back to the
filament. The choke coil L; prevents the high-
frequency currents from passing round through
the high-tension battery. The condenser C, acts
as an impedance to the high-frequency current
in the reaction circuit, and the smaller this con-
denser is made, the higher is the impedance, and
consequently the smaller the current. Thus,
increasing the value of C, increases the current
which is allowed to flow through the reaction coil
I, and so increases the feed-back. This circuit
is capable of giving very smooth reaction control,
quite free from “ plonking "’ and backlash, if the
correct values of high-tension and filament currents

MODERN WIRELESS

are obtained. Tt has the advantage that the
reaction control near the oscillation point is very
fine.

Anether Form of Capacity Control

The circuit shown in Fig. 5 is another form of
electro-magnetic reaction controlled by means of a

Fig. 7.—In this circuit the magnetic re-
action .between L; and L, opposes the
capacity reaction,

condenser. In this case there is a fixed coupling
between the grid coil L, and the reaction coil L,

. and a choke coil L; has been inserted in series with

the lead from the high-tension battery. This
choke coil, of course, tends to prevent the high
frequency currents from flowing through the
anode circuit, and is, therefore, shunted by a smal
condenser C.. This condenser acts as a by-pass fo1
the high-frequency current, and the larger the
value of this condenser the easier will be the patt:
for the high-frequency current, and consequently
the greater the reaction effect. This circuit,
however, only exercises a control over a com-
paratively small range, and it is, therefore,
advisable to make L, variable in order that the
best adjusunent may readily be obtained.

Capacity Reaction

Fig. 6is a proper capacity reaction circuit. Here
there is 4 variometer L, in the grid circuit tuned
with a condenser, and there is also a tuned circuit
L.G, in the anode circuit. The voltages developed
across the coil L. produce voltages across the
capacity between anode and grid shown' in the
Fig. dotted as Cm. Under certain conditions this
voltage is sufficient in value and in the right direc-
tion to produce oscillation, and it is found that
with any valve having a fairly high capacity

‘Fig. 8.—The Ultraudion circuit.
Is controlled by varying the grid leak R,

Reaction

197 .



MODERN WIRELESS

between the electrodes, oscillation will be set up
when the twe circuits are approximately in tune.
The oscillation in this case is controlled. by de-
tuning one or other of the circuits, and by this
means a comparatively critical control of reaction
may be obtained. Quite satisfactory reaction
control may !e obtained even if C, 1s omitted,
particularly “if L, has a high self capacity.
Fixed colls and variable condensers may be
used if desired.

- Ca,

|
B~
o

HT.

Fig. 9.—Another direct-coupled reaction
circuit, Reaction in ﬂéls case is controlled
A by

The circuit shown in Fig. 7 is another form of
capacity reaction circuit. In this case, due to the
presence of the coil L, in the anode circuit, there
will be a certain reaction effect through the inter-
electrode capacity of the valve as in the previous
case. The coil L,, however, is coupled to the coil
L. in the grid circuit in such a direction as to
oppose oscillation, and by this means the electro-
static feed-back may be neutralized by an equal
and opposite electro-magnetic reaction, so keep-
ing the circuit just off the ‘oscillation point.

Direct Coupled Circuits

A third class of circuit is that in which the
anode and grid circuits are tapped across different
portions of the same oscillating circuit. One of
the most satisfactory of these is the Ultraudion
circuit. This circuit is shown in Fig. 8, and will
readily oscillate under normal conditions. It will
be seen that the anode is connected to one end of the
oscillating circuit and the grid to the other end

Fig. 10.—In this casa reaction Is con-
trolled by varying the bypass condenserC,.-
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through a condenser, and there is also a grid leak
R between the grid and the filament. Reaction is
controlled in this case by varying the value of this
grid leak resistance, which introduces damping
across the grid circuit and so ultimately stops the
oscillation. Provided a reliable form of grid leak
is available, this circuit will give very satisfactory
results.

The circuit: shown in Fig. g-is a form of the
well-known Hartley circuit. In this case the
filament is fapped to a point about the centre of
the oscillating circuit, and the grid and the anode
to the extreme ends of the oscillating coil. The
reaction.is controlled by the variable condenser C,
which controls the amount of high-frequency cur
rent which is allowed. to pass from the anode
through the coil back to the filament. The control
in this case is somewhat similar to that of the
Reinartz circuit.

A modification of this circuit is shown in Fig. 10,
in which the condenser in the anode circuit is
fixed. The grid end of the coil, however, is not
connected direct to the grid, but is connected
through a choke coil L, which is shunted by a
condenser C,. The coil L,, of course, tends to pre-
vent the high-frequency current from reaching’
the grid, and the condenser C. by-passes these
currents and permits oscillation. The filament
tap need not lLe at the centre of the coil L, and
will very often be found to be more satisfactory
somewhat nearer the grid end of the coil, as
shown in Fig. 10.

Absorption Circuits

A type of circuit which has also been used with
particularly satisfactory results is the absorp-
tion circuit. This circuit was originally known
as the Cockaday circuit and various modifications
of 1t have been madc from time to time,
The essence of
the principle
is shown in
Fig. 11, which

will be seen to %
be a simple
electro - mag-
netically
coupled oscil-
Jating circuit.
This  circuit

1s. normally
permitted to .
oscillate, but
is controlled
by the absorp-
tion  circwt
L,-C., which
is coupled
to the oscillating circuit L,-C,.- When it comes
Juto tune therewith it will absorb energy from this
circuit and so cause it to stop oscillating. By this
means a very fine reaction control may be ob-
tained, and one which is to some extent less
dependent upon the valve characteristics than the
other methods.

HT

Fig.11.—A type of absorptlon

circuit. When L,C, comes

into tune with L,C, the
circuit stops osciilating.



November, 1925

MODERN WIRELESS

THE

WAY

I4

4

A Gambrell Coil with front removed
showing the air-space between layers,

WONDERKFUL

THEY ARE
| WOUND

ensures maximum
efficiency

/

Increased air-space is obtained in coils for higher fre-
guencies, Note the" difference between the two illustrations,

GAMBRELL COILS FOR EFFICIENCY

The patented method by which the
wire is supported in the air in the
Gambrell Coil ensures adequate air-
space between the layers and turns,
larger air-space than 1s usual in
ordinary plug-in coils, uniform air-
space around the  entire circum-
ference of the coil and a rigid
construction giving great strength,

This method of winding coils,
together with the fact that the
correct gauge wire is selected for
coils for use with different radio
frequencies, and this latter fact 1s
essential, results in ‘the .Gambrell
Coil being pre-eminent in (1) Low
self-capacity ; (2) Low H.F. Re-
sistance ; (3) Selectivity ;  (4)
Strength of signals, whilst they
are also strong in construction and
are uniform in dimensions.

SIZE............ a2 a A B B C D E E F G H I J

PRICE ........ 5/9 5/9 5/9 6/~ 6/- 6/9 8/- 8/9 9/6 10/3 12/- 14/- 16/- 19/-

gf:i':z;ys’ai}'s‘ 18 25 30 ‘40 50 75 100 I50. 200 300 503 752 1000 1500
There are other components and instruments =~ ¢ ommennsmmmmmnmmespeoosmemmismenesa e Y

which have been designed solely tq give greatest
efficiency, including the Transadapta which, with
Gambrell Coils, is the finest method for H.F. Trans-
former work. Fill in the coupon and obtain par-
ticulars of those productions which interest you.

GAMBRELL BR.OS.,LTD

76, VICTORIA STREET, LONDON, S.W.1

Phone: VICTORIA 9938.

‘CUT THIS OUT AND POST AT ONCE

Messrs. Gambrell Bros., Ltd.
76, Victoria Street, London, S.W. 1.

Dear Sirs,
Please send the leaflets marked with a X

1. RECEIVING SETS. Name...........c.ocoounenn.
2, WAVEMETER.
3. COMPONENTS.

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

In replying to advertisers, use Order Form enclosed.
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Worm Motion

combined with a compensating
spring that positively eliminates
backlash! That’s the secret of
the unapproachable smoothness of
action of the L. & P. This coil-
holder gets stations that others

just miss, It tunasto a hair, and
you can mount it anywhere It’s
the best at any price and the
cheapest real high-grade com-

3 ponent on the market
0 From all Good Dealers or write at
. onceforfist. Sentfree onrequest.

LONDON AND PROVINCIAL
RADIO C0., LTD., ,-ﬂ
28, Colne Lane,

Colne, L:ncs.

L &P.
Coil-
holder

% :

Other leading ** Ellanpce *’ Lines.—L. & P. Valve
Windows enhance the appearance of any set.
Small size 244, each. "Large size 3}d. each, L.&P.
Winiature Switches, D.P.D.T., 1/6 each. L. & P.
Pull and Push Smtch——posxu\'e action, positive
satisfaction—only 2 /— each.

/ 94 -J"LTB"

()

&, PAT, NO. 17370 75,
-/

REFINEMENT

ELECTRADIX RADIOS

Have opened a large City Showroom at 218,
UPPER THAMES STREET, E C.4, and are
selling an enormous stock of Radio and Elec-
trical Goods. of the highest grade—Marconi,
Siemnens, Sullivap, Brown, Western Electric, at
bargain prices,” Send 4d. for illustrated cata-
logue and price list. The Stores at 9, Colonial
Avenue, Minories, contain tons of goods at
sacrifice prices to save removal. Callers only.
Telephone : Avenue 4166.

NEW WESTERN ELECTRIC LOUD SPEAKERS.

Complete with Cord in Makers’ Sealed Carton,
20/-. Cheaper than elsewhere.

4,000o0hms .., 22/6; 2,0000hmms ., 20/-;

70 ohms .. 17/6.
¢ THE . CATALOGUE THAT

SAVES YOU POUNDS.”

Its scope ranges from a 5s. pair of
British Headphones ora 123 6d.
Milliammeter to a 30,000 volt
Generator, and covers all re-
qQuireiments.
It you cannot call and inspect
goods in our showrooms ket ween
9 a.m. and 6 p.m. it will pay you
to send 4d. for our Catalogue at
once. Goods promptly des-
patched all over the world.

ELECTRADIX RADIOS

1 213, Uppsr Thamos Street, London,

C.4: 9, Colonial Avenue, E.1

Phones City 191 Avenue 4166,

Address all Post Orders to City Showroom:
218, Uoper Thames Street, E.C.4.

ALVES Repaired Quick

Let our valve making plant repair your broken
or burnt-out valves cfficien-ly and promptly
(most makes). Amplification, radiation, and
current consumptlon guaranteed same a.s new.

Bright emitters 5/- “D.E’s” {2and
RAD ON 4v.types) 7/6, Radions Lid.,
Bollington, nr. Macclesfie:d (.hﬂ
\
[ =

v-ﬁ the world,

List Fres.

. board,

Largest Vaive Repairing Firm da-
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% Readers’ Results with the
§ - “Harmony Four”

N ovember, 1925

sfiata

EE R R SR R SR R L ek LR R b E%%*%z&%—éiv++++%%ﬂ-‘%m+vb

Distant Reception

Sir,~—I haveconstructed the‘‘Har-
mony Four’ as described by Mr,
Percy W. Harris, in the Septembor,
1925, issue of MODERN WIRELESS.

The eaSe, strength and purity
with which distant stations can be
tuned-in is truly remarkable—
B.B.C. and Continental stations
being received at excellent loud-
speaker strength.

I have had experience with var-
ious sets described in MODERN WIRE-

[ LEss, but for purity and volume on

distant stations the ‘ Harmony
Four " is easily the finest circuit I
have tried, and must be at least as
good as the wonderful American
circuits we hear so much about.
The first evening the set was con-
strucied, Tharsday, October 1st,

The set was originally constructed
from components I already had, but
since the photo was taken I havesub-
stituted a .0ooo35 variable condensor,
as recommended,in place of the .oox.

I must congratulate you on de-
signing a_ really efficient method
of H.F. amplification. 1 am sure
this circuit will meet with approval
from all amateurs who desire to
select their evemng S programme
from the various British and Con-
tinental stations without having to
rely on * $.B.”"—Yours truly,

A. W, KELLY.

Tooting Bec, S.W.17.

No Equal

SIR,—I have just completed the
**Harmony Four,’’ described by Mr.
Percy Harris, in the Ssptember

MopERN WIRELESS.

The “Harmony Four” constructed by Mr. A. W. Kelly,
with its additional L.F. stage.

the School of Posts and Telegraphs,
Paris, was tuned in on the loud-
speaker without the slightest trace
of 2L.0., four miles distant, and for
strength was comparable with the
latter station on D and power L.F.,
and with a remarkably silent back-
ground.

I enclose photo of the set, and I
might mention incidentally that I
have used Filament Dimmers and
L.C. Valve Holders, made by the
Enterprise Company, which, be-
sides giving efficient filament con-
trol, very essential on the H.F.
stages, allows a considerable saving
in space on the panel and base-
therefore making wiring
much easier.

I might add that I have experi-
mentally fitted an additional stage
of L.F., resistance coupled, which
can be switched on~when desired,
and also a switch on the terminal
principle to cut out the 2 H.F,
stages, as I find D and 1 L.F, ample
“for the local station.

200

I have made up some 40 or 50
sets all told, but so far 1 have not
discovered its equal.

The three controls are not diffi-
cult to handle, and the fact that
there'is no reaction coil makes it a
real pleasure to use.

I used it on Sunday night between
6.30 and 8, and logged some ten
Continental, stations, all at full
loud-speaker strength, and the
great majority perfectly clear and
free from the distortion which
usually accompanies reaction in
its usual form.

I also obtained good full loud-
speaker results from Rome and
Madrid on Monday.

I find a slight difficulty in cutting
out 2L.O from Manchester and
Cardiff, and also Bournemouth in
a lesser degrec, but altogether it is
a topping circmit and, as Mr,
Harris says, ‘“‘not difficult to
handle.”—Yours truly,

Er We

Welwyn, Herts.

PEARSON.
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6,500 [TCAL MILES
; NAUTICAL :
ON LOUD-SPEAKER &S
REGULAR AND SOMNSISTEN" , © "RE _MAVCE (Uj
The Times, Los Angeles, on Loud-Speaker in Scotland 1}
I
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PRICE 2/6. ' y

SOLD EVERYWHERE. THE @

; 'CURTIS SUPER-HETERODYNE VIII %
)

®

THE only Super-Heterodyne circuit designed

for Broadcasting conditions existing
throughout the world excludin: the U.S A. The
Broadcasting conditions existing in the U.S.A.
do not prevail in any other part of the world.

Instrument complete, excluding Royalties and @2
batteries, £52 1Us. Od.
Full particulars upon application. @
THE 18
Send for ‘SUPER-HETERO- CURTIS SUPER-HETERODYNE KIT @)
I ing t-—e .
DYNE IjIIN'Z.l‘S, it contalgs - 1 Oscillator C>up'er.

(r) Curtis Diagrams; (2) Simpli- 1 Filter Trans ormer >t
- fied Lay-out.and ermg Charts o 3 Inter-Fl'equency Transformers &‘:/
(3) In(s:truc?ons foSr ?P;r‘ftmg ; The exclusive design of these units will indicate a Et_‘j
L‘g teﬁa(;mfeetleire d udRieh Not considerable advance on hitherto accepted practice. g',)
PRICE, /6. PRICE, £6 10s. Od. 59
All Communications to : - - @)
PETER CURTIS, LTD. )
75, CAMDEN ROAD, N.W.1 }
Telegrams: PARACURTEX. Telephone: NORTH 3112, {U\

MANCHESTER: 312, Deansgatgm"gﬁ;(mcmm: 76, Newhall Street. 5
GLASGOW : 47, Carrick Street. @}

Sole Agents DUBLIN: Solomon and Peres, 13, Chatham Street.
for Ireland: BELFAST: Solomon and Peres, 83, Berry Street.

In replying to advertisers, use Order Form enclosed. 201
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UR. readers will probably
have noted the arrival of
a new series of British
valves which have recently been
placed on the market. These valves
are being manufactured under the
auspices of Burmndept Wireless,
Ltd., who have formed a separate
company, known as Radio Acces-
sories, Ltd., for the manufacture of
valves.

The valves are producﬂd under
the direction of ‘Mr. C. F. Trippe,
who has become well known in
the wireless world owing to his
association with the valve depart-
ment of the General Electnic Co.,
where he was responsible for a
large number of popular types of
valve.

A complete series of these valves
has been submitted to our Elstree
laboratories for test,.and a -full
report on the results obtained is
given in [Vireless Weekly, Vol. 7,
No. 4. The general -information
regarding thesz valves is tabulated
here.  For further information
our readers are referred to the
complete report.

In some cases several valves of
the same type were submitted, and
these samples were found to be
consistent as regards their charac-
teristics and performance, and all
the valves tested gave very satis-
factory results as regards volume
and purity.

All the valves except the 3565
class are of the dull emitter type,

A R R R B R R R S S R i S SR SR R R RS SRR

A New Series of

November, 192§. . .

R

British Valves 5

but no valve has a current con-
sumption of less than 100 milli-
amps. This we believe is a de-
liberate policy in order to secure a
definite tension on the _filaments
and thus to ensure uniformity of
characteristics. X

The general characteristics are
given in the list below. It will be
noticed that .the classification
adopted is novel, and is a serious
attempt to overcome the chaos
which exists in the valve world
to-day. ; ’

The valves are classed as H.
(high frequency), L. (low frequency)
or H.L. (general purpose), followed
by the filament voltage and the
filament current. Thus H.310 is

@

R ‘L‘ﬁ5%55%%%%5%%%%%%%%%%W%m%ﬁ%ﬁﬁﬁﬁﬁ%ﬁﬁﬁ%%%ﬁ%ﬁﬁ%ﬁﬁﬁﬁﬁ%ﬁ%%jﬁﬁ

a 3-volt valve taking .10 amp. fila-
ment current, and intended for use
as a high-frequency amplifier.

The internal impedances and
amplification factors given below
are average values,

The value of V, (grid bias)
quoted in each case is the value at
approximately the middle point of
the straight part of the charac-
teristic to the negative side of the
zero line. J

The value given is thus a fair
indication of a suitable grid bias to

.employ in use.

As has been stated, the valves
are very satisfactory in use, and
we have no hesitation in recom-
mending them to our readers.

VaLvE Type L.240.

Filament voltage 1.8 to 2 volts.
E current .40 amp.
Anode voltage 6oto120

Internal impedance
Amplification factor 4.6

ohms.

10,000

Anode current at V,=8o, V.= —7 is 3:85 milliamps.
VaLve TyrE HL.213.

Filament voltage 1.8 to 2 volts, Internal impedance  30,coo ohms.
. current -I3 amp. Amplification factor 7.8.
Anode voltage 40 to 100,
Anode cufreht at V, —80 V.= —1I is 1.5 milliamps,
| VaLve Type H.310.
Filament voluce 2-8 to 3 volts, Internal impedance 60,000 ohms.

s current
Anode voltage, .

.10 amp.
4otorso.

Amplification factor 16.

Anode current at V, =80, V,=o0 is 0.825 milliamps,
Varve Type H.L.310.

Filament voltage 2.8 to 3 volts. Internal impedance 17,000 ohms,
- current «¥o‘amp. Amplification factor 5.6,
Anode voltage 40 to 100,
Anode current at V,=80, V,= -—4.0 is 2-4 milliamps,
VaLve Type H.512
Filament voltage 4-5 to 5 volts Internal impedance -3%,000 ohms

", Current
Anode voltage

»I2 amp,
4010 150

Amplification factor - 14

Anode current at V,=80, V,= —o0.5 is 1.4 millilamps.
VaLve Type H.L.512.

Filament voltage. 4:5to 5 volts..  Internalimpedance 15,000 ohms.
A current .12 amp. Amplification factor 8.5.
Anode voltage = 40 to100.
Anode current at V,=80, V,= —o0-25is 2-25 milliamps.
VaLvE TypeE L.525.
Filament voltage 4-5 to 5 volts. Internal impedance 7,000 ohms.
. current .25 amp. Amplification factor 7,
Anode voltage 90 t0 150.
Anode current at V,=80, V.= —3 is 4.35 milliamps.
Vawve Tyee H.L.565 (Bright Emitter).
Fn]ament voltage 4-5 to 5 volts. Internal impedance 28,000 ohms,
" current «65 amp. Amplification factor 9.75.
Anode voltage 40to 100,

Anode current at V,=80, V,= —2'is 1.6 milliamps.

20z
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The HL 565 type. A general
purpose bright ewmitter

The L 550 type is a good dull emittin;
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K. RAYMOND
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-

. : 1:..|__t’“- =

ly |
-

HMLUDIES LIBRARY
u:n r\tﬁ‘:mu 51‘1-5;11

7. GRAPE STREET
W. C.Z.

SHAF TESBURY AVENUE

Back of New Princes Theatre,

-

POSTAL DEPARTMENT.

All Post Orders, ‘Parcels or postal
communications of any kind to be
addressed to 7, Grape Street,
Shafiesbury Avenue, W.C.2.

All second-hand goods aré sold
over the counter at 7, Grape Street,
ONLY. Minute from Museum or
Tottenham Court Road .Tubes.
'Phone : Gerrard 2821,

All orders post free over 2/— U.K,
Foreign orders extra postage,
please.

K RAVMOND
7 .GRAPE STREET. WC:

HOURS OF BUSINESS AT GRAPE STREET.
9 to 7.30 Daily. Closed Thursday Afternoon.
Open Saturday 9 to 7.30. Closed Sunday.

All Post Orders from this Address.

TWIN-VALVE
LOUD-SPEAKER MULLARD
RECEIVER VALVES
by dohn THOUSANDS SOLD

Scott- Taggart WITHOUT A COMPLAINT

Radlo Press Envelope No. 10.

A really wonderful set. F‘hvt
LOUD-SPEAKER VALVE

valve is a dual High and Low- I
Frequency Amplifier, the!
aecond being the Rectifler,
No crystal employed ; thus
dhe set is perfectly stable
when once adjusted. Inclusive]
of parts (excluding box and

panel),as specified by Author,[phanic. Extremely rigid construction. Only a
_’i“s' 4-volt accumulator or 3 dry cells wanted to run it- |
ONE-VALVE 22/6
REFLEX | ALL MULLARD VALVES
on ot tum | HIGHLY RECOMMENDED
e e LIST FREE

$3rmer, Valve Holder for base-|

VARIABLE CONDENSERS

K. RAYMOND “»rErvxe” | K. RAYMOND
MODEL.

American Type
High grade ebonlte ends, LOW'LOSS, skeleton
one-hole fixing, knob und lon 4g perfectly rigid. @
moving vanes anc¢

Low current consumption, absolutely non-micro-|

iy aVith| Vernicr. ;end plates are at &
o1 .. . .- Blegrth potential.
TE o 11iEach complete with
U oo 7/% |dial and knobs.

Without Vemler

|-001 .. 7/6 With Vernier = Without Vernier
|-0005 .. 5/1°00I 9/6 ‘oor 8/3
-0003 + 818 ‘0005 8/9 ‘0005 7/9

0003 8/3 ‘0003 7/6

Accurate, narrow spacing, splendld workmanship, high
cluss  article. Clean cut signals. Many testimonials,

Post 3d. per Set.

Above with Vernier. If no Vernier
wanted deduct 1/3 each.
Post 3d. per set.

|

{

board. Fixed Condensers .001
and .0002, 18 gauge wire,

porems, e, sent vort e BN TAMIN | “‘COMBINE ”
VALVE HOLDE“ Vernler dial 5/9,
COMBINED R (i s siobsy  GENUINE
_ AMPLIFIER e % sdics ™, Dr. NESPER
“lnleu Constructor,”” ol = LOUD SpEAKEn

Parta (less Box fmd kbonlh)l Post f 7
£33 VAN RADEN [Post free 15/11

P | l
RADIO PRESS (Fani %) BATTERY

PUVEBOENSY gy | BOXES
ET. [rea or o
Se(tlg:!l’?mx and chonlt.e) UNIVD?;!EIER |63""(})’“S - - l5n/3
P FLASH
2"VALVE COCK |Makes your set Micro-selec-| LA Mp
b it 25 B Bt BATTERIES

less Constructor }for selective control,
Parts (less box and panel)/the price! ’e

IGRANIC | COLLINSON'S | oeomme
Laat word in Condensers. SELECTOR' w Loss * American o'l‘ypsoleskeleMn ends, knob
4 e s 1 T Loss ”* d dﬂ 1, 001 10/8; .0005 0003 9/-.
Ko G, N .ooo'gw.‘al/gg? Og;;r;o}- l‘maovemv\ith ‘erniler Deduct 1/6 each it n{) vernier

Sq. Law with vernier.

Bq. Law with vernler. required, Also with ebonite ends, same price.

JACKSON BROS. (JB) Condensers.

8/-|for same 14 for 6 /- l

£3 17s. 64, post free UK,

T.C.C.

CCLOURED CONNECTING,
WIRE, yellow or fawn,

FAMILY 4

B L et thablqta of parts (less box and|  ERUINE green
panel) £ [4s., to author's o

CLIMAX Esrth Tube, 5/- ;list. Mansbridge

Anti- \ﬂcrophonl; socl\ets |

2/ Be l Condensers,
gy PARTSEOR "

S0 1876 (for Super 1Lty ALL-CONCERT ésmf_d' . g;lo
mcx o raver. s de LUXE Bl

way coll stand,ldeal article,|
8/6,

: (Less box and Panel) to‘Dont be bluffed by
author's list, £6 16 O
Reliable parts, £5 5 O

on their reputation.

CAV. gmmophone attach-|
ment, 25/-.

Low-Loss. Geared. Square Law. Standard.
001 13 /- .oox 17/6 .oor 9/6 .oox 8/~
ooo5 10/6 .oo05 15/— .oo05 8/— .0005 7=
0003 .~ 9/- 0003 ... 13/- .o003 ... 6/9 .0003 6/9
Sq Law with vernier : .oor 14/-; .0005 12/6; .oc0o3 11/6
' BOWERMAN’S L BRUNET ” | CLEARTRON TELEFUNKEN
SUPER pSSWER ;li':ltal ollldl :vrlg:nnl "Fl:xotﬂes"er-y‘CT VALVE§2/61! Lou;NSe[:n]:([;)rdei)ﬂ 11,
"~ "PHON il LgiE te, S, ~e7CT 1574 - :
ater i el R Fostifge 12721 pair. 1.8 0—06_-!5 FRENCH
ST ] L Bl THOMSON.
lombl: :uooo ohrns, tan Iy | ON
l;""’:;ir Khm:t’ug\z]d}; LEiach TELEFUNKEN 1 COSMOS ‘HEADPHONES
pRop sl ==, n In sealed boxes. V ES Want some beating! 4000
REDUCED from 21/ B s T
NOW - = = 12/@./Cenuine Phones, 4,000 ohms- (Met 'VleBI’S) / L nctt
Adjustable magnets in sealed A 45 e - 7/6]

|

people trying to trade| |

SIEMENS

boxes. Muny thousands sold,

—|without a complaint. Light SP 18 - - 12/6
N & K {as a feather. No needwtrleE 11 - 12/ ,EBON”E Speclal Sizea
and find a better ‘phope)X IT = - / 13/16 in. id xr 8. s
sq in.

iol:t e\'tra

BRETWOOD [*ctest=
Valve Holders, l CUSTOMERS !

\Ve do our best for you all,
Grid. Leak, 3/-|bsm e o 3 48
Anode Res 3 /-liand a large IF) the manu-
Grid Leak apd[iyes it bov
ondenser, 50,000 — - —
ohms to 1 55 meg.| WATES
4/6MICROSTAT 2/9

HEADPHONES| ™ f 1o/ i

Genaine (stamped on back of
each casc), very fine value.
Comfortable leather head-

banda. 4,000 ohms. VOLTMETERS

POST FREE - - - 1311 Reading 0—12.

va+vaHigh-class
]S‘Ile-o%{XTY VALVE instrument.

" 5/6

v e 'Post free -
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HULLO EVERYBODY!

K.Raymond

I ADVERTISE FOR OUR MUTUAL
BENEFIT, SO SEE THE SHOPS YOU

ENTER
ONES

ARE THE ADVERTISED
BEARING THE NAME

RAYMOND

Still at

27 « 28" Lisle St,

Leicester.

Opposite DALY’S Gallery Door.

AT THE

old address

Square, W.C.2

BACK OF.DALY’>

VARI -

CALLERS

(NETT PRICES)

COLUMN

ALL
POST ORDERS
FROM OTHER

COLUMNS

CONDENSERS. —
Square Law or .standard.
Speclal Offer, .0005, with
Knob -3/11; .0003, ditto,
3/8, almpinfum ends. Dav-
entry 6XX colls, 1/, 1/3,
1/6. Crystal B8ets, 7/8,
8/11. New Brownie, 16 /8.
BUS  BAR, per 12 [t.
1/16th sy., .; 18 eq.,
&, ; 18 mund 3d. 8haw's

HOURS of BUSINE

$$ 9a.m. to 8 p.m.

&mled Hertzite
84, Neatron, Listron,
Urallum, Kathavox, etc.
H.T. BATTERIES.—60 voit
% men."Glll Long L!ie,

60 v., B.B.C. H

Saturdays 9a.m. to 9 p.m. R Yo
Sund 11 1 w7 i, T dny
. i .T., Btocked, ry
TWO SHOPS—-so you will ALWAYS find one OPEN. undays a.m. to 1 p.m. (e 1B 10S, 27, 218,
¥ E PARTS.— | HEADPHONES, GENUINE | LOTUS (GEARED)—2-way, |ACCUN = ’ 4 ”"Dh 3/0- 9/ s
BO\INF.ERTrI;g:"mm'Tw_ 4,000 ohms.—Dr. Nesper 7/-; 3-way, 10/6. 203_ H)LA&:,?E? 9/6, 10/6 ; ‘ M P O R T A N [ 40 awmpe., 13711, 15711;
Anti. Pong VI | Aduwlable 1311;° Tee | T, T TRADI0 TNGTRU: | 4 v. 40smpe, 15/, 176 o | Gl Iy Uil
¥Var. Condensers, with funken Adjustable, 16/8; | “MENTS).—LF. in sealed | ‘4 v.60 amps., 22/6, 23 /i1 ; 4 v. B0 amps., 23,6 25/ ©
0003, 18/-; 0005, 20/— N and v 8tamped on box, 25/-, Anods Choke, 4 v. 80 amps., 25 /- 28/- 6 v. 60 ampa,, 28/11, 27/8,

Lo Gl Former, B/ | back 1411 Bruset, sew | 10 Ptianent Detocts, | & v. 00 amps. 0/ BEY P [ d thi " Wi ke 1
BURNDEPT PARTS —Rheo- | 000l 1L _______ | 8/, 7/6. New Var Air | 6 v.80 amps. 37/6, 88/6 ease rea IS Best Flash Bavieries, 44
otats, /. = Dual, 7/6. | IGRANIC PARTS._LF. 1s,| Condensers and V. .0003, | 6 v.100ampe,45/-. Radio’ AR e hras
Detector, 4/-, L.F., 24/ | Stage, 2L—; 2nd Stage | 22/6; .0003, 24/-. Cath ey [y Gy colunn Termtadis, compiete Piline
Poteatiomoter, 7/6." Anti- | 18/6. Colls, Ulirinic, 6/~ | "REFLEX RADIO _COILS 3 “Phons, WO, 14, 1id.
Phonic, §/-. Collafrom 3/, | Unitune, Major, 8/~ ; Migor. (Made under Bumdept (ATHOL VALVE HOLDERS\with each order for our{ ccbh. Nickel, 2d. each,
CRYSTALS (Best).—Neutron ﬁcens;ﬁ).—sou 8d.; 3 go. i’!‘!’(’) Aermonic, 1 /8. 1/8 dozen. Valve or Stop-
g , 1/=3 3 .C. yav .67, . 2 5
176 Listrepadiiatiraligm, 1sb. 178 20, 218 és&, s, | oene bmelown goods at full list Eﬂ;:ixe‘;drg“%rm,“z e
Hertzit Sea 4 a . 08! . eac] ) . Tags, . Nickelled
Rertle (Bledly I/ o= 00 10 Mo, 1/ each i TERINALS. Complete. ver|prices of not less than £3 e e &2 Lk “panet
— e -Ormond, W.0. an Sockets 1d., 10d. dozen.

COLLINSONS COLVERN X | 1250, 15/6; 1,500, 17/6. Pill To0, =" ! . :

electar Low Loss Geared Rheoshtis ¥, b, varte- TR “‘dN‘;n 2{‘,[)‘;‘; Biandars doc 173 SickerT Shall be happy to present R

ariable  .0003, S meters, 10/-, . Poten- b " 4 iy s s ’
0005, 21/~ Vernler, 2/6.| tiometer, 5/6, B.R. Varfo- | __Vaive Holder, 4/3. T, b, ppe. aaelyou with a really good pair} o 174 the ot
Nevtrodyne, 3/6, meter 8/6. Variable Grid| TWU.C. (MANSBRIDGE).—3 1/~ Do. Red or Blacx, Aerfal Fgg iﬂ!“'-lwl’ﬂl} 3
DUBLLIER CONDENSERS — Leak 8/6. New SquarcLaw | Mid, 4/8; 1M, 3/105 | 1/6. Nickelied Tags, 6:/0f 4,000 ohm. 'phones Lo TAC T Saliper, Lol
9001 to 0008, each 2/5; T suui'}:gl-' 5 5| B Tew @ docen) S0, and Socket, &0, Valve
001 to .006, 3/— eac - g UESS EARD ush Panel ets, 1/ ! “W ja., ) -
Grid  Leaks, 2/6 each. _21/—___ FITCH).—L.F., all black | doacn. - FREE 5 P/%lduz'u sﬁ’g'k&.,l o‘lﬂ,c]l;.{df
Type 610, fixed, 8/-, 3/6, | *KAY RAY ” DETECTORS. Buper, 21/r. Choke, 10/6. Ins. Hooks, 2 for 1jd
AL /6" Auode, 76,80, | —Enclosed nickel fitipgs, | Var Condensers. N0 Loss. R = e Staples, 6 & 1d. ’Phone
00,000, each, 5/6 on| trigger movement, 2/6; rices. s 21t you purchase 25/~ worth of our own goodsj Cords, 6 feet, 1/3, 1/6.
etand. Mansbridge Vario-| Permanent, 2/-, Do., | SHIPTON.—Rheostats, 7, 30, 3D(;a})hx?1£,° 2, ;i’:f:" g z: a‘;‘:“ p';kes ;ou b b\ryon pla?‘_ %f e 1 'Pgon&‘ Loud Speaker Cords, 111,

meter, 300/1,800, 12/8.
DORWOOD FIXED.—.00] to
006, 3/- each; .001, 3/8;

0%03 (wlth gnd lenk cllp),

EUREEA TRANSFORMERS,
=—Concert Grand, 28/—. 20d
Btage, 21/-. llaby Grand,
15/- 8 vaﬂ.y Deucmr,GIG
NERG H.F, ANS-
FORMERS —B. B! C 3/11;
Daventry, 4/6.  Other
slzes stocked. L.F. Trans-
former, 18/-.

EDISOK-BELL PARTS.—Ser.
Par. Variometer for B.B.C.
or 5XX, 16/6 ; Old Model,
10/-. Flxed Condenser.
.001, .0G001 to .0008, each,
1/3; .002 to .006, cach, 2/-
0003, with grid leak, 2/6.
Bhnped Plug, 2 lor 2/-.
Loud Spcakcr, 42/-, Dulce-
vox, 42'-,

GOSWELL (Q TALITY
RADIO).~—Cojls, mounted
25, 1/6; 33, 1/9; 50, 2/—;

95, 2/3; 100, 29; 150,
3/—; 175, 3/6; 200, 39;

50, /3 300, Valve
Holders, Leglcss. 1/3. Sub-
Pagel, 1/ 4-Valve
Bockets, l/— Cotl Stands

Pnncl—‘l-wny, 8/~ 3-way,
5/-. Cam operated—2-way,
8/-; 3-way, 12/6. Low
Loes Coil Former, 8/9.

GAMBRELL PARTS.—L.F.,
1st or 2nd. Stage,
each, 2-way Antl Cap
Switch, 7/-; 4-way. 0/6.
Neuts odyne Oond(nser, 65/8,
Coils all sizes.

H.T.C. VALVE HOLDERS.—
"ASor"B" 1/9; C1/8
H.T. BATTERIES.—B.B.C.,
36v., 6/3; 60v., 8§/6;
Extra Large BBC, 108 ;
Ever-ready  66v. 12/6;
108v., 20/— 60v., best made,
8/11: 4.5, 5/8 GI— dozen.
HEADPHONES, BRITISH
4,000 OHMS.—B. T. H.,
Browns, Brandes, 20/~ pair;
Bterling, English Ericsson,
22/8 pair. Bowerman's
Super 'Phones, 12/8 palr.
Not responsible for money
not registered.
Please WRITE Plainly,

one-hole fixing, 2/6.

LOUD-SPEAKERS (Various),

"~ Baby,” 50 -,

Dinkle, 30/-;

Primax, 155/-; Amplions

Dragon Fly, 25/-; Junjor

A.R. 111, 50'-;

A.R. 19,

. Browns, all models,

Ultra, 27/8 C.A.V,, 27/6,

30/-. And all pew ‘models

18" prices.

LISSEN PARTS.—Anode or
Vartable @rid Leak,2/8 en.;
L.F. or H.F. Choke, 10/-.
Bwitches, D.P.D.T., 3 point
Reveraln,, Y- each.
2-way serjes Par., 2/8 each,
HMlnor, 3/6; Major, 7/6,
Universal, 10/8. Potentio-
meter or Wire Rheostat,
4/- each. Neutrodyne
Condenser, Colls

619 ; 160 -3 200 8/5 3
Lissen X 50, 8/-; 60, 6
95, 6/5; 250 /9 'I‘uner,
. MarkiIL Var.,17/6
MARCONIPHONE. — Poten-
tiometer, 11/-. Ideal L.F.
Transformers, 6-1, 4-1, 2-7-

1, 35/~ each. Automatic
Dector. 8/-. il
McMICHAEL PARTS.—

Rheoml 5/6; D.E., /8!
?7/6; Triple, 22/6
Poten(lometer, 6; HF,
Transformers, 10/- each
Bupersonio AT 12/6, Fixed.
and clips, .1001 to .001,
1/9 each.; .002 to .01,
/3 each. Grid Leaks, 2/-
Anode, 70, 80, 100,000,
ohms, 2/6, L.F.T., 21/-

T UTILITY

60 ohms, 3/- each. Pcten-

tiometer, 600 ohms, 4/8. |
(L.F)—

TRANSFORMERS
Ferranti, 17/6; Pye, 22,8;
Sil\eno\»n 21/-; Ormond,
14/-; Ruyal 20/-' x.lsser.,
T1, 30/~; T.2, 25/-; T.3,
16/6. Powquip, 14/8;
Formo 8hrouded, 10/6;
Ormond Latzst 8hrouded
Model, Crolx, 9/8;
Wates Supra, 12/6. Bru-
net Shrouded 5-1 or 3-1,
13,3 each.
(WiLnleg -
WRIGHT).—Coll Changing
Unit, 7/8. Variable Con-
densers, 0003, 8/9; .0003,
10/6 (Vernier-2/6 extra),

30 ohms wound on china
former, 2 /- cach. Ormond,|
2/+ Qrmond New Model, 2 /6|

AERIAL WIRE (100 feet).—

(Tape), 2/9.

Heavy, 7/22, 2/6. Ribbon|

{usual retail price 12/6) for 4/- extra (aes an
advt.), OR ALTERNATIVELY you can have
your Panel Drilled Free.

1f you will make out a list of goods you requird
from this advertisement I will quote you loweat
inclusive prices. All letters answered at the

FLEX (Twin), etc. (any length
cut).—Red and Black, 12|
yds, 2/-, Miniature Bijlk,
12 yds, 1/8. Rubber,
Lead In 10 yds., "1/8.
Extra  heavy, 4/- doz.
Insulating Hooks, 1/8 doz.
i:lmplru Tape, 4 in., 12 yds.

TOOLS.—8oldering Irons, 1 /|
Set of high-class drills, 1/6’

it . > 4 Taps, 0, 2, 4, 6 B.A. 2/6°
Eyiltctics, Kno/l: . g,::!y,: set. (.‘:Atung Pliers, 1 /8.
T, /8, 20/-, =
Nickel, 0d. ‘extra. = Pﬁg’{,ﬁe,w?m S
GRAN-COILS, — Manufac- 7 feet do, 2/6. Loud
tured under patent Dickin- Speaker, do, 12 ft., 2/6
son Electric No. 206233, 20 ft.,

eu-

earliest possible moment.

[Customers purchasing £5 worth of our own]
zoords at full list prices can have a pair of DR
NESPF * OR TELEFUNKEN (GENUINE
4,000 « 'PHONES FREE.

Only one of the above offers may be had at
any one time,

SECOND-HAND GOODS

Posslbly you have some saleable gooda )'O\J
wish to exchange or sell. If you wili post mv
a list of same, together wlth the price you
expect, I will endeavour to niake you an offer|
{3ilence a polite nezative.

made a0d finlshed.

ug-in
Illghly ﬂnhhe\i and admir-
able instrument.
No. 25, 1/8; No. 3511/6

No.50,1/8; No. 75, a:
No. 100, 2/3; No. 130,
2/6; No. 200, 2/11; No.
250, 3/8; No. 300, 3/6;
No. 400, 3/8;

Don't forget these are

mounted and they are the
best values in plug-in coils
to-day, and we will glve you
price for complete set.

COIL WINDERS  (Honey-
comb),—Westminster, , 4/
*“ Kay Ray,” well made,
46 spokes, handle, cannotl

Bell, etc.), 6/11. C

be equalled, 2/-, <
VARIOMETERS. Btandard—|'>

3ni1. Ebonite Former|
Ball Rotor, 4/6. Inside
wound ‘Similar to Ediso

CUSTOMERS

who call at 27 and 28a, Lisle
treet, are requested to
see they enter my premises.

with Knob and Dial.
PANEL SWITCHES, Nickel

WATMEL, — Variable Grid

MAGNUM (BURNE JONES).
—H.F. Transformers, 7/-
each, Cuil Holders, 2-way,

868; 3-way, 12/8, Valve
Holders, 2/6, Vibro, 5/-,
T.A.T. Tapp. Coll, 8/6.

Neut. Cond., 4/6. All parts
stocked.

POLAR (RADIO COMM. CO.)
—R.C.R. Unlt, 15/-, Con-
densers, Micro, 5/6; Neut.,
5'6. Varjable, .001, .0005,
0003, 10/6 each. Coil
Stands, Cam. V., 2-way,
8/~ ; " 3-way, 9/8 Polar
Bets stocked.

Leak, 2/6. Anode, 3/6.
Qreen l\nob, 3/6. Fixed

2/8, 3/6 (all
817¢8).

8PDT, 1/-, DPDT, 1/3.

VALVES.—Bright, 8/~ each ;|
Mullard Ora, Red or Grecn
Ring. Marconl, R4, RB

WOODHALL PARTS. — L.F.
Transformer, 23 /6. Vernier
Rhedstat, 7 ohms, 2;8;
30, 3/6, 2-way, 10/8.

SCNDRIES.—COIL STANDS,

—92-way Standard,2/9.Cam.
V.. 4/6; Geared, 5[6, 8/-.,
S-way 8tandard, 5/- ; Cam..
8/8; Qeared, 7/11.

R, _Ediswan
Cossor Pl.,, P2.
Mullard D3,
, W3, Ediswan|
B3, Mar-
16/6 each
Mullard .08, DE3, Cossor|
WR1, WR2, Ediswan .06,
B.T.H. B5, Marconl DES.

COIL PLUGS (Ebonne). —
Fitted Flbre, 1/8 paln
Sharged. Brass sides, 1/8
alr.  Btandard, 1/- pan.
Panel Mtg.,, 1/6 palr.

DE4, 5, 5B, ctc.

:|]am under no obligation to purchase),

A8 1) each ALL ORDERS  dispatched in rotation|

‘imﬁlrforxg DI? ?20 " %2“\’? .| Accepted on those conditions. Not answerablel
a i b

Ediswan PV 1. 25 B(or manufacturers’ delays.

B.T.H. B4, B8, Marconi

Don’t Forget the Name
K. RAYMOND.

VALVES

1 Burnt-out Valve accepted in part exchange
for each new Britlsh Valve bought. Usablq
Valves purchased or exchanged. Second-hand
Parts Bought (callers can bring goods, buf

All offers subject to cancellation without notice|
Please write plainly. Cash must be reglstered )

2/9. Twin Flex, red and
black, 12 yards, 1/6. Min,
Twin B8ilk, 6 yards, 6d.
SPECIAL,—Wonder Aerial,
100 feet, 1/8, also first
quality, 3 /-. Battery Clips,
5 for 2d Coll Fermer,
wood handle, 1/6. Sets of
, 1/2.  Cutting
Panel Switch,
DPDT, 1/-; SPDT, 104d.

in Tubes,  8d., 8d.,
10d., good quallty. Mhn-
plex ditto, 1/3  Bpecial
Copper Earth Tubes, 4/3,
Climax, 5/~ Red or Black
Spades, 14d. each. Nickel,

2d. 8trawboard Variometer
and Knob, 1/8.  Ebonite
Bal! Rotor, with Knob,
3/11. ** Baby ** Coil Stands
Standard 2w, 1/11; 3w,
4/8. Cam Vernier, 2w,
3/3, 4/8, 4/11; 3w,
5/~ 5/8, 6/-, nru, nl.l
good value for

Rheostnu 1/3, 1/6. 1/9
with dial, 8)
30 obm, 1/3. Waws
Microstats, 2/9, Dr. Nesper
Loud Bpeaker, 14/8, " Ex-
callite '’ (about size of
Dinkle, handsome appear-
ance), 21/-. L.F. Trans-
1ormers, 7/6 up. Enclosed
Detectors, 8id., 1/-, 1/3,
Micrometer, 1/9,
Knobs,

sizes, 3/)fth.
euch,1/2.8X 6-—9 X 6, each

1/10. 10 x 8—12x 6, §/-
12x12, 5/8, 14x 19, 5/6
}in, also’ stocked,

Wire § ]b, Reels, 20g, Dd.
22z, 104, "24g, 114., 26g, 1/
283 l/l. 165 1/2, half-
pound. H.F. Transformers,
B.B.C.2/11,8XX 3/6. Fibre
8trip 36X 1 2§d. Celluloid
3d. piece. Emplre Tape,
6d. doz. yards, Ad. Tape,
3d., 6d.. Nuts, 6 a 1d.
Telefunken adjustable
Phones, 14/11. Fine value
in phones, 8/11. Genuine
N and K 12/)1. Erlesson
(EV) coutinental, 11/6 palr

Send POSTCARD for Folder and Lista,

[CALLERS. We stock every-
thing yon require,

In replying to advertisers,

use Order Form enclosed.
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FIXED MICA VARIABLE
CONDENSERS. CONDENSERS.
(For use as Independent¥nits)
B 508. B 558.

- _ K Strongly constructed on the
Euilt up with COPP ef o al.‘d same principle as variable
kest ruby mica di-electsic, condensers for panel mount-
High insulation and capacity  ing. Enclosed in dust-proof

: i non - inflammable Celastoid
adjusted t.o within 3 L cent covers, and fitted with dial,
Stocked in capacities from  knob, two terminals and
0.0001 t0 0.01 mfd. three feet for fixing to table

or board if required.
2/~ to 3/6 each. Price 12/~ each.

WIRELESS ACCESSORIES

Quality ‘guaranteed by over 50 years’ electrical manufacturing experience.

i

AN AID TO ENTHUSIASTS.
We have prepared a logging chart for
recording  wavelengths, condenser
settings, etc., of those stations which
require careful calibration to tune in.
A copy of this chart, printed on stiff
card, with hanger, can be obtained free
of charge at any of our Branches or
from any high-class dealer,

SILVERTOWN VERNIOMETER.

{Patent applied for.) B 601,
The Silvertown Verniometer is a most ingenious device for applying
slow motion to variable condensers, variometers, etc., consisting of an
ebonite dial and knob (0—180°) fitted with worm wheel, bracket and
worm spindle, micrometer barrel and pointer, complete with fixing
screws.

Gearratio 240—1. Fitted withinstantaneousrelease. Backlash entirely
eliminated. Hand capacity reduced to a minimum, Suitable for the
{ollowing makes of condensers:—
Silvertown, Burndept, Sterfing,
Ormond ordinary and Ormond
Low Less. State type of con-
denser for which they are required
when ordering.  Price 6/- each,

MAKERS :

THE SILVERTOWN COMPANY

106, CANNON STREET, E.CA4,

BELFAST : 75, Ann Street.

BIRMINGHAM - 15, Martineau Street.
BRISTOL.: 4, Victoria Street.

CARDIFF; Pier Head Chambers, Bute Docks.
DUBLIN : 70 Middle Abbey Street.
GLASGOW : 15, Royal Exchange Square.
LEEDS: 1, New York Road.

= CRYSTAL MOUNTED
HOLDERS. VALVE SOCKETS
}, B 506. SINGLE VALVE TYPE.
Mounted on ebonite base B 530.

set up again,
Price 4/- each.

1

1)

[=]

on
~5

(3ins. x 2ins.) with glass
tube to protect crystal from ’
dust. The catswhisker isﬂ‘t]): Suitably engraved for use
silver wire. A feature of this \jth valv f lug-i

crystal holder is that it can t ‘h1 ‘hej e
be easily taken to pieces and ‘YPe Hhigh-Irequency trans-

Works : SILVERTOWN, LONDON, E.16.

LIVERPQOL : 54, Castle Street.

LONDON : 100 and 102, Cannon Street.

MANCHESTER : 16, John Dalton Street.

NEV\]I{CASTLEON-TYNE : 59, Westgate
oad.

PORTSMOUTH : 49, High Street,

SHEFFIELD : 88-go, Queen Street.

Single, double and triple,

formers,
5/6, 8/~ and 13/6 each.

v replying to advertisers, use Order Form enclosed.
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DR

-

A Hartley-Reinartz Circuit

Sir,—As a result of reading
the article in MoDERN WIRELESS
for August on the Hartlev-Reinartz
circuit, by A. D. Cowper, M.Sc,,
I decided to make it. The set
far exceeds my expectations, as
on the night of September 7 I
logged no fewer than four amateurs
on telephony—2X0, 2VL, 2KG,
6DA—and about a dozen on tele-
graphy, the call signs of which I
could not read, telegraphy not
being my strong point,  signal
strength varyving between R.4 and
R.6, all these on an indoor aerial
with a gas-pipe earth; using one
stage of L F. 2LO romps in at
L.S. strength. Yours truly,

R. LovELL.

Paddington, W. 2.

The Autumn Double Number

Sir,—As an old reader, I hasten
to congratulate you on the Autumn
Number of MoDERN WIRELESS.

The tendency nowadays is for a
new radio journal to appear with
the resplendence of a comet, only
to evaporate shortly into the
ethereal. Withont fear of contra-
diction, I feel I am voicing the
opinion of all your readers when I
say that your latest effort is easily
the most brilliant.

Not only is it brilliant and
easily understood by anyone with
but an elementary knowledge of
wireless, but it is indeed a pleasure
to be able to read through your
magazine without constantly being
harrowed by examples of bad
grammar—a fault which is, un-
fortunately, much in evidence in
several journals  which appear
during the course of a month.

Allow me also to congratulate
you on having acquired the s=rvices
of Dr. Robinson. Truly the Air
Force’s loss is indeed our gain,
His intensely ‘interesting article on
Forthcoming Developments in
Radio justly deserved the pro-
minence you saw fit to give it, and
I, in common with your ather
readers, will look forward with
pleasure to many absorbing exposi-
tions from his masterly pen.

With so many shining lights I
do hope Mr. Percy Harris will not
be lost to us. In him one feels
that one has a friend indeed, at
least so think fivedelighted families
who listen-in nightly through the

Letters from

Our Readers.

R D

medium of different sets which it
has been my pleasure to construct
solely from his splendid articles.—
Yours truly,
C. TAYLOR BRADING.
Croydon.

Advertisements
SIR,—As a constant reader of
your publications I would like to
express my high appreciation of the
articles therein. Ountheotherhand,
the matter of many of the adver-

tisements (as in all wireless
journals) warrants a  certain
criticism,

For example, reference to last
month’s MODERN WIRELESs shows
that of nine advertisements of low
trequency transformers, five only
state the ratio of turns; one,
curiously enough, gives the total
number of turns but not the ratio;
the remaining fhree manufacturers
ask you to buy a proverbial pig
in a poke and give no information
whatsoever.

In the same way four manu-
facturers of loud-speakers do not
deign to state the resistance of
their instruments. Meanwhile, in
the important matter of matching
valves, transformers and such-
like,” the unfortunate constructor
must take a lucky dip blindfold.
Surely manufacturers are not afraid
of giving themselves away if,
for example, they -disclose data
as to the impedance of their trans-
former primaries ?

Many other cases occur to one,
such as gauge of wire and H.F.
resistance of tuning coils, but I
must not trespass further on your
time or space. Surely it is time that
our manufacturers learnt that the
average wireless enthusiast tries to
take an intelligent interest in the
apparatus he uses.—Yours truly,

. R. E. TARRANT,

London, E.C.1.

Have you Bought your

BIRTHDAY
NUMBER -
of

THE WIRELESS CONSTRUCTOR ?

Now on Sale. Price 6d.

MODERN WIRELESS
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COMPONENTS.

Profusely illustrated sixteen-page CATA-
LOGUE just out, If your dealer canuot
give you one, send us a card with his name
and address to recgive it direct FREE and
POST FREE. —

b

Patent No. 231,315

CAM - VERNIER
COIL HOLDER

Price 9 /-, on base 1/- extra. With
Reaction Reverse and Shorting Switch
incorporated, 12/6. Postage 4d.

DUPLEX COILS

Postage 3d. each. Set post free,

300 | 6,0

Each pack-
edin carton

PANEL COIL
HOLDER

(no base

Back con-
nections,
elimia-
ating flex,
2 way 31-,
3 way S5-,
N.P. z-way
6d. 3-way
1/- extra, |

Postage 3d.

~—— Drilling template with all. —

GOSWELL
ENGINEERING CO., LTp.,

95/98,White Lion Street, London, N.1.

Liberal I'rade terms *Phone: North 305:.
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HERE can be little doubt
that short waves are going
to be experimented with

to a considerable extent this winter.
For those who have not yet
experimented with these high
frequencies, some articles by Mr.
G. P. Kendall in Wireless Weekly,
starting in Vol. 7, No. 4, will be
of particular interest.

In commencing this series on
““ Practical Short-wave Reception ”
Mr: Kendall - describes the prin-
ciples - governing the choice of a
circuit, and follows this by a
discussion on ‘‘ How to Lay Out a
Short Wave Receiver,” and further
articles giving practical details of
the whole subject.

Dr. Robinson in Vol. 7, No 2,
also gives some interesting facts
concerning the radiation from short
wave aerials, and shows how at
these frequencies the length of the
aerial becomes comparable with the
wavelength, giving rise to various
peculiar effects.- Ifor example, cer-

tain types of aerials do not radiate

at all in a hcrizontal direction, but

only up into t:he atmosphere at an_

angle.

Selectivity is a problem which
has been exercising the minds of all
amateurs for some time. In order
to enable amateurs to start their

Short Wave

Developments §

%
%

S RPBRH TR DR RRER B

- experiments this winter on the

right lines, and in possession of the
maximum of helpful information,
a series of articles kas been written
by Mr. ]J. H. Reyner, commencing
in Vol.7, No. 4, of Wireless Weekly
on the whole question of Selec-
tivity and Turing in general. These
articles discuss first of all the
number of circuits which are neces-
sary to obtain adequate selectivitly.
without distortion, and’ follow up
by giving some practlcal details as
to the resistances of coils of various
shapes and forms.

A Notable Occasion

The issue of the Wireless Con-
structor for November is the birth-
day number of this popular journal,
and to mark the occasion a special
collection of mterestmg articles has
been provided. In view of the
extenswe use of crystal receivers,

Mazjor James Robinson speculates as -

November, 1925

to whether valves will ever die out..
Although there are several interest-
ing alternatives, the valve is in-
dispensable in -several cases, and
Major James Robinson comes to the
conclusion that the valvekas really
come {0 stay:

The Ultraudion d¢ircuit is one
which is capable of giving very
great selectivity .and at -the- same
time very sensitive resplts. Mr.
Harris describes an interesting two-
valve receiver made up on this
principle.

Other articles of interest to the
enthusiastic experimenter will com-
plete what is a particularly attrac-
tive number of a journal which has
already proved its merits in catering
for the public needs:

¢ Wireless !

The new Radio Press weekly,
Wiveless, has quickly established
itself in the homes of the non-
technical public. ‘' Did Marconi
Invent Wireless ?”’ is the title of -
a striking article by Mr. A. H.
Morse, while articles by Major
JamesRobinson, William Le Queux,
Captain Round and other well-
known scientists are constantly
appearing.

_———-‘—-—_—
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THE SPECIAL

FIVE

Designed by Mr. P. W. HARRIS, M.I.R.E.

And described in this issue.

THIS SET has been iucluded -under our well-known * PILOT* PANEL

SERVICE, (Full details of which aprear in our full-page announcement in
this issue). Paices are as foliows i— =
KIT OF COMPO\IENTS (ineludi 113 Tdypfl ‘I:A" <N
3 neluding  co. an J
transformers: 300- 600M) d £10 18 6°£0 19 O FOR
PANEL, drilled, tapped and engraved .. o) 10 0 1 10 O —
CABINET, in pothed mahogavy . = 30 3 30

NoTE.—Where a complete kit of components, together with a drilled and .
Marconi Royalties are payable at
the rate of 12/6 per valve hclder, and must be added to the prices

engraved panel, is purchased,

quoted above.

WRITE FOR DETAILED PRICE LISTS FOR ABOVE SET
or for any of the other sets described in this issue.

THE NEW P.S. LOW-LOSS- H.F. TRANSFORMER:

(Provisionally protected).

< iesign.

loss apd efficiency.

USED BY MR P W. HARRIS

THE SPECIAL FIVE:

W tAn entu‘ely new type of H.F. Coupling:

“nvolving a complete departure from:

Hormer standaids in JLF. Transformer

The primary of this transformer:,,...,. . 0000

is aperjodic aad its exclusive design and shape make it the Tast woufm low
The secoudary is air spaced on a threaded ebonite
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GREATER
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What you want with your
Battery s QUTPUT
ie., Veclts and Ampere Hours,
You will get this all the time
with Peto & Radford
BULL DOG BATTERIES
in the one-piece, moulded

“DAGENITE”

Containers, which do not Crack,
Rot, or Leak, and are impervious
10 acid.

For convenience, efficiency, eco-
romy and the best radio resuilts
these “DAGENITE" Contained
Batteries are unrivalled.

former and each one iz made te an exact stahdard, resulting in the con-
denser dial 1eading being approximately the san:e in each successive stage
of H.F. tuning, 'The main feature of this transformer, hcweve,, is that
capacity coupling h:as been reduced to an absolute mirimum, resultingin a
degree of selectivity. previously undreamt of, This trausfoimer is the
18sult of months of sound ex perimeni a2l work and we wish to waia the public
that noue are genuine unless they beer our name. Avallable now in two
wavelength ranges for the Broadcast band and Daventry respectively.
Other ranges will be available almcet immedfately.

" REFUSE ALL IMITATIONS

PETO SCOTT CO. LTD.,,

Head Ofices: 77, CITY ROAD, EC.1.

BRANCAFS
€2, Hizh Helborn, Londen, W.C.1. Wa]!hamstow 230, Wgod Street.
Plymouth : 4, Bank oi England Place. 4, Manchester Street. }=

Liverpcol : ]
e g

P.S. 3815,

Ask your dealer for details and demonstration, and if you experience the
slightest difficulty please write to us for full particulars.

PeTo & KADFORD

(Proprietors : Pritchett & Gold and E.P.S. Company, Ltd.)
Head Offi ces and Showrooms :
50, GROSVENOR GARDENS, VICTORIA,
LLONDON, S.W. l.

Telephone : VICTORIA 3667 (5 lines).
Telegrams : “STORAGE, SOWEST, LoNpoN.”

In replying to advertisers, use Order Form enclosed.
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gooa'sel us
oest c/rance

It's unfair to choke it with poorly designed coils.

H.F. Currents dcmal_ld area; ATLAS LOW.LOSS
COILS are wound with twin-wire and offer a double
surface path.

Everything that is known of low-loss coil dgsign is 9
incorporated, and whether it's a question of distance, 2R
selectivity volume, or all combined, there's no serious

rival to Clarke’s “ATLAS" LOW-LOSS COILS. (R}

Price 4/3 to 17,6 0
Price 79 cach \.§/‘

No. 175,

: "Ca SLARKSS ”
TLAS

LOW LOSS COILS

Patent No. 2315053,

=

" THE PANEL

UCCESS in Wireless is ever dependent upon
trifles. One man will succeed where another
will fail. No component ¢an exercise such influence
for good or il) as the panel. Start with a Radion
Panel and you will be sure that your foundation is
correct. Radion isrecognised throughout the wireless

industry as the highest grade ebonite panel it is
possible to make—and its superb surface will add
Radion is available in 21 different sizes in
q black and mahoganite. Radion can also be
square inch, mahoganite r3d. per squareinch
Head Offfce: 13a Fore Street, Depoks: 128 ‘svnf)u;u%:i(}ln, g'-"u:;ﬂ Glasgow.
London, E.C. 2

considerably to the appearance of any Receiver.
supplied in any special size. Black 1d. per
American Hard Rubber Company (Britain) Ltd.
gham,
Irish Agents: 8Corporation Street, Belfast

Gi.ber1 Ad. 37121

In replying to advertisers, use Order Form enclosed.

Build Yourself or Buy Completed
a Radiax Proved Set

Hundreds ot unsolicited testimonials confirm its fine perform-
ance on distant or local stations, it is replete with refinements
which ensure best results under all conditions.

Constructors’ Sets—Instructions, diagrams, and details complete to the last screw

Kit of Panel Polished
Components Engraved Mahogany
& Drilled.  Cabinet.
£ s. d s, d. £ s d.
No, P, 24, ‘“The Famous 2** 2 4 6 10 8 t 2 6
No. P.26, 3v. . .o 3 90 13 6 176
No. P.30, 4v. 0o aa 417 6 17 8 11 0
If components and panel purchased at one time Marconi Royally of 12[6 per

vily: payable.

Send stamp for list of all sets and units, including Regenerative, Valve-Crystal.

Reflex and Super-Het:Kits. Full catalogue of components also, 3d. stamps.
Demonstrations from 2x o’clock onwards.
Completed Sets—Style of Cabinet is the same, but panel arranged for greatest
simplicity of operation, Fittings nickel, terminals at back, one switch turns oa
and off. Radiax Receivers are suitable for all stations whatever thelr wave-length,
Hundreds of testimonials confirm their efficiency.

£6 6 0
910 0
1212 0

Simple indoor Aerials only ,
are rejuired for flats, etc.

No. 34, 2-valve :
No. 36, 3-valve :
No. 38, 4-valve :

The Wonderful No. 61.—
A 2-VYALVE LOUD-SPEAKER SET

£4 15 0

or complete with Loud-
Speaker, D.E. Valves;, Bat-
teries, Aerial, etc. £9 15 0,

——— ¥

RADIAX LTD., “gfaticHovz Perv st LONDON, W.1,
3 minutes ‘rom Tottenham Court Road and Goodge Street Tube Stations.
*Phone : Museum 490.
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The Barcelona station which

ARLY in the last century the
immortal Mr. Jorrocks put
forward a scheme for a

revision of the calendar which was
to include the entire omission " of
summer. This season of the year
he described as a time when life
was not worth living, since he
could not indulge in his favourite
pastime of hunting. Were Jorrocks
with us to-day he would no doubt
find many ardent supporters among
the ranks of wireless enthusiasts,
who have little use for the hot
scason with its long days and short
nights. They welcome the coming
of autumn as eagerly as do the
hunting man, the shooter and the
footballer, for when the summer
is past we can
look confidently
for improvement
in every way in
reception condi-
tions. - But there
are, of course, en-
thusiasts who still
struggle after
long-distance re-
ception through-
out the summer,
and, indeed, the
very fact thai
conditions are
adverse lends an
‘added interest to
the work; and a
point not to be
forgotten is that
if a recewving set
is built during
thelighter months
and gives satis-
factory  results,
then one may feel
quite sure that it
is really up to

° The

is often received in this country,

the mark, and that it will do great
things when the best part of the
wireless year draws on.

Causes of Poor Reception

The fact that long-distance re-
ception in summer {ime is not
so good as that obtainable in
autumn, winter and early spring
is due to a variety of causes. The
larger part of the broadcast trans-
missions takes place in daylight,
the ground is often parched and
dry for long periods on end, and
clectrical disturbances which give
rise to atmospherics are of much
more frequent occurrence than
they are during the colder months.
passage from summer to

November, 1925
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autumn conditions is often quite
a rapid one. Last year, for
example, there was a sudden very
marked change for the better
during the last week in August,
which was noted by experimenters
in many parts of the country,
There were slight setbacks on
particular days and nights after-
wards, but on the whole the im-
provement continued steadily until
the end of the following month,
when it became very rapid indeed.
By the middle of October it was
possible to tume in without any
great difficulty on an efficient sét
American broadcasting stations
operating on the 600 to 1000 kc.
band (500 to 300 metres), which
since the previous
April were heard

s> feebly that
identification
was often impos-
sible. With the
coming of autumn
the wireless man
has the feeling
that his set 1is
becoming much
more ‘“‘lively,” to
berrow- a term

The studio at KDKA. Nota that the walls and ceiling are
draped to prevent echo.
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from the motorist,
During broadcast-
ing hours a small
movement of the
tuning condensers
may bring in quite
a number of sta-
tions at points
where buta short
time  previously
nothing was to
be heard. One is
nolonger confined
to one or two
British stations.
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Ideal Entertainment bq the Ed; Ir upe
P.V. 6. Hallo ! Fancy meeting you! I am trying. However, I'm always chivalrous
surprised ! —it’s in the family, We seem to deo
A.R.D.E.: I’m more surprised atyour sur- more for other valves than for ourselves.
prise. You should know better by now. A.R.D.E.: They need it. We—we always
We Ediswans always find each other in work well together.
the end. P.V.6: Of course, my dear. But th2an,
P.V.6: That's true, mydear: but we we know each other so well, and are so
seem to have found each other remark- sure of each other's abilities that—well,
ably quickly in this case. Mr. Owner has it ISN'T WORK. It’s pleasure !
only had this set a fortnight, and already A.R.D.E.: That’s true . . . and now, I
you're here, and Miss ‘¢ Other Valve hear F.L.—the Eiffel Tower. Let's get MR,
has gone ! OWNER some pleasure . . . Ready ?
ARD.E.: Good for you—and for him! P.V.6: Ever—till the end of my life.
Couldn’t you get on with the lady ? A.RD.E.: Which is, naturally, a long way
P.V.6: Idid mybest. But she was very off !

- — Will Improve
ALWAYS GIVE A GOOD PERFORMANCE. ANY Set

AT ALL WIRELESS DEALERS

In replying to advertisers, use Order Form enclosed. 211
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FROM THE HOUSE OF

AJP g

L'SPERAKER,

(Sir Oliver Lodge’s Choice after Test) '; €415

JUNIOA LOUD
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e CERTAINTY in Radio is one of the great advantages
'/, that the new A.J.S. Instruments confer upon you.
i il Switch on a concert any time, any day, and you can <>
’ always be certain that reception will be perfect—that is i
(, one of the reasons why Sir Oliver Lodge chose A.J.S,, J )
? for use in his own home. Write for particulars to-day.
SDEAKER/\Q-JS “ A. J. S. CHOKE UN[TS. %"V”A“L"V"E’/AMPLIFIEI.

A carefully designed Choke when used with the correct valve

will give equal volume to any transformer with very greatly
4 improved tone quality over the whole range of audible fre-
B quencies. A. J.S. Chokxe Units, besides giving the utmost
amplification with natural reproduction, eliminate or greatly
reduce atmospherics and electrical disturbances.

PEDESTAL |!
Louo
SPEAKER,

LOW L0SS VAR
CONDENSER

‘_“stzk.a- y

- o '
(> ’é‘ S ———
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© © 1 b ﬂ’/ \\ @=L o)
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q t 7
SPEAKERA £13-18:6 W, Q) 2,",'353,1, AMPEHEM
4 i
AJ.S. FIXED ‘
CONDENSERS ()
Best ruby diel- (1

ectric, moulded
zbonite con-
tainer. One hole
fixing. In all
capacities — 1/9
and 2/-.

(1st STAGE:. b
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: of UN'T
vﬁvsfﬂi‘

)
[7]
[}
4
v A.1.S. GHOWE
“) UNIT.
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N
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e
4-YALVE STANDARD

SET = N\ F26+S \
'\
SN
I. .
i CH IAE U.did, 151 otuge (as nlustrated).—For use in Plate Lieonit of
. Detector Valve. 3 C%l:'lbmes Choke, By-Pass and Grid Condenser and
Every A.J.S. Receiver carries Wi Grid Leak— £1 0s. 0d. : RS i
it 1r2y Mo{an' ‘WRITTEN GUAR- GCHOKE UNIT, 2nd Stage. For use in Plate Circuit of 2nd and sub- ILA3IOW : 240-250, Great Westert
3 5 sejuent stages of L.F. amplification— £1 0s. 0d. Road.
ANTEE & 12 MONTHS' FREE CHOKE. For inter-valve coupling. Can also be used for output units, Telephone : Douglas 3449.
INSURANCE., Write for free par- transmitter modulation, etc. Price 15 /-, Felegrams: ‘“ Receptioa, Glasgow.”

All these components are shrouded and finished in dull egg shell black,

‘with bzst quality ebonite platform, and nickel-plate terminals. e

A. J. STEVENS & Co. (1914), Ltd. .25 WOLVERHAMPTON.

ticulars and illustrated literature.

Telephone : 1748 (7 lines). Radio Call Sign: 5 R.1. Telegrams : *‘ Reception, Wolverhampton.”
LONDON CFFICES & SHOWROOMS: 122/124 CHARING CROSS ROAD, LONDON, w.C.2
—— = = L e T r——
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with perhaps a sprinkling of
Continental transmissions; one’s
travels upon the magic carpet
of wireless may now be almost
world-wide. I suppose that
every wireless man  hankers
after long-distance reception, and
it is natural that he should, for
there is no thrill which can guite
equal that experienced when some
far-away station is picked up for
the first time and tuned in so that
music and intelligible speech can
be heard. The improved condi-
tions to be expected during the
coming months will increase the
range of any set, but the man who
wishes to do real long-distance
work will see to it that he takes
full advantage of them by bringing
his receiving equipment to the
hiighest possible state of efficiency.

K,
—
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than the tube connection by the
parching of the soil during the
long spell of dry weather. The
question of earths, however, is a
very difficult one upon which to lay
down general rules. In some cases
a connection made to an ascending
water main will be found superior
to any other, and 1 have known
many instances of excellent recep-
tion being obtained with a metal
tube earth all the year round,

Interference

Where interference is experienced
from power cables, tramways,
electric railways, and so on, or
when improved selectivityisdesired,
the use of a counterpoise may be
found to give better results than
any kind of earth connection. A
type of counterpoise that has often

)

e

The large and handsomely decorated studio at the Rome
station, from which many British listeners are entertained
throughout the year.

Good Earth

A good earth is of paramount
importance in long-distance work,
You may have, for example, simply
a metal tube driven into the soil.
This type of earth is quite effective
in clay soil, but where there is a
deep layer of gravel immediately
below the surface it will be found
better to use another type of earth
connection. Two stont wires may
be buried from 6 inches to a foot
below the surface. They are
arranged so as to run parallel
to one another and about 8 feet
apart immediately under the aerial
wire. This kind of earth is an
extremely good one for both summer
and winter recepticn, since in the
latter case it can be relied upon
to give excellent results, no matter
what the soil may be; whilst in
the former it is much less affected

improved long-distance reception
consists of two lengths of wire . or

_ copper tape, spaced not less than 8

feet apart, stretched immediately
under the aerial itself. Two insu-
lators in series are used at both
ends, and the lead-in from the
counterpoise is brought into the
house through an msulating tube

similar to that used for the aerial

lead-in. The wires of the counter-
poise should be slung not less-than
6 feet above earthed objects, and
it should be remembered that if
this device is used the effective
height of the aerial is represented
by the distance between it and the
wires of the counterpoise. It is
frequently found that the use of
such a counterpoise produces an
increase in both range and_signal
strength of the receiving set.
Usually, too, selectivity is much

213

improved. The only way to deter-
mine whether any particular kind of
earth connection or counterpoise
will give better results than another
is to try out each in turn, for just
as one man’s meat is another man'’s
poison, so a system which will give
first-rate results in one case may
be quite unsatisfactory in another.
So much depends upon the locality
in which the station is situated,
the nature of the ground, the nature
of the building and other factors.

Batteries

As regards the receiving set itself
it is important that the valves and
the batteries should bein thoroughly
good condition. Valves (particu-
larly dull .emitters) which have
seen a great deal of service, are
apt to lose some of their sensitivity
and may be far too insensitive for
good long-distance work. Crackling
noises, so otten mistaken for atmos-
pherics, which become particularly
noticeable when the set is worked
anywhere near the oscillating point,
may quite possibly come from an old
high-tension battery. When the
set is brought into a sensitive con-
dition for the reception of some
far-away transmission, noises due
to the high-tension battery are
amplified to a considerable extent,
and if they are bad may besufficient
to drown what would otherwise be
an audible signal. Even if the
battery is quiet, its voltage may be
much lower than you imagine,
For successful long-distance worlk,
then, see that your battery is quiet
and of full voltage.

Condenser Efficliency

For long-distance work it -un-
doubtedly pays to have a set of
really efficient inductances. It
has been shown by Mr. Kendall,
by Mr. Sylvan Harris and others
that we have probably exaggerated
in the past the proportion of losses

‘in the receiving set that are due to

condenser inefficiency ; the badly
designed and badly made induc-
tance coil is a far worse culprit.
1t is therefore well worth the while
of any amateur who contemplates
reaching out with his set -to pur-
chase or to make up for himself
a set of coils that can be relied
upon as thoroughly efficient. At
the same time, my own experience,
for what it is worth, is that poor
variable condensers do increase
not a little the difficulty of the task
of tuning in weak and distant signals
even upon the broadcast fre-
quencies. Two yearsago I was using
a receiving set provided with cheap
metal-ended condensers of a design
that one would nowadays condema
at sight. With these I was never
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able to receive, éxéept‘on particu- ;
larly favourable nights, transmis- .

sions from such stations as WGY,
WBZ and WHAZ. Subsequently
1 vebuilt the condenser and pro-
vided watch-spring connections
for their spindles, with the result
that tuning-in was greatly facilitated
an good nights; whilst even on
poor ones it-was often possible to
tune-in several Transatlantic broad-
casting stations.

Wavemeter
Searching for weak signals, parti-

cularly if the receiving set contains

several tuned circuits, may be a
difficult matter unless a wave-
meter of some kind is available.
The word wavemeter, of course, is
a misnomer, since the instrument is
really a frequency meter, but the
term has become generallyaccepted.
Those who care to make the outlay
necessary for purchasing an accur-
‘ately calibrated wavemeter (there
are scveral good types on the
market) will find it an exception-
ally useful instrument, since with
its help the set can be tuned
readily to any desired wavelength,
or, at any rate, to its near neigh-
bourhood, which means that only
very smail movements of the tuning
controls are necessary whilst search-
ing is in progress. For all ordinary
purposes a good buzzer wavemeter
will “give readings of sufficient
precision. Since the only battery
required is a small dry cell to
operate the buzzer, this kind of
wavemeter can be made up entirely
self-contained in quite a small case.

An Important Point

The main point to remember when
using a”buzzer wavemeter is that
it should be placed at some distance
from the aerial tuning inductance
of the receiving set. "If the distance
between the two is small, so that
the coupling between them is com-
paratively tight, it may be found
that the note of the buzzer is
heard with almost equal loudness
over a number of divisions of the
condenser scale. Close tuning and
accurate readings are obtained only
when the distance between the
two is such that the note of the
buzzer is just comfortably audible
:a the telephone receivers or the
Inudspeaker when tuning is made as
sharp as it can be,

How to Calibrate One Wavemeter
from Another

Opinions are rather divided
among wireless folk at the present
time over the question of high-
frequency amplification for long-
distance work. There are many
who swear by it, whilst others will

‘band

have none of it. Only the expert,
however, can gzt.the fullest ampli-
fication by reaction, and for the
ordinary man high-frequency ampli-
fying valves are a great help.
Certainly for work upon the very
short waves the high-frequency
amplifier is out of place, since no
present system appears to be able
to deal satisfactorily with the
enormously high frequencies in-
volved ; mnor is high-frequency
amplification necessary -here, sinca
shortwave signals, such as those of
KDKA, even from great distances,
come through with surprising
strength upon a single valve set,
provided that both it and its col-
t>ctor system are efficient and that
the receiving station is not situated
in a blind spot. Upon the 600 to
1000 ke, band (500 to 300 metres)
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rate, of the foreign ‘stations are
working whilst our own are not.
One of the best times for Contin-
ental reception used to be on
Sunday between the afternoon and
the evening transmissions of our
own stations. At the present
moms=nt, however, it is difficult
to do any successful work at this
time, in London at any rate, owing
to the -interference experienced
from oscillating receiving sets. In
the country matters are not so bad
as a rule, though the effects of
radiation may be troublesome at
times. In long-distance work the
maxim ‘‘live and let live '’ should
be observed, for if receiving sets
are allowed to oscillate the situation
soon becomes ridiculous, no one
bsing able to hear anything.
Luckily many of the Continental

A view in the transmitting room at the Madrid station,
A Marconi “ Q" type transmitter is employed.

there are several forms of high-fre-
quency amplification which can be
used with success, and these have
been frequently used in Radio Press
sets.

When to Listen

Owing to the present crowded
conditions of the 600-1000 ke.
there are many foreign
stations which cannot be heard at
all when our own stations are
working, whilst those who live
near a main station may find it
impossible to hear anything else
upon a fairly wide waveband
owing to the shock excitation of
the receiving aerial caused by its
powerful transmissions. The ideal

-time for long-distance work there-

fore is omne at which some, at any
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stations may be found at work on
any night of the week after the
closing down of our own. Recep-
tion conditions are often very
good indeed at these late hours,
and as many of the oscillators have
etired to bed, much. less inter-
ference may be expected.

Weather Conditions

Weather and atmospheric con-
ditions have a great deal to do with
long-distance reception. Speaking
gznerally, the best results may be
looked for on a dull overcast night
when rain either threatens or is
actually falling. Often, too, one

‘'obtains wonderful results upon a

thoroughly dirty night which any-
one who is not a wireless enthusiast
might well anathematise. i
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_ g}Pi]inS aBalanee

To balance a pole across a trestle a certain
amount of see-sawing is necessary. You
move it in one direction, and it overbalances ;
then you move it back a bit, and so on, until
a perfect balance is found.

Tuning your set is very much like balancing
a see-saw on a irestle. By brinzing your
set into tune the ka'ance may be up et and the
receiver * howls " ; then you dash across to
the reaction dial, and reduce its reading,
thereby stopping oscillaton. And so a
bilance may be struck by alternate adjust-
ments, first on one dial and then on the other.

How much easier it would
be to combine these. two
adjustments on one com-
ponent, to introduce

balance over our trestle,

as it were. The Seamark Connode is the
only instrument which does this. It allows
reaction or condenser to ke increased or
decreased until a balance is obtained, without
removing th: hand from one dial to another.

Moreover, decrease of reaction on the coil
holder can be obtained in the same direction,
as decrease is obtained by the condenser.
1f one adjustment introduces instability, a
compensating re-adjustment may be mede on
the Seamark Conncde without even altering
the direction in which the hand is moving.

=% 196

If any difficulty is experienced in obtaining

The JEAMARK CONNODE

REG®?
WRITE DIRECT TO THE
Sole Patentees and Manufacturers :

C. BE. NEEDHAM & BRO,, LTD,, 2, MILK ST., SHEBFFIELD

——
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Faults

John Underdown.
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WO years ago a walk along

the front at any little

f seaside town on the Kent
coast, between Dover and Deal,
disclosed scarcely mbore aerials
than could be counted on the fingers
of one hand. To-day many houses
and bungalows sport an aerial,
showing how greatly increased
is the popularity of the Broad-
casting Service. The number
of listeners is being continunally
augmanted, and many who have
previously only associated the word
““ yalve ** with such everyday things
as bicycles will becoms the proud
possessors of valve rsceiving sets
and may be confronted at any time

of changing the three valves round
in a]] three sockets had been tried,
but only when the original H.F.
valve was placed in the first socket
and - extinguished, or almost 5o,
would the set work,

Filament and Grid Touching

Through previously having ex-
perienced similar difficulties, the
trouble was at once apparent from
these particulars, and the remedy,
that of replacing the high-fre-
quency valve, given. This at once
allowed the set to function in the
normal manner,

The explanation of this puzzling
phenomenon was that the filament

Low-Frequency GCircuits

A valve fault of this type, namely,
the filament shorting to the grid,
only gives rise to the symptoms
previously mentioned when in an
H.F. stage and hence in other posi-
tions is not easily detected since it
will appear to light correctly,
although causing a complete cessa-
tion of signals should it be used
as a detector or an L.F. amplifier.
If, therefore, a set becomes *‘ dead,”’
although all the valves appear to be
glowing at normal brilliancy, atten-
tion should be paid to these acces-
sories as well as to the more obvious
points such as seeing that H.T. and
loud-speaker leads are intact. By

by faults which
to the uninitiated
.seem inexplicable.

gradually turning
down the filament

Ve

It is proposed,: in
the course of this
short article, to

A
¢

deal with a few
somewhat puzzling
occurrencesin order
that the remedies,
which are by no
mz2ans always ob-
vious, shall be
available should
such difficulties -be
experienced.

é

resistances in turn
it is possible, with
many bright emit-
ters, to see whether
the filaments are
abnormally curved,
since their shape
may be clearly seen
when only just
glowing, although
sagging is not dis-
cernible at normal

TR

B,

1
L

5.1 |

brilliancy.  With
dull emitters,

H—]

A Valve Fault

Recentlya friend
who was using a
general purpose

-
S=if!

Fig. 1.

A three-valve tuned anode set in

puzzling valve fault developed,

generally, it isoften
impossible tolocate
such defective fila-
ments by inspec-
tion, and if a spare

wnlich a

type of three-valve
set employing-the circuit of Fig. r,
wrote to me stating that he was
experiencing difficulty. The
symptoms were that the set,
which had previously given every
satisfaction, had ceased to function
when the high-frequency valve was
burning at normal brilliancy, al-
though when this valve was switched
off on its filament resistance R,
or only just glowing, the programme
from the local station (2LO),
distant 20 miles, gave fair tele-
phone strength, whereas normally
sufficient volume for the loud-
speaker was obtained. The effect

of the H.F. valve had sagged badly
S0 as to be in close proximity to
the grid, and when alight at normal
brilliancy expanded suffciently
to touch completely. This to all
intents and purposes was equiva-
lent to short circuiting the aerial
circuit so that no voltages were
applied across the grid and fila-
merit of the first valve. When cold,
or the filament only just glowing,
no‘short’’ was present and the set
functioned, since signal voltages
were applied to the detector valve
through the internal grid to plate
capacity of the first valve,
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valve is available
it should replace each valve in the
receiver in turn, when, provided
one only is responsible, the offender
will be easily discovered. Perhaps a
better test is to try them individu-
ally in a single valve set should one
be obtainable, since the very re-
mote possibility of more than one
developing the same trouble is thus
guarded against.

Trouble Due to Microphonic
Valves
A further somzwhat unusual
trouble, due to the microphonic
effects in certain -06 ampere type
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valves, has recently come to my
notice, the user of thesetin question
residing in aremote partof Cornwall
and employing the well-known *‘ 4-
Valve Family Receiver ”’ designed
by Mr. Percy W. Harris, mainly for
loud-speaker work frcm 5XX. In
this case, in the telephones excellent
reception was obtained from the
high-powered: station -on three
valves, and apparently the quality
was still good on four, although so
loud that it was difficult to judge
with any degree of certainty. When,
however, the loud-speaker was sub-
stituted for telephones a buzzing
noise was heard, which grew rapidly
in intensity until it ccmpletely
drowned all signals. Upon switching
over to phones on four valves, the
trouble seemed to have ceased.

Mechanical Vibrations

A letter elicited the fact that the
loud-speaker was standing very
close to the set and, in fact, on the
same table on which this was placed.
«06 ampere valves were employed for
all stages, and these were placed in
ordinary type valve-holders. From
this information it was deduced
that the buzzing was due to micro-
phonic effects in the valves, and on
advising that the loud-speaker be
shifted into another part of the

room, the trouble ceased and signals
from the loud-speaker were of excel-
lent quality.

The explanation was that actu-
ally the physical vibrations set up
by signals from the loud-speaker
had set the electrodes of the
valves vibrating at an audible
frequency, and this effect being
cumulative, it finally drowned all
signals. Such cases as this are not
very common, but where a loud-
speaker is employed close to the set,
and buzzing starts, gradually grow-
ing until signals are drowned, it is
always well to switch over to phones
and notice whether the effect is still
present. If absent it may be taken
definitely that the trouble is due to
vibrations from the loud-speaker
affecting the valve filaments, and
this instrument should be shifted
to a remote part of the room, when
the buzzing will generally cease.

A Tropadyne Fault

Now that Supersonic heterodyne
receivers are becoming so popular,
every genuine experimenter wishes
to try a receiver of this type, but
often the number of valves em-
ployed makes the cost of such a set
prohibitive, so that any means
which will reduce the number re-
quired, without sacrificing efficiency,
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will make special appeal. The
¢ Tropadyne ” arrangement, of
which the combined first detector
and oscillator portion of the circuit
is shown in Fig. 2, is one that has
many staunch adherents. In certain
‘designs of American origin the
oscillator coils L, and L, in the
diagram are wound on one former,
being separated by only a small
distance such as 1 in,

Testing the arrangement

Recent experiments with the
oscillator coils L, and L ;,wound with
24-gauge double cotton-covered
wire, on a 3} in. former, elicited a
certain amount of information
which may be interesting to certain
experimenters and is given here-
with. L, consisted of 51 turns with
the nodal tapping point taken from
the 26th turn. L, the reaction coil,
was of 40 turns spaced at § in. from
L., and wound on in the same direc-
tion, The oscillator and first detec-
tor part of the set was connected to
a normal receiver employing two
high-frequency stages, a detector
and one low-frequency amplifier.
The coil L; in the diagram was
actually the aerfal coil of the set,
whilst L, was the reaction coil, the
connections to which were altered
so as to make it the primary of the

that elusive result vainly striven

after by

every enthusiast, is
definitely assured if you use only
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input filter transformer. When the
correct connections for the reaction
coil L, had been found, th= set func-
tioned excellently, giving 2LO on
the loud-speaker at good volume
with employing an ordinary No. 50
plug-in coil for the {freme aerial I.,,

MODERN WIRELESS

fair loud-speaker strength without
any trace of 2L0O. Newcastle and
Bournemouth, as well as certain
Continental stations, also came in
well, but Birmingham was ex-
tremely disappointing in strength,
although on the outside aerial,

TONT+
Fiurer 0 CRID OF
T LF VALVE
C. L s
T "
POTENTIONETER
DL] N
L,
= Vi
>
! -0003uF
=3
=
4 C L 3
C 2 .oo0suF - C LT+
T R, F To
~8 d LT_.

Fig. 2. — The Tropadyne arrangem:ant empioyed with
Su ersonic receivers.

at a distance of 12 miles from the
London station.

Variable Reaction Coupling

Employed on a 4-ft. frame Man-
chester was succassfully obtained at

this station is one of the best
of the distant ones received
in this district. From these results
it was deduced that such poor
reception from the Birmingham
station was due to a too small

reaction coil L ;.. Increasing the high
tension on the oscillator valve im-
proved results somewhat, but the
station was still not up to expected
strength. Increasing the size o1 L,
by five turns again increased volume
from 5IT, but on going back to the
lower wavelength stations, such as
Cardiff, the set gave a continuous
squeal. By cutting the former be-
tween the two coils and arranging
that I, could be moved, thus
tightening or loosening the coupling
as desired, the difficulty was finally
overcome,

A Puzzling Combination of Faults

When only one fault is present in
a receiver the behaviour of the set
is often such that'a ready diagnosis
can be given. Okccasionally, how-
ever, several faults are present at
once, giving rise to very conflicting
symptoms, which in most cases call
for a thorough instrument test to
locate successfully their causes. An
interesting combination of faults,
giving rise to some rather peculiar
phenomena, occurred with a set em-
ploying the circuit shown in Fig. 3.
It will be observed that the cir-
cuit is a perfectly straightforward
one, consisting of a direct coupled
detector valve with reaction, fol-
lowed by one transformer and one
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choke coupled stage of note magni-
fication,

Test on an Aerial

When completed the receiver was
placed on the aerial for a test, a
No. 35 coil beinginserted in the aerial
socket and a No. 50 for reaction,
An ordinary "“ R " type valve was
used as the detector, followed by a
DE5B in the second socket and By
in the'last. The H.T. supply to the
detector valve was 60 volts, whilst
120 were used on the last two valves,
with 14 volts grid bias for the first
and 6 for the second.

Long Wave Morse> Signals

Tuning in the normal manner in
order to test on the London station,
the distance to which was roughly
fifteen miles, no traces of this sta-
tion could be found, and only weak
morse was received. This appeared
to be a jumble of long wave C.W.
stations, to whose wavelengths
the set should not have tuned.
Occasionally faint strains of music
could be heard, and with difficulty
it was ascertained from an an-
nouncement that the station was
5XX. The very weak telephony
received from this station was much
distorted, although the values of
grid bias fo- beth valves were

known to be approxmmarery correct
for 120 volts high tension, and the
effect of reducing grid bias was tried.
With no grid bias at all, that is, with
the two grid bias terminals joined
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tion coil L,. Tuning on C, seemed
to have no appreciable effect.

The Aerial Coil Suspected
" From previous observations it
was well known that -the effect of

Ve ¢ 5 =

Fig. 2 —<The three-valve circuit in which two faults
were present simultaneously.

directly to L.T. negative, signal
strength improved somewhat, but
the distortion was more pronounced.
No reaction could be obtained, even
on reversing the leads to the reac-

removing the -aerial coil from a
receiver often resuits in a number of
long wave morse stations being
heard. The aerial coil L., was therc-
fore removed and tested for con-
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tinuity with telephones and a dry
cell. One tag of a pair of telephones
was joined to one side of a 43-volt
battery, the free side of the battery
to the plug of the coil,and the mietal
socket was tapped with the free
telephone tag. Loud ‘‘ plonks”
were heard in the telephones, show-
ing that the circuit was con-
tinuous.

A Disconnection

Th= next step taken was to test
between the two leads going
to the two sides of the aerial
coil socket and the metal of the
plug and socket fittings respectively.
A test between the lead from the
aerial terminal A to the metal plug,
to which this lead should have been
connected, gave no “ clicks ”’ in the
telephones, thus showing that the
circuit was broken. By replacing
the screw, which should have con-
nected this lead to the metal of the
plug, by a longer one, this fault was
remzdied.

On re-connecting the set to the
aerial the local station was received
and the set could be made to oscil-
late, but signals were poor and still
very distorted, alteration of grid
bias having the samz effect as pre-
viously mentioned.
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Not the Low-Frequency, Portion

With the set removed from the
cabinet but connected to the aerial
in the normal manner and tuned to
the local station tests were then car-
ried out with a pair of telephones
by connecting these first across the
IP and OP terminals of the L.F.
transformer. Signals at a satisfac-
tory strength for a detector valve
at the distance from the local sta-
tion were obtained with the tele-
phones in this position and purity
was excellent. Next the second
valve was lit and telephones con-
nected across the choke coil to the
points marked 1 and 2 in Fig. 3.
Signals were again heard at good
strength and purity, the normal
step-up from valve to valve being
obtained. This exonerated the de-
tector part of the circuit, the low-
frequency transformer and the
second valve.

The Choke Coil

From the previous results it was
obvious that the fault was located
eithar in the choke coil Z, the coup-

ling condenser C,, the grid leak R; -

or the last valve.

The telephones were therefore left
connected in parallel with the choke
coil Z and the loud-speaker placed
between the L.S. terminals and the

last valve lit. With the normal
values of grid bias, as previously
indicated, signals on the loud-
speaker were now of fair strength
and purity. Volume was, however, up
to -that which should be expected
from a 3-valve receiver. It showed,
however, that the choke coil Z was
the offender, and testing this for
circuit with a pair of telephones and
a dry cell only gave very very faint
*“ clicks.”” Testing across the second-
ary winding of the first transformer,
for the sake of comparison, very
much louder ‘“ plonks’ were ob-
tained in the telephones, thus show-
ing the choke coil Z to be discon-
tinuous.

The Trouble Remedied

Careful examination of the two
leads from the ends of the choke
coil winding to its two terminals
disclosed thefact that one was loose,
and the removal of the outside
covering of Empire cloth showed
that corrosion had taken place at
the point where the stout wire from
one terminal was joined to the finer
wire of which the choke was wound.
This was apparently due to the use
of acid flux and was soon remedied.
When the repair had been effected
and the choke coil replaced the
receiver functioned excellently.

Mzr. PERCY W. HARRIS

uses 2 “DRUMMOND.”

‘The popular Editor of **The

Wircless Constructor ** and
"Assistant Editor of * Modern
Wireless ™~ and ** Wireless
Weekly,"” whose work in the
wireless world needs no
further introduction, found
that in some of his experi-
mental work he needed a -
lathe in bis workshcp. He
chose the DRUMMOND
4 in.—an all-round tool which
covers a very large range
of operations apart from just
plain turning. Standard
parts do not always fill re-
quirements—some special
jdea needs working up.
An ebonite former, a new
spindle, a special terminal—
ifp you have a lathe you can
make it yourself and enjoy
the fun. Half the pleasure in
constructional wirelessis gone
if you buy everything made.

The
DRUMMOND 4in.
Universal Lathe

is the best for the home
worker. Its usefulness for all
model work, repairs, etc., is
unique. A saw table can be
supplied for cutting panels,

etc.
Full detasls in our illusirated
lists, free.

Have you written ?

DRUMMOND BROS,,

Reid Hill, GUILDFORD,

In replying to advertisers. use Order Form enclosed.

your _receiver

fine tuning device.

which permits the

transmission.

COLVYERN

LOW LOSS

Hs vhen you,want to calibrate

The Colvern Selector is a geared Condenser 'e
and embodies a system of fine tuning control
definite and accurate
location of any pre-determined calibration.

It is an instrument which will give the
precise tuning essential to perfect reception,
whether of local broadecast or weak distant

Little experience is
necessary upon any
such super-sensitive
circuils as the short
wave side of the
Super-Heterodyne or
capacity-reactioncir-
cuits lo_self-demon-
strate that distant
work is an impos-
sible pastime with-
out a wmechanical

operating on the con-
denscy.

———\_/'\

The Golvern Selector Low Loss

Reading to 1/3,600th capacity,

Capacity .ooo5-mfd. 1 1 0
o oco3 mfd. £1 0 ©

Type F, without gear attachment
Capacity .ooos mid. 15 0
14 0

023 mid,
QOne hole fixing. Other capaci-
ties if required. Descriptive
Folder upon rejuest.

to dead accuracy that the
Colvern Selector proves its superiority as a

Indcpendent Vernier
Price 2/8

Golvern

ASK YOUR DEALER ALSO FOR THE COLVERN LOW LO3S COIL FORMER Price 6/.

LTD.

COLLINSON PRECISION SCREW CD., LTD., Provost Works, Macdonzid /d.,
Waithamstow, London, E.17.

Telephone : Walthamstow 532.

Barclays AL,
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EFESCA

-Vernistat
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FILAMENT CONTROL

HE Efesca Vernistat provides the most delicate
filament contro!l yet invented, and is par.
ticularly useful in circuits requiring in.

dividual comtrol of valves, where filament
temperature plays an important part in efficient
Yeception. - It is especially suitable for the
control of H.F. and detector valves.

The Vernistat absolutely safeguards valves from acci-
dental burn outs, -as threc complete turns of the knob
are required to brmg in or take out the whole resistance.

For Bright Emitter Valves, Resistance 5 obms, 6 /-
For Dull Emitter Valves, Resistance 30 ohms, 6 /-

Ask your Wireless Dealer to show you the
ktesca Vernistat and the complete range of

COMPONENTS

Write for Catalogue No. 559/3
describing all Efesea Components

WHOLESALE ONLY :

FALX, STADELMANN & Co., Ltd.,
Efesca Electrical Works,
83.93, Farringdon Rd., London, E.C. 1
and at Glasgow, Manchester and Birmingham

L.F, Trans- Anti-capacity Square Law
former itc Condenser
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FAMOUS FORMO PRODUCTIONS

‘0003uF  ‘ooocuF
FORMO - DENSOR
complete with
FINE TUNING
RECORDING DIAL
17/6

FORMO - DENSOR
without Dial
10/6

FINE TUNING
RECORDING DIAL

separately

1/6

The New Formo-Densor Straight Wave, Ultra Low
Loss, with 200-1 Fine Tuning Recording Dial.
SEPARATES STATIONS WITH HAIR-SPLITTING
EXACTITUDE A condenser of advanced design, suitable

alike for laboratory and general use, and for Super-Het., Neutro-
dyne and other circuits designed for super-selectivity.

GROUNDED ROTOR, INDEPENDENT  SKELETON
FRAME, JEWELLERS' METAL VANES, NO HAND
CAPACITY, STATIONS LOGGED ON. THE DIAL:

THE EVER POPULAR

FORMO SHROUDED MODEL

12,500 Turns
10/6 Formerly 18/-

This transformer is increasing in
favour by leaps and bounds, and,
at the .new price of 10/6, is un-
deniably the utmost value in
Radio that money can buy.

It is giving honest and faithful
service to thousands of listeners in
every quarter of the globe.

THE FORMO PERFECTION
L.F. TRANSFORMER.

Full, rich, meflow reproduction of voice or music, with the utmost
ﬂdehty ITS STRONGEST APPEAL IS To THE MOST
CRITICAL. ONE GUINEA. 30,000 turns of wire. Correctly
proportioned between the windings. On a core composed of the
exact amount of iron.

IHlastrated Descriptive
Leaflets on Request.

THE

FORMO COMPANY

(ArRTHUR PREEN & Co. LtD.),
CROWN WORKS,
CRICKLEWO0OD, LONDON, N.W.2,

In replying to advertisérs, use Order Form enclosed.
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‘¢ Meta Soldering Iron Heater

NEATlittledevice for utilising
A ““Meta " solid fuel—a substi-

tute for methylated spirit in
the form of white tablets—has been
submittedforourcommentbyMessrs.
Frederick Pratt. This has a small
metal trough, for holding the
‘“Meta "’ tablets, mounted in a
supporting frame on which to rest
the soldering iron when in use.
A pair of tongs is also provided
for handling the fuel. On trial a
single tablet was found to bring a

MODERN WIRELESS

¢¢ Quality ’ Duplex Coils
y

ESSRS. Goswell Engineering
Co.,,Ltd., havesent for prac-

© tical test a set of their
‘‘Quality "’ duplex coils. These are
doublebasketcoilsofd.c.c.wire,main-
ly self-supporting, and are mounted
on the customary plug-and-socket
coil-base for use in coil-holders.
The sizes submitted were the Nos.
25, 35, 50, 75, 100, 150, 175, 200,
250, 300, the last two being
actually made up of two double-
baskets mounted closely side by

The ' Meta "’
uses solid fuel
clean flame.

soldering

which burns with a

M L B T T T T HTH T T T T T

reception was possible with this
combination. The maximum fre-
quency with this arrangement was
856 kc., thus including the Cardift
station. It was not found practic-
able to choose a good combina-
tion of three coils for a three-
coil-tuner . loose-coupled circuit ;
accordingly the local station effec-
tively drowned out all others
except 5. XX. The latter station
came in at excellent strength on
Nos. 200 or 250 as primary and
No. 175 as reaction; the largest

iron heater

medium-sized iron to an adequate
heat, without any danger of over-
heating it and spoiling the tinning;
the flame being a clean one very
similar to that of alcohol, and almost
odourless. It was apparently
statleand-quite safe.- Provided that
‘the soldering operations involved
were not protracted, as in wiring up
a many valve set, this compact
device should prove convenient to
the amateur constructor. A tablet
lasted from five to ten minutes, in
practice, and several minutes were
required to get the iron hot enough
for use.

side for the sake of compactness.
The No. 200 was, therefore, the
largest, ‘being 5 in. in diameter by
about § in. thick: this and the
No. 175 had a reinforcement of
radial rods between the outer
windings. On practical trial
it was not found possible to obtain
self-oscillation on a small single-
wire outside aerial with the Nos. 25

or 35 in the grid-circuit, direct- -

coupled; No. 50 with No. 75
as reaction covered the ordinary
short-wave range for the main

stations with a .0005. pFF. tuning- .
condenser in parallel; and distant -
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A  representative
“ Quality’"” Duplex plug-in coils.

is neat and workmanlike,

group of  the

coil reached about 97 ke. with
the same.reaction-coil. The short-
wave coils appeared to be of medium
resistance when tested; it is
obvious that the inductance-value
1s in each case considerably below
that of ‘most commercial coils of
the same turns-rating, in general
a coil two-sizes larger than usual’
being required. The appearance
and
it would appear as if the coils
would stand quite a deal of
handling, being securely mounted
and tied.. The price is quite
moderate, E
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‘“Varic ”’ Variometer
ROM Messrs. Lionel Robinson &
Co. we havereceived asample
of the ‘' Varic” air-spaced
variometer, in which both rotor and

stator windings- are of ‘thick wire -

with insulation that gives good
spacing; and are practically self-
supporting. -The ~instrument_ is
about 3% in. diameter overall, and
is designed for 'mounting behind
the panel by two small screws
and short brackets. A substantial
plain spindle carries a knob-and

bevel scale, which are-secured by -

a set-screw to the spindle. The
frame of the instrument is built
up on light fibré rings, giving. a
minimum of solid dielectric.~ It
appears to be 'sturdily made;
small terminals ‘afe provided for
connections at the side of the
frame, whilst good noiseless con-
nection with the rotor windings
is ensured - by spring bearings.
The available’ tuning-range, on
an aerial of .0003. uF capacity,
was found to be from

A photograph

of .the

JVaric?' variometer -made
by: Messrs, Lionel -Robin-

diameter brass ring carrying two
rows of radial screwed pins, 15 in’
each set and spaced %
staggered,” on which the

but

son and Co.

in. apart,

November, 1923

wire is wound- in- the familiar zig-
zag manner, coanting either six
or nine pins on at each crossing.
The finished coils, it is suggested,
should be made rigid by means
of ~ cold * lacquer. before ~removal
from thé former. Suitable wire-
sizes (commencing with No. 22
gauge) and turn-numbers are
given in an accompanying pam-
phlet. - The former is a well-finished
substantial instrument; it is pro-
vided with a convenient wooden
“handle for use when winding ; and
the pins were firmly held, yet
readily removable from the finished
coil. It should prove well adapted
for its purpose! Some questxon
might conceivably arise in con-
nection with the use of this ap-
paratus for the construction of
duolateral coils, in regard to possible
patent mfrmgements however,
it is evident that the same in-
strument can be used for making
un’ a variety . of low-capacity
coils.

¢ Interad » Low-Capacity

Valve Socket

about 1,500 to 536 kc. (200
to 560 m. wavelength), -
a certain amount of casual
panel  capacity being
present as well. In valve-
reception,without reaction,
by the Moullin voltmeter
method, the signal-voltage
recorded on the local
station compared with that
given by an optimum
design of plug-in coil; in
crystal reception  the
figure observed was 34
microamperes on the small
single-wire aerial as against
35 microamperes for a }-
large standard air-spaced
low-loss variometer, and

on the large high aerial | -

R il o

VALVE-SOCKET of
the low - capacity
type, strongly re-

calling the American pat-
tern for affixing on a base-
board, and having four
small terminal - screws
arranged around a flanged
base for connections, is
the ‘‘ Interad,” a sample
of which has been sub-
mitted by Messrs. Whole-
sale Wireless Co. The
connections to the valve-
legs are completed by four
spring  contact - fingers
within the hollow base of
moulded insulating mate-
rial, a secure wiping con-

of greater capacity 114
microamperes as against
117 with _the standard.
The crystal was tapped
across the wholeinductance in these
tests. The performance of this
carefully designed variometer was,
therefore, excellent, and it showed
an unusually low H.F. resistance.
It can 'be most heartily recom-
mended for general use where
a variable inductance is re-
quired, and ‘should give every
satisfaction so long as the wind-
ings are kept quite dry.

The * Anvil’* Coil-Former

ROM Messrs. Burwood Electri-
cal Supplies Co. (1924) we have
received a sample of their

. “Anvil”’ coil-former, which is specifi-

cally intended for winding,at home,

coils of the duo-lateral .and honey-
comb vanety Thisconsistsofa 12 in.

R . amn
ta

Perr Ca

The * Anvil” Coil-Former,
Burwood Electrical Supplles Co. (1924).

This
how
the-

1 Interad "

illustration: shows -

contact is made to
valve pins in__ the.

valvesholder.
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made by Messrs,

tact resulting. Incident-

impossible to insert the
valve in the wrong orien-
tation in this socket, whilst casual
capacities between terminals are
evidently greatly diminished. The
socket should lend itself to a very
neat arrangement of wiring in a
multi-valve receiver.  Finish and
insulation-resistance  are both
satisfactory.

_ Practi_cal
Methods of Neutrodyning

by PERCY W..HARRIS, M.LR.E,
.appears, in

WlRELESS "WEEKLY

: fot OCTORER:26.
Gd Every Wednesdar

s

ally,it would be practically-

T —— L e A e

ressy,
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NEW invention of the Western )
Electric Company, that will put a

new complexion on Loud Speaker }

reproduction. )

_‘ The “Kone” Loud Speaker, as its
‘ rame implies, has been evolved by the
3 scientific application of two cones, with
the result that absolutely faithful re-
production 1s assured of every musical ‘
‘ note and complete freedom from the
objectionable guttural tones associated
with mest Loud Speakers of the horn

1ype,
Order yours now and save dis-
¢ ppoimtment.

| Price £6 6 O

| Vesrern Efectric Company Limited,
; Cennaught House, Aldwych, London, W.C.2.
"Phone : Central 7345 (10 lines)
WORKS :
North Woolwich =~ New Southgate
Hendon

BRANCHES:
Clasgow, Leeds, Birmingham, Manchester,
Newcastl , Cardiff, Sou‘hampton,
Liverpool, Dublin.

‘ Wesrerrr Electric

LOUD
SPEAKER

par-excellernce

—

MODERN WIRELESS

THE U.S. SUPER TRANSFORMER

As used
1n  circuils
publishedin
“Modern
Wireless'’
and ‘“The
Wireless

Constructor"

Maximum Magnification

without Distortion

"HE faithful re-creation of the broadcasting artist
through the loud-speaker devolves upon  the
quality of the low-frequency transformers.
These must give ample amplification, but it must
be amplification without distortion. A transformer
that gives the maximum increase in volume with-
out destroying the tonal quality isthe U.S. Super.

The U.S. Transformer’s success lies in the ex-
cellence of its design. The core, with no bolts
through it, is packed with finest stalloy iron,
allowing ‘fullest amplification without hint of
distortion ; winding is done by experts; terminals
are large and comfortable, with ebonite strips at
top and soldering tags. Ratio gnaranteed 5:1.

PRICE

18/6

from all dealers
or direct from
the manvfac-
turers.

“U.8" TRANSFORMERS
ARE BRITISH THROUGH-
OUT. THE LETTERS HAVE
NO CONNECTION WHAT-
EVER WITH THE WORDS
‘““UNITED STATES.”

2 OTHER

U.S.

TRANSFO RMERS
of High Grade Efficiency 'IT/\\\

No. 1, suitable for first si)age “104721

ce Vi o)
No. 2, designed for following stages \‘ __Brzhs
and power work. Price 11/6 u -
All U.S. L.F. Transformers are tested &
and guarantee.
Write now for a copy of the N.P,L. \/
Chart showing the amplification
curve of the U.S. Transformer.

E‘
= 4

>
N

‘“ The present instrument, if the
high quality of the specimen sub-
mitted is an indication, can be
heartily recommended, and indi-
cates the vast strides that have
been made recently in the design
of really effective transformers for
L.F, amplification.”

o

The Radio Press test reports are
respected in all wireless circles for
their accuracy. The following is a
verbatim extract from the test
report made by A. D. Cowper, M.Sc.,
in * Modern Wireless’’ on the U.S.
Super Transformer : —

A “5tol” Transformer that IS“5to1”
THE U.S. RADIO COMPANY, LTD. (tept 2),

Radio Works, Tyrwhitt Road, Brockley, S.E.4
'Phone : Lee Green 2404 Wires : Supertran, Lewis, London.

In replying to advertisers, use Order Form enclosed: 225
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HERE aremany amateurswho
are not content with simply
knowing generally how to

construct a set and how the set
works. Particularly in view of the
developments which are taking
place nowadays, many enthusiastic
experimenters desire to pursue the
‘theory of wireless somewhat more
deeply than they have previously
done. While there are many text-
books already on the market, these
books are often either too mathe-
matical or else deal in too great
detail with certain aspects of the
problem of the theory of wireless.

Filling a Need

It-is to meet this need in wireless
literature that the latest Radio
Press book, “* Mcdern Radio Com-
munication,” has been produced.
This work, which has heen prepared
by Mr. J. H. Reyner, B.Sc. (Hons.),
A.CG.1, D.ILC,, of the Radio Press
staff, is designed specifically to
appeal to the student who has a
" certain ‘technical- knowledge but
who wishes to proceed somewhat
farther. The book is written in
non-mathematical vein, but at the
same time sufficient calculations
are introduced to cnable the student
to design his own circuits and
apparatus.

A further advantage of the book.

is that many of the more advanced
chapters have been written in such
a way that they may be completely
omitted on a first reading of the
book, without in any way destroy-
ing the sense or the continuity of
the arrangement.

Elementary Conceptions

The book - falls naturally into
several sections. In the first section
the elementary conception of an
electric current is considered and
the properties of capacity, induct-
ance and resistance are dealt with
in detail. The question of alternat-
ing and oscillating currents is then
considered, and the mathematics of
this portion of the subject is dealt
with at some length. This is
important, because it conveys a
very clear idea of what is actually
happening in a wireless transmitter
or receiver, and a clear understand-
ing of the elementary mathematics
of the various processes is of con-
siderable utility in some of the
more complex applications of wire-
less, Resonant circuits and tuning,

© amateurs.

- unobtrusive and

including the important subject of
coupled circuits, are dealt with as a
corollary to this section.

Wireless Transmission

The second section of the book
commences with a very lucid
description of the elementary princi--
ples of radio communication, illus-
trating how a wireless wave is
generated and propagated from
point to point. This is all done
from a non-mathematical point of
view. The principal types of spark
transmitters in use to-day are then
described, and a chapter on ‘the
reception of spark signals follows,
in which the general' principles
underlying wireless reception are
laid down.

The Valve

The thermionic valve is then
discussed in some detail, the
characteristics and the use of a
valve as an amplifier, detector and
an oscillator being outlined. This
naturally leads to the use of con-
tinuous waves for radio communica-
tion, and after a brief description
of the continuous wave system the
various forms of continuous wave
transmitters, valve, arc and high
frequency alternator are described.

Advanced Knowledge

The third section of the book
deals with miscellaneous application
of the art. A considerable space is
devoted to the design and operation
of valve amplifiers, and the question
of radio telephony is discussed.
Chapters follow on the use of frame
aerials and direction finding equip-
ment generally, losses in conductors,
radio - frequency  measurements,
elimination of interference, high
speed telegraphy, aerials and masts,
and finally a short and somewhat
more technical consideration of the
propagation of the electric wave
around the surface of the earth. In
order to assist the serious student
in obtaining some idea of the values
used in practice, a series of examples
is given at the end of the book,
together with the necessary answers.

On the whole we think that this
book will be extremely valuable to
the great majority of wireless
It is written in such a
way that the mathematics are very
can even -be
omitted if desired, but they are
there when they are required,
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[Mullard Double

IB}I_Q'MMMH//%/V«?J

MASTER DETECTION
cells or 4-volt accumu-
Mullard Double Green Ring
loudspeakers. Made in two types :
cells or 4-volt accumu-

Mullard Double . White Ring

They - are made - in two types:

Type D .06 for 2 or 3 dry -

DOUBLE RED RING FOR HF.

are desxgncd for real long dlstance

Type D .3 for - 2-volt

lators =~ - each 16/ 6

Valves are designed for real pure

Type D .3 for 2-voit 1 4 /_
THE -MASTER -VALVE

Valves have been specially
Type D .3 for 2-volt ac- 14/
cells or 4-volt accumu-
AMPLIFICATION
reception, They are made in
accumu'’ators - each
DOUBLE GREEN RING FOR
tone reception. They will oper-
accumu’ators - each
lators - - each 16/ 6
Advt.—The Mullard Wireless Service Co., Ltd.,

DOUBLE WHlTE RlNG FOR
selected for supenor detection.
cumulators - - each
lators - - each 16/ 6
Mullard Double Red Ring Valves
two types :
14/-
Type D .06 fcr 2 or 8 dry
L.F. AMPLIFICATION

ate small and medium-sized
Type D.06 for 2 or 3 dry

Ask any dealer for leaflet V.R.26.
Nighti{:gale )ane, Balham, London, S.W.s2,
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ASTER Valves are not entirely the work
of the electrical specialist. My beakers
and solutions may provoke the mirth
of those engineering demi- gods, but

ythey know right well that the purity of

their materials and the advantages of certain
minerals are the results of my labours.

I am like all chemists—EXACT.

I want perfection in the materials for my valves
. . « you want perfect reception. . . . .  Then
take the advice of a man who is decidedly
analytical and ask for

Mullard

THE - MASTER - VALVE

Ask any dealer for Leaflet V.R.26 for complete range of Mullard Receiving Valves,

N et M ——— o — Y P

Advt. The Mullard Wu'eless Service Co., Ltd., thhtmgale Lane, Balham, London, S.W 12.

T, W.1.

In replying to advertisers, use Order Form enclosed. 227
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s
1 EVERY “Utility ’
' f

- T

Component is

ully and unconditionally
guaranteed. If for any reason -it E
proves unsatisfactory in service,

return it to us and it will be replaced &
by a new component by return of
post.

“UTILITY ” SQUARE LAW CONDENSERS

are old favourites. Thousands of keen wireless users have, already
proved their excellence.  The report of the National Physical Laboratory
is equally favourable. Their squate law scale makes close tuning an easy
matter. Fixing is the usual “ Utility ” one hole method.

Vernier
Square Square

Prices,

November, 192_5.
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30 STATIONS

ON LOUD

SPEAKER

With Bowyerz=Lowe SuperzHet. made

by Amateur

That is just one of hundreds
of reports we possess testi-
fying to the remarkable
qualities of the Bowyer-
Lowe Seven-Valve Super-
Het. Users everywhere say
that its power and selec-
tivity are astonishing, yet
an amateur can build it in
less than a week from the
clear instructions and blue-
prints supplied with the
Bowyer-Lowe Construc-
tor’s Kit.

in less than a Week !

including Baseboard ; Drilied
and Lngraved Panels for
Instruments, Valves and
Terminals; complete set of
Bowyer-Lowe Super-Het.
Transformers and new
model Oscillator Coupler ;
Square Law and Vemier
Condensers; Jack, Screws,
Nuts, etc.; together with
full instructions, photo-
graphs and full-size biue-
prints of panels and wiring

Ref. No. Max, Cap. Law. Law. The Kit contains the prin- Order this Kit to-day and
W.M.123 .cotomF. 12/6 15/~ cipal components Tequired, build the set of the year.
W.M.144 .coo7smF. 11/9 14/3 -

W.M.124 .ocoosmF. 10/6 13/- “7

W.M.r2s .cco3mF.  8/9 113 BO YER-LO ; ‘ E g

W.M.145 .coo2mF, 7/9 10/3 -

W.M.146 .coormF. 7/6 10/- ALL BR lTlS H 7 VALVE Oy

SUPER-HET. KIT

These condensers are also available
at the Same prices with ordinary

semi-circular  plates. If  required, { Obtai’nable Uerough good dealers or direct from the
- specify * Standard ” type. ]
» | | Bowyer-Lowe Co., Ltd., Letchworth

EE5565E5 58556 E9SE8 555986 HE 5 EE A NI IHATDEFE
Fizicher,

“UTILITY” NO CAPACITY CHANGE
OVER SWITCHES

Made to change over any number of contacts, The design ensures that
self-capacity is negligible and contacts are rubbing and therefore self
cleaning.

Made in two Styles—Knob and Lever Patterns. -

: COMPONENTS

i H. & B. SLOW-MOTION

Prices {each) Knob. Lever LOW-LOSS CONDENSER
No. No. This instrumfeut egb;l)d.ies allli the char-
acteristics of a high priced precision

W.M.130/1* 3/6 W.Mys/1 4/8 instrument, yet it is offered at a price
W.M.130/2 4/- WMu7/z  5/- within the reach of all. One knob controls
W.M.130/3 5/- W.M.147(3° 6/~ both lfoSt an%slg;vr motioxlll, sliglht pressure
5 on the kno ows the slow-motion

W.Ma3e/s 6/~ WMagz/e /8 mechanism out of gear, the condenser
W.M.130f5 7/- W.M.47/s 10/- then working in the ordinary way. On
W.M.x30/6 8/~ W.M.147/6 10/~ releasing the pressure the slow-motion
mechanism is instantly in operation. It

is one-bole fixing.

®This figure shows the number of
PRIC
‘0005 12/8 each. ..

poles changed over, e.g., W.13o/4
indicates Knob type 4-pole change
over.

ES.
9003 11/6 each,

Nickel plate finish—Knob type 3d.
Lever 6d. each extra.

Led., H. & B.BACK-OF-PANEL

Birmingham.

Utility

WILKINS & WRIGHT,
Works, Kenyon Street,

MOUNTING SLOW-
MOTION COIL-HOLDER
Cap be mounted behind the panel
| { whilst at the same time obtaining the
‘| finest tuning movement. Mounted
on small’ round base of polished
grade “ A" ebenite with aluminium
finished metal work.

Smooth action and absence of
backlash allow the largest coils to |

A A “_ = i minutely adjusted.
A F SN o Pl PRIGES.
A C u ;\,_.R f\‘ M T 2-way 5/6 each.
3-way 8/- cach.

COMPONENT.

HALL & BRENARD Lid.

London Terminal Aerodrome, CGroydon, .
] Surrey. Tel. : Croydon 975.

11 : : ' —

EPS. 3 ,

228 In replying to advertisers, use Order Form enclosed.
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® N.P.L. Tested Coils at
E remarkably low prices
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is accurafe — siays accurale
[XED condensers are important ur;'ts in a radio re- = STRIP INDUCTANCE COI LS

The New. erd .Caﬁden;éer @ S%@ S

ceiver and should be carefully chosen for sustained
accuracy. In reflex and other circuits where capacity
is a critical factor, accuracy in the fixed condenser. may
make the great difference between a set that performs
perfectly and one that is uncertain as the weather.

Sangamo Fixed Mica Condensers are guaran.

The table given below shows the results
of tests carried out by the National
Physical Laboratory. As will be seen,
the Self-capacity of these coils is ex-
ceptionally low, particularly in the
coils used for the B.B.C. waveband.
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teed to be accurate under all temperature and humidity e I
conditions. Neither the intense heat of soldering nor Coil ‘,‘;{3,‘;2‘ oo Bprox. IVave ONeth o Price
the rain-soaked atmosphere will impair their accuracy. S m/iuivfds. S AR
Even at the seashore, where the salt air creeps in to
change the capacity of cxposed condensers, the accuracy 20 | 12-3 9 wo| 150 | 210|383 &
of the Sangamo is not affected in the least. 25 25 9 100! 215| s00|3 8
Moulded in smooth brown bakelite, the Sangamo 85| 50! 10 | 145| 800 | 425/3 8 i
Fixed Condenser is most pleasing in appearance. 40 | 100 |. 10 200 | 425 600 | 8 @
Sangamo Condensers are made in all standard 50 | 150 | 10 245 | 520 785 3 6
capacities, and are suppl.ed with or without grid leak 75| 800 10 340 | 740 | 1040 | 8 9
clips. 1001 7C0 | 11 530 [ 1130 | 1580 | 4 8 ||
4 8
Fixed Mica Condenser. If he doesn’t yet stock it, send 176 | 1400 | 18 765 | 1610 | 2250 | 4 8 |}
us his name and address and we will send you the name zgg ?gﬁg }'Z :Zzg z;gg ig((];g g Z‘
o 5 - ¥
of the nearest stockist. ] sasdlmt | 55 13000 M el AL
TRADE INQUIRIES INVITED,

In addition to Low Self-capacity “ Cosmos ™

Strip. Coils have a Low H.F. Resistance,

Minimum Ohmic Resistance, are sound in

construction, entirely enclosed and neat in
appearance.

NOTE THE LOW PRICES
METRO-VICK SUPPLIES L1p.

(Proprietors : Metropolitan-Vickers Electrical Co. Ltd.)
4, Central Buildings, Westminster, London, S.W.1

0.0001 .. 2/8

0.001 —0.009 mfd. .. .. 3/-

SANGAMO THE BRITISH SANGAMO Co., Ltd.

Ponders End, Middlesex.

Accurate’
Radio Parts
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Ask your usual supplier to show you the Sangama E 150 | 1000 |- 16 640 | 1360 | 1900
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VICTORIA PRODUCTS

for  better radio efficiency

The long and specialised experience in designing
and manufacturing radio apparatus that is behind
each of the Victoria Products places them in a
class of high technical excellence and practical
efficiency that few can equal. For better results
incorporate Victoria Components.

THE VICTORIA VARIABLE GRID LEAK
and VARIABLE ANODE RESISTANCE

(1llustrated above)

The exceptional features of this component make it
superior to the many grid leaks now on the market.
It has a resistance variation of } meg. to 5 megs.
obtained by a single rotation of a Dial engraved to
present readings of variation of {5 megohms. Metal
to metal contact. Wire wound. Resistance element
always consistent and packing impossible. Positive
contact. Seclf-capacity practically zero. It is one-
hole fixing. Something entirely new.

Price 7/6 each

e e T VICTORIA LOW-LOSS CONDENSER
| INSIST 1 Observe tlle.se Poirf!s of S.np:ri..rity
Lowest losses. Min. -capacity : 4 micro-micro farads.
o Greater wavelength range obtained than in any other
fype. Spring contact. Ball bearings. Vanes insulated
Il VICTORIA l by ebonite supports outside the electrostatic field.
| ' Sturdily constructed. Higl:}y finished aluminium end
t*lates, nickelled supports and brass vanes, A really first-
i [sapyeTs class c:mdenser, particularly ideal for short wavelengths.
{‘ from j PRICES
1 .60r . 18/- .0005 ... 1a/9
i a ‘ 00075 ... ... 15/6 .0003 ... e /-
Dealers 0002 ... ... 13/6
Fitted with Vernier Dial aud precision eviension hardle
& 2/0 extra on prices quoted above.
! THE VICTORIA VERNIER DIAL

You can ‘obtain a micrometer variation of the whole
condenser by using -the ‘* VICTORIA ' VERNIER
DIAL, which has a ratio of 300 to 1, obtained by a
*  precision screw motion. No gears, therefore no back-
tash. ~ Coarse and fine tuning provided for. Suitable
for use with any standard condenser or 4/9

,2ariometer. Price
Victoria Electrical (Manchesﬂer) Led.
V ctoria Worke, O kfield Road, Altrincham, Cheshire

Barclays Ad

__

FROM ALL WIRELESS DEAL S.
SOLE DISTRIBUTORS, United Kingdon :

THE WHOLESALE WIRELESS CO.,

103, FARRINGDON ROAD, LONDON, E.C.

Colonies and Dominions:

A. VANDAM. SAXION HOUSE,

WESTMINSTER, LONDON, S.W.

Every day more and more wirelcs:
vsers are finding out what ar
immense improvement in reception 1:
effected by the new GECOPHO\E
Super-Capacity H.T. Radio Batterics,
These Batteries are the latest
development in BRITISH battery
manufacture and are distinguished for
LONG LIFE

LARGE CAPACITY
SILENCE IN USE and
MINIMUM INTERNAL

e

Super-Capacity High Te sion RADIO
Prices from 7/6 to 27/6.

Sold by Wireless and Electrical Dzalers everywhere.
Manufacturers: The General Electric Co., L'd.. Magnet House, Kingsway, W.C

230 In replying to advertisers, use Order Form enclosed.
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Silent i
.« f

®.

Operatwn

o

Th@%@ll
(C@mbnnecdl Grid Leak
and Condemnser - » -

““ As silent and sure in operation as the
British Navy."

HIS was the spontancous opinion of a
T keen radio amateur who purchased
and tested the New Yesly Combined

Grid Leak and Condenser.

The undoubted value of a really efficient
grid-leak and condenser unit cannot be over-
rated when you want the very best results
from your set. The Yesly combined component
is specially designed for efficiency together with
cconomy of panel space while both condenser
and resistance are of guaranteed values.

Both components are mounted . betwecn
substantial spring clips which allow "of the
rapid change of either for the comparison of
results.

The .grid-leak is absolutely silent in opera-
.tion and both this and the condenser are of
‘excéllent workmanship. There is little doubt
‘that this novel type of combined component
will eventually displace the older patterns.

Tabular Grid Leak (2 mevs) and Condenser
(.0003) .complete. 3/9 each

Other Values to Speczﬁcation.
A Revelation in powertul and solective tuning

has been achieved by the ‘¢ YESLY *’ ECLIPTLC
COIL HOLDER. Ask your dea'er for information.

“Yesly Components, including the above, will bz
exhibited at the Manchester Wireless Exhibition.

LOOK FOR THE NAME

MODERN WIRELESS

_ " !n /
| ?ﬁe Dry Cell Vqlve

=

your Valve Set, try a Cosmos D.E.xx

Valve. It will handle far more power
than other valves used with Dry Cells. It
is also suitable for use with a 2-volt.
accumulator.

Combined with the above feature is th€
considerable advantage obtained by reason
of its very robust filament. The D.E.1x
Valve will stand an extraordinary amount
of rough usage, and it is safe to say that it
would be extremely difficult to break the
filament without breaking the bulb.

Add to these points the fact that the D.E.11
Valve is capable of handling a large output
without distortion and you understand why
this valve is called “The Dry Cell Loud
Speaker Valve with a Long Life.”

You will improve your reception by using—

OSMOS

l F you are not satisfied with the power ol

REGISTERED BETTER
G‘ll‘}l{-‘,rjxl?gl; EI\]: ll'Jr]'}IéR : g
VOLUME! VALVE 1 2/6
Astktl f;rnl‘;aﬂ;t Obta:s:able from most Wireless Dealers, Wholesale from
Mg ? | METRO-VICK SUPPLIES, LTD.,
Obtaiimblej_romyomloca!dqaler. Ij-’you have any difficulty write to— | 4, Central Buildings, Westminster, SW. 1.

ENGINEERING SUPPLIES LTD.

235, Blackfriars Road, London, S.E.

The Dry Cell Loud Speaker Valve with a long life.

=

In replying to advertisers, use Order Form enclosed. 23L
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CLARITONE

LOUDSPEAKERS

enable you to appreciate the pleasure of parfect
reception and to obtain that sweet purity of tone
so dear to all music lovers. They stand un-
equalled in quality and service, and are
recognised as a true example of faithful sound
reproduction.

SENIOR MODEL CLARITONE
- ‘LOUDSPEAKER

2000 ohms—W 2go. 120 ohms—W 29I.
£5:0:0

Junior Model Claritone
LOUDSPEAKER

2000 ohms—W 295,
120 ohms—W 296.

£2:15:0
CLARITONE
HEADPHONES
20/-
W 216.

Supplied by all reprutable deale‘rs.‘
Sole Agents :
ASHLEY WIRELESS

TELEPHONE COMPANY
69, Renshaw Street, Liverpool

Telephone: 4628 Royal, Telegrams: ¢ Rotary, Liverpool.”

IR T T KT

November, 1925

D

orsToRuIoS

THOSE who have not-tried a *“ 6-60 ' have yet a great
deal to learn of purity of reproduction and volume.
The Molvbdenum-Thorium filament of this remarkable valve
and the _special construction of grid, give Volume without
distortion so that the Valve can be worked always under
ideal conditions. The ' 6-60 '’ is a sensitive detector, as well
as a high efficiency amplifier. The Ideal Loud-Speaker Valve.
Molybdenum and Thorium used for *6-60 "
the filament of the ‘6-6a0” gives

remarkably High Electron Emission.
Filament volts 1°5-2, Current 0.3 amps,

works at low temperature-
this means long life for filament and
low current consumption.

Write for literature giving particulars
of this amazing Valve, & testimonials
whieh will bz a revelation to you.

V THE
18- "]—Y ELECTROM
‘,‘ / Co., LTD,
5'/ TRIUM:H
AMPLIFYING &RECTIFYING houen:
STREET,
it ey VYALVES <=
"00 Rwogsn fr R.M.C. High-Frequency
) Transformers of the

: highest possible grade In

The 300-600 metre size
will bring in all British
Broadcasting, while the
1100-3000 metres will

give you Daventry, Ra- |
diola and Eiffel Tower.

PRICE 8/-

Any dealer can supply you,
or will be sent post free from

The Ryall Manufacturing Co.
38a GOLDSTONE VILLAS, HOVE

232
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Down In The Base

lies the secret of ‘ Sparta”
supremacy — the tone modulator.
Provided with six stops, it allows
perfect tone control throughout the
whole range of vocal and instru-

/ .

% mental .reproductlon. And the

— result is supremely good Loud
Speaker reproduction — whatever

the broadcast entertainment.

\\\\\\}‘.

/

7. f’ \“ ) \\\\"——*&"
7% ‘/.///////141//1, hl.h-\\\\\\\?\\\\ﬁ‘ig\\*\\
The Arc Light—

a comparison with a Grid Leak.

OU of course are familiar with the arc

l light. You’ve heard the hissing sound
peculiar to it when in action. Have
you noticed a similar noise when operating
your radio receiver ? The Grid leak is the
cause ! Grid leaks made of carbon, graphite
or impregnated paper are totally unsuitable
for the pure reception of broadcast, for
this reason. If examined under the micro-
scope, such grid leaks look like so much
coarse sandpaper, and when current passes
through them a minute arcing effect occurs.
This is too small to be seen,of course, but
/ it sets up a hissing, rushing noise that com-

\

A\

\

Ask your Dealer for a demonstra-
tion, and let your own ears prove
that the “ Sparta ” ¢s different.
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pletely spoils the reception of signals. \
This noisy background can be entirely eliminated
if the “Bretwood ’’ Variable Grid Leak or Anode
Resistance is used. It 'is constructed of such
material that current flow is perfectly smooth and
uninterrupted although it provides a high steady
resistanocs. o BT =
The “Bretwood’’ gives accurate readings con- ¥Ype“H‘:}\’- a0 olig) L™ -
sistently from 10,000 ohms to 100,000 ohms. Type “ i{_ﬁ‘At'n T « H.B.,"' 2,000
. 4,000 ohms. ohms, £6.
: £4 15s. Type *“ H.H.B.,"” 34,000

el

'\‘.. 7 % q“‘.
i

PRICE, 3/-
Postage 2d.

Other gnaranteed Bretwood
Specialities include :—

The ¢ BRETWOOD ?

FilamentRecistance. Price 5/-

Postage 3d.

The ¢ BRETWOOD ?* nti-
Capacity Switch. Price 5/-
Postage 3d.

The ¢BREIWOOD *’
Antl-Capncity Valve Holder.
Price 1/8. Postage 3d.

WitlzCé)ndenssr (as illustrated)

Postage 3d.

We are_shortly pulting on
the market the following new
and  interesting Brelwood
products ;

Bretwood SuperHet, Trans-
former (Tunable). Bretwood
Super-Het. Oscillator.
Bretwood Variable Low Loss
Condenser. Bretwood Vari-
able Low Loss Condcnser
(Geared).

The “Littrl,e ' Sparta,
I...

Every - component used
in the “Sparta' is the
outcome of equally care-
ful thought—it is, in
fact, the co-ordination
into one instrument of a 1
the worth-while features
in Loud Speaker com-
struction.

ohms, £86.
All Type * B " Speakers
are characterised by the
patent 6-position tone
selector. This comnsists of
an ingenious arrangement
of blocking condensers,
which smooths away
all trace of harshness,
resulting in a remarkably
pure distinctness of tone,

iLOUD SPEAKER
| Fuller’s United  Electric Works, Ltd.,
| Woodland Works, Chadwell Heath, Essex.

T T x

BRETWOOD LTD,,

12-13 Londan M:ws3, Maple St., Lordon, W.1

///////////////////////////////////////

=
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GUARANTEED.

e
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FILAMENT CONSUMPTION

‘1l AMPERE

For a FIVE-VALVE RECEIVER.
Can You Beat This ?

The price complete with Loud Speaker and all azcessories

sy 1 8-10-0
NO REACTION and NO TRANSFORMERS
and therefore TRUE REPRODUCTION.

Requires no connections outside the cabinct, and can be
moved from room to room. It will operate anywhere within
a 25 mile radius of any Broadcasting Station.

Demonstrated at our Showrooms or in your own home
without any obligation to purchase.

A rea‘ Famlly . IDEAL FOR FLAT DWELLERS.
l,()lld Speaker Sei e e et S i i
THIS

an Bo-page Booklet containing a quantity of usefu! informa-

is the moderately- tion, data, tables, etc., in addition to price lists—Price 6d.,

priced, reliable good quality relunded on first purchase. Cabinets, Panels, and Com-

loud - speaker set you've ponents supphed_ for all Radi_o Prgss Sets, and also Cabinets

been seeking. A real Family to your own design and specification in the best hand-made
Set. Splendid loud-speaker work.

rcepion of wmaicble olne || e A CUTTERS” LTD.
handsome in appearance, as ’

illustration shows. Well-made 18’ BERNERS ST,’ LONDON’ W.1.

and enclosed -in oak cabinet, ]
thus safeguarding against Telephone: Museum 6273,

damage and dust. Nickel-
plated fittings. Gives good, pure - =
loud-speaker reception up to
20 miles from any main B.B.C.
station and 150 miles from 5XX.
Price, £10 15s, pus 25s.
Marconi roya.ty.

For perfect resulta we
thorouglly recommend
with this set the Ericsson
Super-Tone Junior Loud-:
“speaker. Very pure and
clear, Stands 15§ in.
high.Dlam. of Bell Yhin.
39 /6 complete
with lead.

Type E
Build b ith
uild better with H.T.C.Parts
: FOR THAT REFLEX. It is wise to select radio components that
Write to-day tefore the rush.  Ask for lists For such Circuits as the S.T.100, have been proved by popular use to be of
containing information on receivers, crystal in fact for all reflex circuits using  the highast radio efficieney.  Such compouents
and valve, loud spzakers, headphoues, crystal rectification, the H.T.C. are the H.T.C. products. Experienced experi-
parts, ete. Fixed Detector is ideal. We find  mznters and constructors have, by comparison
the “hot-spot™ and test it on  with components of other makes, proved
THE BRITISH L.M. ERICSSON actual _broaddcastih You Is};nply E.T.Ct,hproguci)s to be all that we claim, and
mount it—under the panel if you ave thereby been eminently satisfied.
MFG. CO.,,LTD., wish—-and it will do the work as A

H.T.C. L.F. Transformer of proved merit 15 /-
i f on MELR2 - no other can do. The H.T.C. - g /
67/73, Kingsway, IoceniW Fixed Detector employs a proved Give your set range by fitting H.T.C. Low

i 1 al = combination. Capacity Valve Holders. For mounting the

Agents everywhere. lll{nergggxber?r)i,i‘ is a permancnt [OIr-pin valve and the popular f’]lls-ian.F,

detector. Transformer you can only expect the best re-

M.T.6. Fixed Detector .. 3/6 sultsif youusethe HT.C. Low Capacity Valvo

This is the tiansformer- - tietector with Clips h .33 Holders. Coered by our patent No. 222545.

the Ericsson. which hzs Complete with Ebonite Base, Type A (above panel) . .19

made the Pamily Loud- Clips and Terminals .. 4/6 Type B (8card mounting) .. .. 19
speaker et such a Tywe C (bzlow pancl) .- L. o1

M 8§
Gronsene 1% weneeee > Type E (Bracket) N, LA >, 250
s Type F (doard with base and tags 2/3

Type G (Board with base an terminzls) 2/6

Insistupon H.T.C.-Products at your dealers,

2. H.T.C. Electrical Co., Ltd.

Telephone : Battersea 374.
2-2a, Boucdaries Rd., Balham, londen, S.W.12

HUuCCess. Wonderfully
powerful in amplification
wet distortion is totally
ul'sent. Ratics.1:2,1:4,

Price, 17/6.

Fa;mily
Loud Speaker Set.

]
Barcla}? dd.

234 In r2plying to advertisers, use Order Form enclosed.
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MODEL
Output 6 amps. 9 volts, Complete
with Pole indieating Ammeter and
all connecting leads and adapter.
To standard voltages 100/110,
200,220, and frequencies, 50/60,

£6:6:0

Other voltages and frequencies /1 extra,

“ELLA”
BATTERY CHARGERS

WORK FROM A LAMPHOLDER
IN YOUR OWN HOME

DC. MODEL
Output 5 amps. 9 volts. Machine only.
£5 123 6d. With Switchboard and Pole
Indicating Ammeter and Regulating Re- *7
sistance as illustrated £6 15s. 0d.
“ELLA" Battery chargers save their
cost many times over.
Write to Dept. ““ A* for descriptive leaflet.
Trade supplied.

Fer further particulars write to—

LIONEL ROBINSON & CO.
3a; STAPLE INN, LONDON, W.C.1.

Telephone: Holborn 6323 (2 fines),

||IIIIIIIIIIIIIIIIHHII'IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIl!lllllI'|lIIIlI|HIIll||II|llll|lIII||Il|||IIIlIIHI'lIE =
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e RADIO Accsgsomes
— ENSURE {PERFECT

RECEPTION
Vari able

Brass Vaned

Low Loss

CONDENSERS

Brass Pointer under Dial. Heavy
Gauge Brass Vanes. Brass Pig-tail
Spring Connection on Rotor. Latest
type Friction Washer. All metal
. parts  highly polished. Loss ‘s
x=>. practically negligible. Construction
and finish of the highest grade.

RETAIL PRICES.

Without Vernier. With Vernier.
No. pacity. Price, No. Capacity. Price.
W 83 00025 10/~ w/8zv 00025 11/6
W /8¢ .0003 1/- W/88v 0003 132/8
W85 0003 1/~ W/8qV 0008 12/6
W86 008 14/~ W/goV 001 15/6
[ From all dealers or post free from

M.&A.W., 9-15; Whitecross St., London, E.C.1

Full illustrated lst of “ Etherplus -+ ' Components post free on
application.

In replying to advertisers, use Order Form enclosed.
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“This time
I used
Glazite!””

The more complicated
the circuit. the more
lmportant itistouse

4 ~BRITISH MADE REGD

COLOURED CONNECTING WIRE

101t.Coils | | 2ft Jeng ths
lf 2 & Mi’se;;,ﬁf;%z‘:,,slf

18 swg i Heswg.

Write for
Descriptive leaflet

Makers of
Electric Wire for
over forty years.

Genuine Glazite bears
this Seal which
guarantees quality.

THE LONDON ELECIRIC WIRE CO. & SMITHS, LTD.
Playhouse Yard, Golden Lane, London, E.C.1

Telephones : Clevkenicell 1388, 1389, 1390, 1391,

Tolegrams: Electr'c. Londcn.

JUDO

235
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I am still

after 25
years of hard
work AND 8UCCESS,
Why ! Because I have
belped thousands of
to better thelr positlons Sm’;
and fnapnially. 1 am assisted by a
large and expert stafl and the advice we
cive 18 sound. If we cannot help you we wil}
say 80; it we can we Wil tell you how. We hare
FREE "booklets setting out the possibilities in convection
with cach of the subjects shown In the lists ; send for the one la
which you are interested, or ask for MY PRIVATE ADVICE, which also
is free. You incur no obligation.

Have You ANY Ambition ?

The Bennett College specialises tn all Exans. In the following subjects, and guarantess
tuition until snccesstnl. Most moderate charges, payable monthly,  All text books

T No extra fees.
éXPERT TUTORS FOR EVERY DEPARTMENT
COMMRCIAL
Accoun:ancy me .nacmra Drawing hnmcmhon Town
Advert, Writing Beilding Construction Metallurgy
Salesmanship Clerk of Works® Duties Mining
Auditing Banking Boiler En;inaermg Mine Surveying
Book-keeping Boiler Making Motor Engineering
Commerciai Arithmetic Chemistry Naval Architecture
Commercial Law Civi Engineering Pattern Making
Company Law Concrete and Steel Banitation
Costing i . " Shipbnild‘ng
English and French Electricity E Structoral En
Exccntonhip Law Fonndry Work Burveying and
Forasign E: H Levelling
Modern Business Methods i . Telegraphy and
Secretaryship M gl Tel
Workshop O isati
— e ——

ENGINEERING DICTIONARY. Part One Free/

To extend the name of the Bennett College we /
I are publishing an Tlluatrated Encyclopzedic

Drctlonary of Engineering, Civil, Motor,

LElect.. Mech etc.,, You may
| have Part I FREE, Send

for Part I to-day. You

are onder no cbii-

gation.

Lept. tud
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MLOE . W'RELESS FOR
B...B...C... '

oov oo B.B.C.

ey BATTERIES e

No. 1 W. To connect in
Standard Pocket Serl.es insert
Lamp Size— St'ralg.ht T_er-

minal in Spiral

4% volt  with
patent spiral
wire  terminals
and plug sockets
to take Wander
Plugs.

Note:—r1 doz. = 54

volts,

of next battery.
Bend spiral and
thus ensure per-
manent electrical
connection with-
out soldering.

X Guaranteed
Used units replaced BRITISH MADE
easily, at our
s Watford Works.
Connectasillustrated Patent Mo. 202760,

PRICE CARRIAGE PAID 7/- PER DOZ., WITH PLUG,

Prices in
. E lude Wan -
WIRELESS der Plug,
oay B.B Carriage
BATTERIES : paid.

bach.
No. 2W, 16} volts, 3 volt tappings. Price 3/-
No. ‘"V. 36 » » ” " €/8
No. 6W, 60 w 12/-
No. SW, g volts, Gnd 1* volts tappm, »  2/3

BritisH BatTeErRY Co. Ltd.

CLARENDON ROAD, WATFORD, HERIS.  (Telephone : Watford 617.)

ch‘m- < 1029

“TANGENT"
Thz Better Coil /

Know in advance
just what you are
gning to buy—and
why.

In the first instance, coils
must be really efficient. There
is no mystery about the
efficiency of the Tangent Coil:
the special method of winding
allows a larger gauge wire
to be used, which naturally
offers a minimum resistance
to high frequency currents.
There is ample air spacing
between the wlndmgs, re-
ducing the self-capacity to a
minimum, The tuning is ex-
tremely sharp.

Finally there is the quality
of the coil; a sound mech-
anical job, substantially
built on a stout frame.
Made to fit all standard coil

holders.
See Tangent — The
Better Coil. Now. 'Hm
it "ri Most good houses
,E!.HJ!'— \\br;::;d;)r sell Tangent Fit- =
ments.
M.\, free
on request.

Establisherl 1672
GENT & Co., Ltd., Faraday Works, Leicester

m;\f"/"%
URACY
y s.‘.. A ‘

High-Class
Eectrical

Measuring
Instrumen's

of every

Description, -
SUPRECISION Radio Testing
Set, Model 999,

This instrument is specially desig:edfor

Kadio research experime1tal work, demanding the most extrems

limits of accuracy and sensitivity. The voltmeter takes only 3

milliamperes from vour H.T. Battery compared with 100 times

that amount using inferior instruments.

Fitted with standard calibration adjustment, zero adjustment,

mirrorscale. Dead-beat action. Ranges 120 volts (res. 40,000

ohms), 1z volts (res. 4,000 ohms), 12 milliamperes 6 amperes.
* Price complete in walnut case, 41 in, dial. £4 4s,

External 240 volts, resistance box, if required, 15s.

Smaller model, No. 103, 2} in, dial, ranges 120 volts, 6 volts, 3 ma.,

12 ma. 120 ma., 3 amperes. Price £2 10s,

Illustra(ed catalogne of all types of radio instruments sent free on

F.C. HEAYBERD & CO. ‘s

8/9, TALBOT COURT, EASTCHEAP, E.C3.
Telerhone : Rovav 4682

236 In replying to advertisers, use Order Form enclosed.
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MAKE YOUR OWN ELECTRIC LIGHT.
These  wonderful Dynamos

light brilliantly 4-6v. lautps
and are easy to work, ‘' De
Luxe’’ model. 5/6, post 6d.
(Usual price 7/6). List frec
GREENS (dept. E.M.), 65,
Long Acre, London, W.C.2,

Rockwoob SPINTITEWRENCHES

IDEAL FOR THE RaDIiD CONSTRUCTOR

(o i s )
Write for Pamphlet M.W,
"E% Ro

ckwoop C? L'P
147 QueenVictoria St, LONDON,

WIRELESS CABINETS

NG

A

s

e

W

-

S
Ny

(Guaranteed). ) N
Malrog,, 14x9 Panel 3976 [i 17

, . i2xg 5, 30/6 s
Fig. Oak, 14x9 ,, 36/6 f

,» 12x9° ,, 33/8 o

{Carriage 3{6)
Send for Catalogue.
G. A. HANCHARD,

26, Page Street,
Westminster, s.w.,1.a.

ANGLO-AMERICAN SIX, as designed hy
Porcy Harris.  First-class components ;
oak cabinet. Inspection and demonstra-
tion by appointment. No reasonable offer
refused.—Apply ‘‘ Owner,” 28, Dorset
Strect, London, W.1. i

TRAVELLERS calling on radio dealers re-

quired to carry a firstclass range of
additional lines.  Attractive commission.—Box
722 C. Vernon & Soms, Ltd, Advertising
Agants, Liverpool.

7, REPAIRS

TO HEADPHONES
TO LOUD SPEAKERS
4 AT TQ COILS
Rewound to any Resistance and
made equal to mnew. Price

quoled on receipt of instruments.,
Prompt Detivery.

THE VARLEY MAGNET CO.
(Dept. M), WOOLWICH, S.E.18
Established 26 years.
’Phone : Woolwich 888.

fi
PATENTS, DESIGNS AND TRADE MARKS

J.S. Withers & Spooner,

Chartered Patent Agents.

Cabinets made to order
1t well repays (before you build) to get

PICKETTS CABINET ESTIMATE
Pagpels and complete accessories |

supplied.

SEND SIZES FOR ESTIMATES
AND CABINET DESIGNS.
PICKETT BROS. (WM) WORKS
Bexiey Heath, nr ‘Ldndon.

R

WS

SEN

G

NS

e > J

WHEN you choose the Eureka, you buy

something more than a mere Wireless
Component. You buy character—an ideal.
Back in 1922, when Broadcasting was just commencing
to awake the imagination of the public to its immense
possibilities; two scientists commenced to design what,
in their opinion, should- be the finest Transformer
that money could buy.
They realised that it would be costly—becaise all
worth-while things are costly. They knew that their
task would be long and arduous—because the very
nature of their quest necessitated research along virgin
paths. Their strength of character enabled them to
overcome all obstacles. The Eureka Concert Grand
was the result. This fine instrument has now been

followed by the introduction of the Eureka Baby
Grands and the Eureka Reflex. The same high ideals

Staple Hovse, Trlli. 'I‘blm,:lr:rsbly,"
51§ 52 Chancery Lane, olb, nedow, 5 . - .
Lonidon. W.C. Tel. 480 Holbown 2 the same splendid craftsmanship—the same superi.

ority of design—Dbut at a price within the reach of all,

Eureka Concert Grand . . 25/- No. 2 .. 21}
Baby Grand, Nos. 1 and 2 . . 15/- Reflex . . 15/

Advertisement of Portable Utilitics Co. Btd.; Fisher St W.Cd  Giunors 40

~
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NO NEED TO PAY MORE

We told you this in 1924, and the reduction of high
prices proves we were right. We are telling you again!

HERE ARE THE RESULTS OF MODERN
METHODS IN PRODUCTION:—

THE STELLA SQUARE
LAW CONDENSER.

The Stella Variable Square Lawf' PricE.

Condenser is .a masterpiece o .

modern methods applied to the 0005 mfd.

production of quality componeiits.

Moulded ebonite end plates—one-

hole fixing—unbreakable bakelite -

knob and dial—rigid construction,

straight line tuning. No finer

value on the Radio Market to-day. *0003 mtd., §/5
‘00t mtd,, 7,6

SPEAKER.
This marvellous speaker
has received praise from PRrICE.

all parts of the world,

and only needs hearing
to prove its value. It
has a 3}-in. diaphragm -
and a real loud-speaker

unit. Every detail of
manufacture has been
studied. Repeat orders
prove its worth,

In crystallised black finish,

THE BIG STELLA LOUD SPEAKER.

A triumph in musical and artistic achievement .. §0/-

STELLA HEADPHONES.

Stella phones are guaran- PRI?E- J
teed.  They have ac- STELLA "PHONES.

chieved a world - wide

reputation for Dbetter l 5 / -
and louder reproduction

*than any other ’phones WENMBLEY 'PHONES,

on the market at the
same price. 1 4/6

Ask your Dealer tor STELLA Products. Don’t ke
put off, We will send any goods carriage paid.

SEND FOR OUR LISTS.
Money Refunded if not satisfied.

STELLA -PRODUCTS

31-37, WYBERT ST, LONDON, N.W.1.

THE

‘November, 1925

AND amqg F
NN

2ot

.,\,|

E have pleasure in announcing that

the genuine Mansbridge Condenser,

originated and designed by Mr.
G. F. Mansbridge over 20 years ago, will
now be manufactured by the Mansbridge
Condenser Co., Ltd., under the =gis of
Mr. G. F. Mansbridge himself, and mar-
keted with the full backing of the Dubilier
Condenser Co. (1925), Ltd.

No Condenser of the *“ Mansbridge ”’ Type
1s a genuine product of the Mansbridee
Condenser Co. unless the words *“ Mans-
bridge Condenser ” are plainly embossed
on the metal case. The colour of the
case is maroon.

The capacity 1s plainly marked and is
accurate to within fine limits, and nickel-
plated screw terminals are provided for
making connections.

In your own interest you should: see that
when you require condensers of this type

you .

Specify Mansbridge
Prices and- Capacities.

Capacity. Prices.
0.05 mfd. = 2/8
{1 I 2/6
0.20 ,, 2/8
0825] 153 . 3/~
0.30 ,, 8/-
0.40 ,, 3/8
0.50 ,, 3/8
1.00 ., 4/~
2.00 ,, 5/

TR
o\)B LIE,?
RECISTERED \177 TRADE MARK

CONDENSER CO (1925) LTD

Apvr. oF THE DuniLier Coxpenser Co. (1925), Lro.,
Ducox Works, NorTH AcToN, W, 8.
'Phone : Chiswick 2241-2-3.

238 In replying to advertisers, use Order Form enclosed.
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SENT ON APPROVAL.
Beautifully Polished Mahogany.
For 12 X 12 Panel . 45/-
» 12 X15 4, .. 5G[=
12 HATSL o . 65/-
Estimates, Lists and Desxgns
free—Send Sizes !
Panels Drilled and Epgraved.
Picketts Cabinet (M.W.)

Picketts Cabinets MadaldeLure
Poltshad

Accessonts
Post Free.

Works, Bexleyheath, S.E.

RADIO KEYSWITCH
et EASILY FITTED PREVENTS

INTERFERENRCE,LOCKS SET

AlMB\E IROH ALL’HE BEST DEALERS

onice 2/9 eacn

WITH ONE KLY v N c
iN CARTONS p ot cunsnon std O
CHANCERY LANE LONDON,. *

W.R., & S.
BROADCASTING GOOD VALUE

WIRELESS Rn Model 44 ins. high
CABINET o. 1. 20 ,, wide

8 ,, deep
Carr. Paid
30/- Gttl."Bril::n

Top compartment 15 ins. high
enclosed with two doors.
Under divisions 8%ins. and
12 ins, high. Made of choice
timber stained and varnished
Light, Medium or Dark Oak.
Build your set in this cabinet
and you will be delighted.
LARGER SIZES same height.

23 ins. \wde 23 ‘ns. wide _

0 , 35/ dee, 40/

Two doors to bottom shelves, 76 extra.
WM, RIGBY & SONS., 6 Kendal St., PRESTON,

Flexible Steel Wire Rope
For use where ctrength and straiu is
required, Extremely flexible and easily

bandled on puileys,

Breaking Price

No. Diameter. Strmn 100 ft,

o /16" s Cwt 48

t 3/33" xo o 6/-
st 5387 a5, 10/-
sa  3/16° 35 ,, 12/-
fualners dollhh ended, for use with
above 9d. each, 8/6 doz. Orders of 10/-
] and Bovﬂ' Carr. paid, otherwise please
add 84 cxtra. i
SMITH & ELLIS, Ltd.(Dept. 85),
11 Littie Britain, Aldarsgate Strest, E.C.1.

To Wireless Traders, Dealers, and Electricians
THE SALE ROOM

13, BIGH HOLBORN, W.C.1.
HENRY BUTCHER & CO..

Wil sell by Auction on
THURSDAY, NOVEMBER 18th, 1925, and
iol]ovdng Day, at 11.0 a.m. each day,

. _-EX-GOVERNMENT SURPLUS
WIRELESS AND ELECTRICAL STORES AND
ACCESSORIES,

Including 7,500 Dull Emitter Batteries, 4,000
.F, Condensers, 150 Variable Condensers. 2C0
Dubillel do., 2,000 Pairs Headphones, 2,000 Single
Earphones, 300 86-Valt Dry Batteries, 2,500 Ellison
.41-Volt Batteries, 1,000 2-Volt Chloride Accnmy-
Tators,. 200 2-Volt, 50-Amp.. Accumulators, 1,560
Assorted Electric Switches, 1,000 Strips -of
Switches, 10,000 Stalloy Dinphragms, 20 Assorted
Electric. Motors,. 100 Loud Speakels. 300 Crystal
Sets, 80 2-Valve Recelving Sets, efc..
ON VIEW KOV, 18 AND MORNIN(‘S OF SALE.
Catalogues  (when ready).” from Messre,
HENRY BUTCHER & CO.. Engineering, and
Electrical Auctioneers, Valuers and Surréyors
63 and 64, Chancery Lane, London, W.C.2.

MODERN WIREL

What Others Think.

FIT would be easy for us to write an advertisement
telling you all about the sterling merits of the
M.L. Transformer.

We think it is the best transformer that has
= " ever been placed on the British market. Perhaps
that ls only natural since we are so interested in it. But here
is what someone thinks who has no interest in the M.L.
transformer, other than that of a satisfied user.

His testimonial is entirely unsolicited. Here is what he
says:—

“As you are aware, I have tried out practu:ally every
make of L.F. Transformer available to the amateur,
and, in' my considered opinion your latest production
is superior to anyrhing I have previously tested.”
The 1:6 ratio is used for amplification after a crystal
rectifier. The 1 :4 ratio is used for single stage L-F Amplifi-
cation. The 1:2-6 and 1 14 ratios are used respectively in the
first and second stages of two-stage amplification.

Price 25/-

S. SMITH & SONS (M.A) LTD.
179-185 Great Portland Street, London, W.1

-Telephone: Langham 2323 Telegrams : ** Speedomet, Telew, London™
Also at Birmingham, Manchester, Glasgow and Belfast.

ESS

 §-SMITH & SONS (MA) LTD

In replying to advertisers, use Order Form enclosed.

E.P.S5.43
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ERLA ERLA ERLA ERLA ERLA |, ERLA ERLA ERLA ERLA ERLA ERLA ERLA ERLA
INSTANTLY BRINGS FOUR AMAZING IMPROVEMENTS - TO
E " YOUR PRESENT SET—GREATER DISTANCE, MORE VOLUME; E
R INCREASED SELECTIVITY, FINER TONE QUALITY. R
L X i L
A Science has discovered a new inductance prineciple
A
that is bringing astounding results. Now you can
apply it to your present set through new type coils
known as ERLA *‘ Balloon’ Circloids.
E Thousands of tests and experiments were necessary E
before the circloid was finally perfected. Leading
R radio engineers worked night and day in order to R
L develop a coll that would correct the four vital L
A weaknesses of present sets. At last they were A
successful, i
W hen circloids are used, results you think impossible
arec obtained with surprising ease. Note especially
the four that follow :—
E 1. Greater Distance. Circloids have no measurable E
R external Held to affect adjacent coils or wiring R
) by circuits. This makes possible higher amplification L
in each stage with increased sensitivity and greater
A range. i A
2. More Volume. Higher r.f. amplification enables
circloids to bring in distant stations scarcely audible
in ordinary sets with volume enough on the loud- =
E speaker to fill an aunditorinm. B
R Increased Selectivity. Circloids have absolntely R
L no pick-up gqunalities of their own: only signals L
flowing in thes antenna circuit are bailt up. .
A : 4. Finer Tone Quality. The gelf-enclosed _field A
posltively prevents stray feed-backs between coils.
Eence no blurring or distortion. Tones are crystal
clear.
E You will be amazed at the difference circloids will E
make in your present receiver. Get a set and test R
Rg them out to-day. Go to your Erla dcaler or write
L direct for full details and prices of these coils and L
A also the Erla 5-Valve Tuned Radio Frequency Kit. A
All components mounted on panel and baseboard,
oxlxllly a few solderless connections needed to complete.
This set we confildently believe will revolutionise
E broadcasting reception.in the British Isles. E
R C. G. VOKES & CO. R
L (C. G. Vokes, AM.LMech.; EAM.L, Ac.E., Etz.), 11\‘
i 38, CONDUIT STREET, REGENT STREET, LONBON, W.1.
Telegrams: * Folberth, Piccy, London.” 'Phone : Gerrard 4693
ERLA ERLA ERLA ERLA ERLA ERLA ERLA . ERLA ERLA ERLA ERLA ERLA ERLA
Square Law—
Low Loss. The
One-hole Fixing. SINGLE/DU AL
CONTROL
of the 2 movable

electrodes provides the
3 highest degree of sen-
sitivity and selectivity.

BRIDGE
CONDENSER

‘0003 and 0005 mfd.

THE NEWEST AND MOST

H.F.CONDUCTOR

tube (=16 s.w.g.) with highly
polished internal and external
conducting surfaces.

Minimum H.F. Resistance.
Minimum Capacity.
Minimum Energy Loss.

six 2ft.
In coils (12 ft. per coil)

2 / per packet.
= per coil.
Obtainable from all Wireless Dealeys or direct from the Patentees—

AUTOVEYORS LTD., 84 Victoria Street, S.W.1

In packets (contents,

lengths).

A Scientific
Instrument of
COMPLETE
STABILITY.

Essential to the serjous experimenter. Cau pe used in Perikon, catswhisker
crystal, or steel-carborundum form. Real micrometrical control of contact

and easy adjustment. Cups can be turned or raised without loosening

screws or disturbing electrical contact, and every point on the crystal can

employing a crystal detector.

Price on ebonite base with terminals, complete

with Zincite and Bornite, or super-crystal and 4/ 6 each

crystals 03 I ‘

For panel mounting ; with template for drilling, 3/6 each.

Manufactured by—

9 & 10, TENBY STREET, BIRMINGHAM,

London Ofice, - g . 52, Hatton Garden, EC.t

Sole Selling Agents: Read & Burr (A. G. Burr), Radio Lodge, Hammer-

be tried. Its perfect stability renders it invaluable in all valve circuits
gold catswhisker, or with screw cups without
COLLINS & JOHN, Ltd,,
smith Terrace, W.6.

e ——
—
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THE DAVENTRY

LOW-LOSS COIL FORMER

as described in ** Wireless.”
Price 7/6

THE 3-STEP LOWb -LOSS &OIP}
FORMER designed by Mr.
Kendall and used in severad R. P,
sets,
Price 10 [~
Or ready wound 12/6

THE KENDALL LOW- LOSS
GROSS FORMER,

Price 3/-
Or with Adaptor as illustrated.
Pricz 3/9

THE MAGNADYNE.

The Latest Development
. in British Super-Hets,

A HIGHLY SELECTIVE 5-VALVE RECEIVER
as described in this issue by Mr, Percy W. Harris, .
8 s, d. -
1 Mahogany Cabinet and Baseboard . - .3 T 6 The Magnadyn‘e
1 Ebdnite Panel, 36 x 9 x } drilled o « 1.12 @& 3 - |
2 Magnabracket$ N, ) 3 0 The Latest Development in British Super-Hets
1 Magnum Anti-capaci ty Valve Holder L e 2 8 Th{s unique design, incorparating interchangeable
5 Vibrating Valve Elolders i . ] "y i3 9 oscillators, cavers wavelengths from 40 to 3,000
2 Gambreli Neutrodyne Condensers .. .. w A0 metres:
3 Polar Rheostats oL, L0 5 oo « 18 8 Price, ready wired and aerial tested, £35.
1 Double Closed Jack .. oo 5o ' 3 4 Plus Royalties; £6. 10s.
1 100,000 chms Resistance on base ", " 8 8 Oscillation Couplers for the following ranges can
I I\V}cx{xcll:ae} Gng Il:eak .5 meg. en baI?eedC 30 be supplied at 12/6 each.
1 McMichae! Grid Leak 2 megs. and Fix ondenset' ~ ,
.0004, mounted on base .. & A 40 gr 02 % Ca- rggzggo it
1 General Radio L.F. Transformer .. E. .1 5 0 N o = o= b
b ]I;:gl{;er II::ued gondenset .oz JF S e (- Ry i 4y g‘;;»—rzoo -
1 ilier Fixed Condenser 0003 . 00 - 2 6 0 - 5 - "
1 Lissen X Coil No. 60 .. e Fo e 6 4 Ll ol M 300 K
1 Lissen Coil No. 35 . 3 o 4 10
1 Ebonite Strip and 2 Terminals C . = o
1 Magnum No. 1 Terminal Panef ¥ .o o 4 6 e
b! Mzgm;m 3 I f P:_irnel' andrTenmuals od 08 10 [
1 G anel and Yerminals .. e t0
3 .0003 $q.. Law Condensers, Eow Loss type sl ® 0 l I arl [ IOnV FOur
2 Transformer Units, 250550 metres . ..110 0
1 Yard Flex e o - 2 Ready wired and aerial tested, £14,
_t On-and-Off Switch . . 3 N B, v W Plus Royahy, .82 10s.
3 Coils Glazite .. . e . .. . 3 6 Described in Sept. * Modern Wireless.”
2 Clix Plugs LY . .. . - 8 -
813 16 - 9 The
MODERN WIRELESS 3-VALVE REFLEX ©
as described in this issue by Mr. J, H. Reyner. A l -
. e £ s d. ngio - Amemcan
1 Cabinet, as described, with Baseboard ve «~ 110 0 3
 Ebonitc Panel 16 x 8'x , drilled .. W 130 S‘
2 Magnabrackets 03 5o ve 30 IX
3 Vibro Valve Holders .. 00 = 15 0 ’
T Magnum No. r Terminal Panel .. T Ready wired and aerial tested, £22.
1 Terminal Panel with 4 Clix Sockets L & 2 0 Plus, Royalty, £3 15s.
1 R.I. L.F. Transformer . ar - ~ 150
1 McMichael L.F, Transformer K . S R — = — =
1 Polar Resistance-Capacity Unit o . e 15 0
1 McMichael Grid Leak on buse, 2 megs. “ 30 B l I RNE @NE
1 McMichael Condenser on base, .000x 3 29 L
1 M M;eh(:)\el C(jndemer on base, .c002 &0 29
1 Single Open Jack co . . . 2 2
_1 Collinson, Low Loss Former .. oo o e 6 0 & CO‘) LTD‘)
3 Mcx\lllc‘gaeﬂ?sua(l:RI&eostats bo ’ hd g 6
1 ]J.B W s Condenser, .0005 geare oM 1
1 J.B. Low Loss Condenser, .0003 .. . 9 g MUMEISLMw OS,
4 Yards No. 16 Su. See. T.C. Wire .. - P 296, BOROUGH HIGH STREET,
1 Set R.P. Transfers . . . ..“ = : LONDON S.E.l.
S
Notr,—Where a complete set of components, together with Telephone Hop 6257.
a drilled la:nel, is purclt)!lased Royalties at the rate of 12 /6 per Telegrams : Burjomag, Sedist,, London.
valve holder are payable Gables; Burjomag, Londen
Send stamp for Lists dealing with Radio Press sets, also the ! 4 4 >
o Magnadyﬁe Super-Het. ’ TRADE INQUIRIES INVITED.

'_f "'-5"1 30 ft. “TURRET Juse”

The Cantilever saves all back guys, thus
obtaining the full length of garden,
Designed by Naval experts. Made in two
sections of the finest Columbian timber
unbreakable. 2}in. base, 2}in. top.
including stee! spreader section securing
bands, straining screw, ahd all guys. 39 /6.

Clamps for boltmg mast to fence, 5§ /- pair,

goft. Telescopic * TURRET IIL.*
Camplete, 68/9, Send for List.

SIMPSON & BLYTHE,
8 & 9, SHERWOOD SF., PICCADILLY, W.1,

’Phone: Gerrard 2650 or any
Wireless Store.

4

WHY BUY ACCUMULATORS?

and suffer the depreciation .and many
annoying inconveniences eaused by un-
skilled charging.

WE SUPPLY and deliver a NEW R,OTAX
Wireless Accumulator of suitable size for
your set. We call and exchange it for another
fully-charged one weekly or fortnightly any-
where in Greater London for 13 weeks from 8-
inclusive..

you adcl de-

preciation to
the ‘expense and
inconvenience of
kaving your awn
accumulators un-
skilfully re-
charged, it cosis
yots considerably

F you have your own accumulators we give
more  than ouy I the same coatinuous sexvice from 6/- . per
’"‘"‘;"”‘,‘ Hire quarter—and if you have only onme, lend you

rvice -

one of ours, alternate exchanges.

ADIO SERVICE. CO.,
108, TORRIANO AVENUE, KENTISH TOWN, N.W, 5,

REAL SERVICE-HIRE or MAINTENANCE
Write for Folder Z6, or ' Phone: North 4161 & 4162. /

In replying to advertisers, u

se Order Form enclosed. 241
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“ECLvEN

ALRIAL

TURNIHTS  COMDEMSER "ML TION

o

A sure safeguard
against mistakes

will also improve the looks of your set.
Friends will compliment you—ask where
you bought it! Don’t delay any longer.
Buy a packet to-day from any n<wsagent
or bookstall, or from your local Wireless
dealer. Each packet contains a label for
every control knob, terminal or valve
holder on your panel.

soesv0e
.

: A QUICK WAY OF MARKING YOUR PANEL., = :
¢ Just moisten the transfer with a little methylated spirit,
: having removed the backing. Press it on to the panel
: where it is required and let it dry. If you then moisten
¢ the thin paper that is left with water, it will come away 3
! quite easily, leaving the transfer tightly fixed. Another :

simple method is described on the envelope :

A sudden forgetfulness—a blue flish—two : D. :

valves with filaments gone. This may :

happen to you. You can’t always remem- 2 :

ber the positions of L.T. and H.T. ! PER LARGE

terminals, so mark them with RADIO : PACKET OF :

PRESS PANEL TRANSFERS. Then : 80 i 4
you are safe. There is the warning hand, ! ASSORTED @ o
every time your memory deserts you. They 3 LABELS

8d. Post Free dtrect from.

—RADIO PRESS, LTD,——

Bush Howuse, Strand, L@zmdl@zmp WCZ |
TV IV VIV VPV VIV VYV VUV VYO VU P VIV VVowwwY |
LRV V VIV VY VAVAY V VYo ¥ L ¥ S Y P V-V VVV-VVVVVVVEVVVVVVVVVVVVVWY:

Barclays Ad,
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Exercise
Care

in selecting your
Technical Literature.
As in a set one needs qualty
ccmpenents for best results, so

in books one must have reliable
information.  Specify

Radio Press Books.

Post,
FNo. - Price. Free.
1 Wireless for All €d. 11d
y Jokl\cn Reott- Taggart, F. lnstP
2 S.mphﬂld Wireless .. 1/~ 1/2
By John B8cott-Taggart, F.ln!!.?..
AMILE.E.
¢ How o Make Your Own Broadcast i
Receiver L 1 18

3 Jolm Scou Taggnrt F Imt P
A.MI
4 How to Erect Your Wu-elus Aeml 1/~ 152
By B. Mittell, A.M.I

5 The Constraction ot Wu‘eles: Recemng
Appauns 3 &g 16 178
By P. D. Tyers.

6 The ion of Crystal Receivers 1/6 1/8
By Alan L. M. Donglas.

7 How to Make a *Unit” ereless
Receiver - ~ 2/6 2/8
By E. Redm!b

8 Pictorial "Wireless Circuits .. .. 1/ 18
By Oswald J. Rankin.

9 Wireless Valves Simply Explained .. 2/ 2/8
By John S8cott-Taggart, F.Inst.P.,
AM.LE.E.

10 Practical Wireless Valve Circuits .. 2/8 2/8
ByA Jol[m Hcott-Taggart, F.Inst.P.,

12 Radio anves and How to Use Them 2/6 2/8
By John Scott-Taggart, F.iInst. P.,
A.M.LE.E.

18 £00 Wu’elesa Questions Answered .. 2/6 2/8
By G. P.'Kendall, B.8c.,, and E.

Redrnh
14 12 Tested Wireless Sets . 2/6 2/8
By Percy W. Harris, M.I. RE
15 More Practical Valve Circuits 3/8 3710
By John B8cott-Taggart, F.Inst. P
A.M.I.E.E. o
16 Home-Built Wireless Components .. 2/6 2/8
1? Wireless Sets for Home Constructors 2/6 2/8
Bs E. Redpath.

18 Tuning Coils and How to Wind Them 1/6 1/8
By G. P. Kendall, B.8c.

21 Six Simple Sets. . .1 18
By B8tanley G. Rattee. M.IBE
22 Switches In Wireless Circnits.. .. 1/8 1]8
By Oswald J. Rankin.
24 Wireless Faulis and Bow to Find
Them o « 1/8 18
By R. w. Hallo“s ‘M.A. o
Elementary Text-Book on Wireless
Vacuum Tubes 10/~ 10/6
By Jolu\ Scott- Taggm F.lnst.l’.,
AMIE.E.
Radio Engineering . 15/- 15/9
By J. H. Reyner, BSc (Hons),
ACd4.l, DIC. E
Modern Radio Communication . 5/ &8/8
y J. Il. Reyner, B.8¢, (Hons. ),
ACGL, DIC.

All the above can be.oblatned from Wireless
Dealers, Nzusagents, Bookstalls—or direct
from Dept. M.

For prompt and sure delivery when

ordering direct, write your name
in BLOCK LETTERS.

RADIO PRESS, LTD,

BUSH HOUSE, STRAND,
LONDON, W C.2.

TN T B ]
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S-SMITH & SONS (MA) LTD

S o

SMITH & SONS (M.A)

(The ML anode converter

HE M-L Converter is designed to replace H.T.
Batteries.

It consists chiefly of a small motor-converter, being
fed from an accumulator through a controlling rheostat.
The high-tension current is generated by a specially
wound motor of high efficiency, and supplied at the
output terminals free from any ripple or hum due to the
machine. This is secured by smoothing circuits, which
are incorporated in the complete converter.

The M-L Anode converter is particularly recom-
mended for use with Power Amplifying Valves or
Transmitting Valves where a smooth and constant supply
of H.T. current of the order of 20 to 30 milliamps is
required. The current consumption of the motor is
extremely low owing to its high efflclency and it is
absolutely silent and free from vibration in working.

Single Voltage Types: T ype B (6/120v.or 4/80v ) €11 5 0

Type C (12/300v.) . £1310 0

Type D(12/500v.) .£18 0 0

T woVoltage Types : Type BX (6/120v. or4/80v) €12 15 0
1 Type CX (12/300v.) .. £15 0 0

We shall be glad to send full particulars of all M-L
Anode Converters and auxiliary appara‘tus on request,

179-185 Great Portland Street, London,

Telephone: Langham 2323

In replying to advertisers, use Order Form enclased,

LTD.

w1
EP.S7.
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“ Modern
RADIO
COMMUNICATION?"

By J. H. REYNER, B.Sc. (Hons.), A.C.GI., D.IC.

Here is a book that fills a-decided need of those experi-
menters in wireless who are desirous of securing more
information.  The enthusiast who already possesses.an
elementary knowledge of electricity will find this
Handbook of great assistance. The theory of radio
communication is explained in considerable detail, and a
large portion of the book is devoted to spark, arc and
valve transmitters, Fundamental principles are dealt
with in a clear and concise manner.

RADIO PRESS, LTD,
Bush House, Strand, London, W.C.2

244

November, 1925

“Radio Engineering’

By J. H. REYNER, B.Sc. (Hons.), AC.G.I., DIC.

Every Experimeater, Engineer and Research
worker in radio should own this valuable
Handbook. It contains information and data
of paramount importance to all who are
interested in the techmcal aspect of the
science. The whole book, comprising 484
pages, 314 illustrations, 196 pages of general
mathematics, electrical and physical tables,
and 111 tables, will prove invaluable .to the
serious experimeter.

The book is in -nine sections
under the following headings :—

=
\\ Radio Calculations and Measure-
O \\ ments, Tuning and Radiation,
= Thermionic Valves, Radio Trans-

mitters, Radio Receiving Appa-
ratus, Designs of Masts and
Aerials, Telegraphy and Tele-
phony, Miscellaneous.

\DIO PRESS
UBLICATIONS < REFERENCE

A COMPLETE

LIBRARY FOR
15/-
Post. free 15/9

Barclays 44,

In replying to advertisers, use Order Form enclosed.
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500 /

Wireless Questions

Answered

7/ by
G. P. Kendall, -B.Sc., and
E. Redpath.

*500 Wireless Questions” is
a book that every radio man
should possess. It is a wire-
less encylopeedia containing
answers to practically any
query encountered by the
radio enthusiast.

It is of amost ¢ 1 ¥ niznt size,
can be cariied i. , ur pocket
so that any spare moments in
train, tube or bus can be put
to good use in increasing your
knowledge and solving your
wireless difficulties.

IRICE

2/6

post free
- 2/8

—v

Buy a Copy Now!

Obtainable at all Newsagents, Borkstalls,
yeur local Wireless Dezler, or d'rect from
Dept. M., Radio Press, Ltd. For prompt
and sure delivery when ordering direct,
please write your name in BLOCK
LETIERS.

RADIO PRESS, LTD.
BUSH HOUSE STRAND, W.C.2

T:’fp hons. Gi'y g9ry

SE a high-tension accumulator

for halfan hour and you will never
go back to high-tension batteries. You
will instantly appreciate the intense
background of silence, the complete
absence of crackling noises—so fre-
quently mistaken for atmospherics—
and the greatly increased ‘power of
your Receiving Set.
The cheapest H.T. supply you can
buy is an Oldham H.T. Accumu-
lator. Cheapest because it holds its
charge longer—
because it can
stand idle for long
periods without
sulphation—and
because it will
last for years.
When an H.T. dry
Battery begins to
fail—perhaps only
a few cells are de-
fective—it must be
discarded. A multi-

Accumulator.

out harm.

NH WN =

able.

Five exclusive
Oldham features
o The only readily portable H.T.

« Can be tapped at every two volts.
» Can remain idle for long periods with-

« Any voltage available in 2c-volt units.
» Its glass cells are practically unbreak-

Prices :
20 volts, £1 6o voits, £3 100 volts, £§
40 volts, £2 o volts, £4 120 voits, £6
Carrying handles, 1/6 extra.

MODERN WIRELESS

valve set user will spend 35/~ to 40/=
per annum on H.T. Batteries and

still have nothing to show for his

money. Verylittle more than that sum
will buy this fine Oldham 60-volt
H.T. Accumulator, which will last
for years.

This new Oldham is the first really
portable H.T. Accumulator. Its 20-volt
units, resting in tiers one above the
other, can be tapped at each 2 volts,
Instead of flimsy glass test tubes it utilises
stout rectangular glass
. boxes. Its plates are
v made throughout
v under the Oldham
! Special Activation
s Process with the
! same scrupulous
s care which attends
¥ the manufacture of all
+ Oldham plates. And
+ yet this Super H.T.
: Accumulator costs
y only I/- per volt. At
1 such a price it is a
! splendid investment,

OLDHAM & SON LTD., DENTON, MANCHESTER
London : Hazlitt House, Soulhamplon Buildings, W.C.2
Glasgow : 120 Wellington Strect

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

Specn al Activa tuon Process

Gilbert Ad. 3711

In replying to advertisers, use Order Form enclosed. T 245
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AN

Peerless in name and
§ in performance

i
“As soon as you use the * Peerless Junior " { 1
Rhsostat you will find it gives the full degree | |
ot faultless service that the pame implies.
The resistance elcment is immune from
d:mnve and will safely carry the current of |
1wo valves. Au off positioa is provided and |
dfinite stops are so arranged that it is im- {

possible tor a short circuit to occur. Com-
rlete, with handsome engraved nickel dial i ]
and one-hole fixing. Made in three types.

AUV M A M A A A,

{Size, 1% in. dia., $in. high

i Y From your dealer, or
6,15, 0r S THE BEDFORD ELECTRICAL: & RADIO €0., LTD.,
2/6 { 22, Campbel Road, Bedford. |

AP SN

IV VIV

CABINETS

for the circuits

CABINETS

for your set

Deseribed in “MODERN WIRELESS," “WIRELESS WEERLY.: and
“WIRELESS CONSTRUCTOR,” cit., or ’phone Clerkenwell 6g03.

WRITE NOW FOR ILLUSTRATED LIST

NAME. ...
ADDRESS. ..

EDITED BY

/ PERCY W, HARRIS,
MIRE.,

Cut along here and post in unsealed envelope bearing #d. stamp.
TRADE ENQUIRIES ESPECIALLY INVITED.
CARRINGTON MANUFACTURING CO., LTD.
18/20, Normans Buildings, Mctchell st., Centrail St., E.C.l

WRITE FOR
LEAFLET
TO-DAY.

The following and many other
capable and well-known authorities on wireless topics
ave frequent contributors to ¢ WIRELESS,” the One-
Word Weekly, -

Lieut.-Commander the Hc;n. J. M.
] Kenworthy, R.N.,, M.P.,, Capt. P. P.
4

The = Radiosun, Etho-
vox, Amplion, Primax,

CA V. .

You can select any one &f the big 5
wortd’s Fameus Loud Speakers, and we
will deliver it tree to your address for
ONE POUND. The balance of purchase
price we will accept by ~xtended monthly
" payments.
WRITE “ TO-DAY.

HENRI & CO. (Dept A)’ Every one of these highest

Eckersley (Chief Engineer to the B.B.C.),
William Le Queux (the well-known

s o : novelist), Major James Robinson, D.Sc.,
487, Wastaia &1, Monan; 3.W. ks FULLY GUARANTEED, Ph.D., F.Inst.P. (Director of Research
: { and Chief Engineer to Radio Press, Ltd.).

Everybody interested in Radio, whether ¢ Listener-
in " or experimenter, should buy ¢ WIRELESS.”
The set-building enthusiast and those who are always
seeking practical and helpful tips will always find
“ WIRELESS ” invaluable.

BUY YOUR COPY TO-DAY.
u.LJ D e ON SALE EVERYWHERE.

A ey
S LT

E 2 AMOUS. GENUWT E
PANELS

246 In replying to advertisers, use Order Form enclosed
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Make your Se
Micro- |
Selective |
E able to get those r !
elusive DX sta- | FHE SUPER COIL
tions readily, clearand |
loud. Simply replace

el

A revelation in tuning-coil efficiency. Wound on ebonite former with
. 2 A ' bare wire—every turn air-spaced and each layer spaced by means of
your dials with Pelican ' ebonite spacers. The metal fittings are also air-spaced,

I UNIVERNIERS
without otherwise altéring your set, or drilling
the panel, and then sce what -a marvellous

| difference it will make to your tuning.

It does away with Vernier Condensers

Buy good plain condensers and fit with
Pelican Univernier dials. The Pclican |
Univernier will make the finest receiver
1009, more efficient, The large single
knob gives a 12 to 1 reduction. The
12 to 1 ratio is proved the most efficient ‘
for selective control. i

Pelican UNIVERNIER complete, 6/-

The Athol is a true low-loss coil,
which offers perfect selectlvity.
and is an indispensable aid in the
search for distant stations.

Not only does the Atho} coli
enhance the appearance of any
set; it is so obviously practical
in design that it commands the
attention of every experienced
amateur. In actual work it is a
delight to the most critical.

Prices range from No. 25 at 5/-
to No. 250 at 9/-,

ATHOL ENGINEERING CO.

i AT YOUR DEALER, OR i Patenr Contractors to the Admiralty.
PELL, CAHILL .& CO., LTD. No. 229,157, Cornet Street, Higher Broughto,
64 NEWMAN STREET . N ANPHESTIER.
;E LONDON, W.1 ;g i Telephone : Hr. Broughton 469.
‘Telephone : Telegrams : i

Museum 9238 Pelcarad, Wesdo, London : J

Will receive DAVENTRY
anywhere in the

BRITISH ISLES'!

This highly efficient Single-Valve Set is inexpensive
and easy to build. Yet it will provide no end of
enjoyment from broadcasting. 5XX will come in at
fine strength wherever you live in the British Isles.

Those who have some experience in manipulating
wireless sets will find it possible to receive many other
B.B.C. and Continental stations.

This set forms a perfect starting point for the novice.

Anybody can build the set in a night with the aid of

Radio Press Envelope No. g and be certain that the ; ;
finished set will work well. : RADIO PRESS ENVELOPE No. 9
s g 1S . : is obtainable from all Newsagents, Bookscllers, your :
This envelope contains all the necessary inslructions, : local Wireless Dealer, or direct from Dept. M, Radio
with working drawings, blue prints, etc., for makimg this ' Press, Ltd. For sure and prompt delivery when ordering
efficient Single-Valve Set. :  direct write your name in BLOCK LETTERS.

RADIO PRESS, LTD.,———— e 1 /6 e
Bush House Strand London, W.C. 2 e RS

SeswessvsncevrsteastasabsseartetrTTeeansonny Wesenturaaansens oo

In replying to advertisers, use Order Form enclosed. 247
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Secure your copy to-day

>SS!
f'/f
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/” ;-I-". : 2 /A
f/ 7N
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NOW ON SALE

gs’!

THE WIRELESS CONSTRUCTOR HAS

THE LARGEST CERTIFIED NET SALE

OF ANY WIRELESS PAPER IN THIS
COUNTRY !}

Your Copy Now.

Buy

EDITOR:

PERCY W. HARRIS
M.IR.E.

i A SET FOR :
: EVERY POCKET

: IS DESCRIBED : |}

IN DETAIL.

AS USUAL.
FREE -BLUEPRINT

WITH EVERY

248

Obtainable from all Newsagents and Bookstalls.

Barclays Ad,
In replying to advertisers, use Order Form enclosed.

November, 1928
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THERLA

A FAMOUS LABORATORY ISSUES 1t GUARANTEE

Faraday House—the famous electrical institution—tests every
Therla Product. Affixed to every Fixed Condenser and every
Therla Grid Leak is the Faraday House Guarantee—a personally
signed blue label signifying that the accurate testing instru-
ments of this laboratory pass out the product within a narrow
commercial limit of the stated capacity.

Think what this accuracy mesans to you. Better Reception,
the elimination of mysterious faults—briefly, accurate con-
dense. and leak values ensure the best results., For this
accuraCy you pay nothing. Therla products are manufac-
tured to a high electrical standard and are both accurate and
reasonable in price. From all dealers.

your set from the instructions
given in Radio Press envelopes

and you will not only complete it without any
great difficulties cropping up, but you can rest
assured that immediately you connect up the
signals that you expect will come through in a
most satisfying manner.

THERLA FIXED

i 'CONDENSERS.

$8i2e250,000 ohms.:

P . 500,000 ,, :

¢ .. 1,000,000 ,,

-, 1 megohms
2

THERLA GRID
:'""'LEAKS.‘” a3

:  PRICE.
£.0001 to 0015 mfd.:
P13 each.
1002 mtd. to .006:

mfd., 2/- each. :
:Grid  Condense::

with Clips. 1/8

e i,
P Price.1/9 /5%

Tessssesecsssasvanes N9

sescsssssenne

Gril Leak and Condenszer, 3/-.

i F ] ' # Sofe DisTributors:
Every Radio Press envelope contains full sized SEL-EZ1 WIRELESS SUPPLY CO,LTD
blue prints, working instructions, reproductions | EEYSCIIIEN ANDERARPITINLINGINT( AR L0008
of photos, list of components required and clear [/ o700 2k Reg eiaiad LIVERROOL Royal 1682

and concise instructions: which will ensure your Barclays Ads
building successfully.

RADIO PRESS ENVELOPES | ACCUMULATORS

Price. Free.
1 How to Build an ST100 Receiver .. .. .. .. 1/6 19 RE..CHAR( ;ED FREE il
By John Scott Taggart, I. Inst.P., AMIEE, ®

2 Mow to Build the Family 4-Valve Receiver 3 . 2/8 2/9
By Percy W. Harris, M.LR.E. ‘ ! ! STANDARD mceper 1IN 'YOUR OWN HOME with the

: “ ?”
3 How to Build the ** Simpllcity *” 3-Vaive Set .. .. 2/6 2/9 3 s CHASEWAY” CHARGER
By G. P. Kendall, B.Sc. . )
. E ; he ¢ Chaseway ”_is a theroughly practical
4 How to Build the All-Concert de Luxe Recciver .. 2/6 2/8 5 5
v electrical apparatus, designed specially to remova
By Percy WW. Harris, M.LR.E. She oot e e ¥ QI
6§ How to Buitd the Omni Rectiver .. oo & .. 2/8 2/9 It can be connected by the merest amatenr in any
By Jokn Scott Taggart, F.Inst.P., AM.L.LE.E. !é(glae;li%lg'rhavgu;t DI?E(F“THS‘; (CONTINT OUS)
. LNT, an: used whi current is in uso
6 H°“'];; g"'}f t}}i”s‘?l? ‘g‘_’s": fs2e 00 oSG R THE for lights, iroms, kettles, radiators, etc., costs
e e nothing for the re-charging. Once fitted, it is there
7 How to Build a &-Velve Amplifier de Luxe .. .. 1/8 1/3 for life, requires un attention, and is a wonderful
By Herbert K. Simpson. I:Ioonltc{}- a:lulaccg‘mulat.or1 “sterlsf 3 —
ts Make a 1-¥alve Reflex Receive ! .13 1/9 No. 1 Model. For any installation of 100 to 250
A e /o yoits, "Sise" in, by siin. 28/ complote.
No. 2 Model. or an Vol
Kow to Build an Efficient Single-Valve Set .. .. 18 1/9 e

other special circumstances, 3%/—; with special
registance lamp (2 nmps.) or with special adjust«
able resistance (2 to 5 amps.), 40/—.

No. 3 Model. For Shopkeepers, Garages and
others who can re-charze batteries for revenue—
will charge several accumulators at once.

By Herbert K. Simpson.
19 How to Make the Twin-Valve Loud Speaker Roceiver 2/6 2/9
By Joln Scott Taggart, F.Inst.P., AM.I.EE.

11 An A(‘.n‘giable Grystal Sct and How to Build it - 1/8 1/9
i By Percy W. Harris, M.I.R.E.

A WONDERFUL VARIABLE
GRID LEAK.

The ¢ Chaseway '’ Variable

Grid Leak is the greatest ad-

vance yet made in gridleak

Radio Press Books are obtainable from all
Boskstalls, Newsagents, your local Wireless
Dealer, or direct from Dept. M, Radio
Press, Lid.  For prompt and sure delivery

when “ordering direct from Radio Press, ONLY manufacture. Teliable for all
Ltd., please write your nane and address in time and gives really wonderful
BLOCK LETTERS, 2 5 A resulte. One hole fixing and

simple to fix. Reimarkable

testimony has already Y.een re-
DON'T PAY MORE ceived as to its efficicncy.

_:_RADIO PRESS’ LTD:_ ASK YOUR DEALER FOR ONE

or send remittance direct if any difficulty.

Nlustrated Catal f oth ¢¢ Ch A4
BUSH HOUSE STRAND Specialities F;thog‘t)en (x"ece?p! e;f stama::;’a{n-
’ ’ velope. Contains many novel necessities.
LONDON, W.C.2. i C SE AY "' 1¢5, Archway Road
? HASEW LONUON, N. 6. 4/
Mountview 691. TRADE INQUIRIES INVITED.

In replying to advertisers, use Order Form enclosed.
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Behind every
experimenter

Since the eventful date upon which No. 1 of
“ Wireless Weekly ” was published, successful
experimenters both on the transmitting and
receiving side have acclaimed the really great
help which the always accurate and reliable
editorial contents of “ Wireless Weekly ” have
given them.

Every Radio enthusiast with a leaning towards
experimenting should place an order for
“Wireless Weekly” to be delivered to them
every Wednesday.

If you have reached the experimental stage—
buy your first copy to-day.

successful

EVERY

6 ’
WEDNESDAY
Edited by

JOHN SCOTT-TAGGART,
F.Inst.P.,, AM.LEE.,,
Direcior of Research ;

MAJOR JAMES ROBINSON, D.Sc,
Ph.D,, F.lnst.P.

Assistars  Editor 3
PERCY W. HARRIS, M.LLR.E.

‘“ Wireless Weekly” is obtainable
from all Newsagents and
Bookstalls.

ess WO
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Save Moncy on Ihlyes/

RAM s LI wo =21t (d or L.r.
Compare the price with any ot r Bntlsh made ngh-
Grade Valves. Have you seen the curves in our booket?
RADION 2-v. DE ‘34 (H.F. or L.F.) 10/
RADIDN PYRAMID Power Valves 4-v.
& 6-v. types, Guaranteed Filament 22/6
(The fi 1est of their kind on the market).
RADION G.P. a 4-v, Bright valve only 7/-
Auserwrites: “ I am really amazed attheresull, they are
the best valves I have yel come across. Let me thank yois
Jor executing my order so quickly, and when I requtre any
more valves I will certainly send to Radions Ltd.”
From untied Dealersor drrectPo:tFreefram Manufacmrer:
RADIONS LTD., Solliigion, Nr. Macclesfield, Cheshire.
Send for our booklet ; lt descrlbes valves repair_service,
and gives = ™ i rite to-day-

R

- Send a subscription for your favourite
Wireless Journals Now.
Promptly delivered through the post.

MODERN WIRELESS
Twelve Months - - 15/- Six Months - - 7 /6
WIRELESS WEEKLY
Twelve Months - - 32/6 Stx Months - 16/3
THE WIRELESS CONSTRUCTOR i
The WIR R Twelve Months - -. 8/6 Siv Months - - 4/3
: ELESS DEALE o e s
provides a constant source of infor- Twelve Months - - 13/-  Six Months - - 6/6
mation of inestimable value to the WIRELESSMDE;&LER (oz;T/Au\(MB}f)Bercl)e?wﬁbomY.>
. lve onths - - 6 (U.K.): - Abroad.
Manufacturer and Retailer. 2 :
and Retaile RADIO PRESS LID. Bust Hou E sTRAND
ADVERTISEMENT RATES. « LONDON - - WC2
Number of insertions. ' &gl —
1 6 - {
£ s, d. rfmg ==c]x £ s. d F EFF CIENCY .
ar 4
P 50 oo 3 1515 0 13 13 1 nu - ,
lTi?xll_zfedpsge o8B0 T ¢ 5106 an ELEGANgE
irdpags .. .. 660 550 4100 SCIENTIFIC ’ iR
t e { 5 5 0 410 6 4 2 6 7 =
i s 330 g | NON-METALLIC {NSARY 3
ight! ze..
e i 110 19 0 18 0 HORNS B '
Trade and miscellaneous prepaid paragraph advertise- cannot be beaten. ‘
mants. Three shillings for first twelve words and three-

pence for every additional word.

Situations Vacant and Wanted. Two shillings for

ﬁrstdtwelve words and one penny for every addilional
word,

Approx.
No. Ht. Flare. Price. Post.
508 21111 14in. 15/6 1/8
With “Scientific” Base forming Prices Fost.
complete ad]ustable speaker 30 2/-
517 I4in. 15 ;6 1/9
Complete with Ampl:ou “Junior” 2

asc £2
TRADE INQUIRIES INVITED.

SCIENTIFIC SUPPLY STORES,

126 and 89, Newington Gauseway, London, S.E.1,

All communications regarding advertisements should
be addressed to

: The Advertisement Manager
§ BARCLAY’S ADVERTISING, LTD.,
Bush House, Strand, London, W.C.2.

F gl;anchesc 7, St. George's Cu'cus,ES .E.t; 16, Mar;/ette St.,
aring Cross Rd., W.r; 291, dgware Rd., W.2; 84,
The WIRELESS DEALER Church Rd., Upper Norwood,gxs.E.zg. 'Phont: Hop 4177.
should be your principal book of refer- =
! ence. Send your subscription to- :
i get}\er with business letter headmg. ;
NOT OBTAINABLE BY THE PUBLIC.
.......................................................... COUPON.
Fill this Form in Now and Pin it to your
Letter Heading.
SUBSCRIPTION ORDER FORM.
To RADIO PRESS LTD,, Sales Dept., QUESTIONS AND ANSWERS.
Bush House, Strand, London w.C.a.
Please enter myjour name for a twelve months' sub- In f.ture this coupon must be accompanied by a P.O. for 2/8 for
seription to “THE WIRELESS DEALER” commenelng 5
wn.ll: No. . Eselgeed s remittance df Piok ofs abmad) each question and a stamped addrisied envelopa.
INVANG U858 G o SR Dok, AHGOHIE IR 5% o0 o) 1 B o 5000 o o Fo Bl
* MODERN WIRELESS” Novemb:r, 1925.
ADDRESS W8T i« 5o o« - s ST . B 68

In replying to advertisers, use Order Form enclosed. 25I
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Lock Switch.

’nizlﬁ¥ e
T

This switch protects a receiving set from "
unskilled or unauthorised wusage hy -virtue

of the fact that when the key plug is removed
it is impossible to ligiat the valves or put the
batteries in circuit, and thus impossible to use the
receiver. It is very useful when it is desired to
close down for an interval, etc., without altering
the setting of the rheostats which have alrcady
been adjusted for best results. The key plug,

crystal can be regulated as requu‘ed

SOLE PRODUCERS:

Write for Illus-

Service Products

D
The New @ﬂb Battery - @% Crystal Detector.

This well-known Detector, which probably enjoys the largest
demand in the market, is glass enclosed, and thereby-dustproof.
It is not affected- by vibration, and bv means of a patented
micrometer adjustment, the pressure of the catswhisker on the

which is a detachable unit and can be carried on an ordinary The crystal can be replaced in a few scconds, no solder or
key ring, i8 made in two parts, so that the plug is easuy plastic metal being required.

removable from its ring head when required for use in a receiver. These Detectors have a highly polished nickel-plated finish
It can be used to control both L.T. and H.T. batteries, and and are supplied complete with a free sample of the famous
i3 _one-hole fixing, occupying very little panel space. It is of Service Crystal.

robust construction in order that perfect contact shall be main- Retail prices : Panel mounting... 2/8
tained, and is fitted with both terminals and soldering tags. o 5 Mounted on Ebonite base e 2/3
Retail price 2/8. Additional key Plugs, 1/- each. Glass Tubes for Service Detectors, 2d. each.

LTHE SERVICE RADIO Co., Ltd., 67, Church St., Stoke Newington, LONDON, N.16. GLISOLD 403t

List

252 In replying to advertisers, use Order Form enclosed.



Use this form and safeguard yourself!

“WIRELESS CONSTRUCTOR”

(6D. MONTHLY))

“WIRELESS WEEKLY”

(6D. WEEKLY.)

“MODERN WIRELESS”

{1/~ MONTHLY.)
ORDER FORM.

Provided this form is used when ordering goods or making enquiries from wireless firms, Radio Press Limited, Proprietors of
“THE WIRELESS CONSTRUCTOR,” '*WIRELESS WEEKLY,” ‘*MODERN WIRELESS," and their series
of Handbooks, etc., guarantee to use, within their discretion, every endeavour to see that complete satisfaction is
obtained. In no single case have Radio Press Limited failed to obtain satisfaction for a reader.

Dear Sirs, Date

The Management of Radio Press Limited respectfully requests that immediate and careful attention be given to this communication,
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{d AlUniversal Two-Valve A Four -Valve
Receiver 4 Raam Press Series 71021 Mroadéast Recliver

( ‘A Single - Valve ASimple Three-Valve

2 ‘Component’ Set Receiver 3

A Two-Valve Power é
Amplifier

.An easily - constructed
Crystal Receiver
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RADIO PRESS BOOKS

AAAAS

RADIO PRESS BOOKS

Post
No,f Price Free No. Price l‘:roest:
1 Pireless for ANl .. .. 9d, 114, q
By John Scott-Taggart, 13 500  Wireless Queshons 5
F.Inst.P., AMIEE. BAnsgvﬂlgd e = 11 Bl 2/6 2/
y .. Kenda c.
2 Simplified Wireless o 1- 12 and E. Redpath. '
By_ John Scott-Taggart, 14 12 Tested Wireless Sets .. 2/8 2/8
F.nost.P, '~ AM.ILEE. By sPercy W. Harris,
M.I.R.E.
3 How, o/ iMaige qYaur_0wn More Practical Valve Gir-
Broadcast Receiver .. 1/6 1/8 At L 3/6 3/10
By John. Scott-Taggart, By John "Scott- Taggart
F.Inst.P,; AMILEE. F.Inst.P.. AMIEE.
4 How to Erect Your Wireless Six S_jmple Sets,” by Stanley G. 16 Home - Built  Wireless
Aerial 1- 1)2 Rattee, 1s a book that every beginner Components g T a8 2/8
By B. Mittell, AM.LE.E. should possess. It shows the reader an 17 Wireless Sets for Home
5 The Comstruction of Wire- extremely easy method of obtaining cons"{’z“g"u . . 26 2/8
Iess Recewmg Apparatus 1/6 1/8 maximum proficiency and success in By E. Redpath.
By P. D. Tyers. set building. 18 T‘t;vnm conls and How to .y~
ind The
6 The Construction of Cry- . . By G. P. Kendal! B.Sc.
stal Receivers .. .. 1/6 1/8 The book is progressive. It first of all "
By Alan L. M. Dougl 2 2 21 Six Simple Sets. .. 16 1
y Alan L. M. Douglas. instructs the enthusiast how to construct By Stanley G. Rattee,
7 Kow to Make a “ Unit” a_simple and very efficient crystal set. M.LR.E.
Wirelés® Receiver .. 26 28 The novice thus initiated into the first 35 Switches  in  Wireless -
By E. Redpath, q Circuits A §
orinciples of set-building will ﬁr}d it B N 4], Rankin.
8 Pictorial Wireless Gircuits 1/6 1/8 comparatively easy to construct all the B S Yymeatl
By Oswald J. Rankin. other sets described. i L e 96 15
o Wireless Valves Simply A . % By R. \V. Hallows, M.A.’
Explained. . 2/6 2/8 Many photographic _reproductions of Elemenfary Text Book on
By_ John Scott-Taggart, the actual sets described, wiring diagrams Wireless Vacuum Tubes.. 10/- 10/6
FInstP,  AMIEE. and panel layouts eliminate all chance Byr X—J“s’:"i‘) Sco:\tMl'algiaE,
10 Praclical Wireless: Valve of possnble error in-wiring: Instructlons : )
Gliciitsl 2/6 2/8 are given in. simple terms so that the Rad]'; Ej‘.g"l‘;e"lggyne.rl, BSc. 57=R5/19
; BI ﬁllgz”l‘, 5°°§: Qialgél?“g absolute beginner can understand and (Hons) ACG.L, D.IC.
carry them out successfully. Modern Radio Communica-
1z Radio Valves and How to tion 5/~ 5/8
Use Them . 2/6 2,8 By J. H. Reyner BSc

]
By John Scott- ’Iaggart (Hons) ACG.I

F.Inst.P., AMILEELE.

All Radio Press Books can be

obtained from Wireless Dealers

Neawsagents,. - Bookstall-——or

direet from Dept. M., R dio
Press Lid.

For prompt and sure delivery

when ordering direct, write

your name . Block
Letters.

RADIO PRESS LTD., Bush House, Strand, London, W.C.2.
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No matter what wireless components you require you
will find that when you ask for the best it is named R.I.

—THE MARK OF BETTER RADIO, the guarantee
of thorough British design and workmanship.

The wide range of R.I. productions:gives proof of the extensive
knowledge and technical experience that lies behind them, and universal
appreciation has to be given by all who have purchased the components
that carry this mark of better radio.

The R.I. Transformer stands forward out of the multitude of types on
the market for powerlul and distortionless amplification. The remarkably low self-
capacity—only 18 micro-microfarads—is the result of supreme technical design.
Over half-a-million R.1. Transformers are giving satisfaction to those who value
the significance of the name R.I.

Price 25/-

The R.I. Retroactive Tuner carries the distinction of selective tuning
over all wavelengths, and dispenses with the use of multi plug-in coils. Amateur
constructors all over the country have acclaimed the efficiency of this compact

R.I. duct.
procuc Price 39/6

The R.. Duostat marks the highest standard in valve filament current
control. The special construction enables it to be used for bright or dull emitter
valves. The contact is uniform and smooth in operation, eliminating all
microphonic disturbances during the adjustment of the filament current, and
giving certain assurance of valve safety.

Price 7/6

Write for the New R.I. Blue and Gold Catalogue

free on application.

Advt. R.I. Led., 12, Hyde St., New Oxford St., London. W.C.1. P.c.6
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