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Every Mullard valve throughout the
whole wide range is tested to be the best
in its class. We would not risk losing
one friend to satisfy an experiment.

Our research laboratories are always at
work calculating—experimenting —per-
fecting. We realise that valve design is
fluid and performance progressive, and
we intend to be first in any future
developments as we have always been
first in the past.

It is this backing of test and experiment
that enables us to say ¢ Try Mullard valves
in your set—they improve any radio
receiver!’

Mullard

THE -MASTER-VALVE

«

\

Advert :—The Mullard Wireless Service Co., Ltd., Mullard House, Charing Cross Road, London, W.C.2.
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MARCONIPHONE
UNIVERSAL TRANSFORMERS

A fine job—and unexcelled at their price.

The large core, heavy windings and perfect insulation
give maximum volume with consistent reliability. Full
powered amplification of every note is assured by the careful
design and generous specification.

Two' ratios: 27 to 1 and 4 to 1.
HEAVYZLAMINATERYCORE, Price (each) 16/
\

You are recommended to use the 4 to 1
ratio in the “Ten Pound Five,” and we
will gladly specify the best type and
suitable valves for any other circuit.

Wrile mentioning * Wireless Constructor”’ for full particulars.

THE MARCONIPHONE COMPANY, LIMITED

PRIMARY"
‘QIVINDING"

Pseconoanv LA A (Dept. P.),
Fvinoms - Ol , 210-212, Tottenham Court Road, London, W.1,
i Showrooms : 210-212, Tottenham Court Road, W.1, and
* REVERSISLE! Marconi House, Strand, W.C.2.
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INTERLOCKED
ELECTRODES

MAKE
Cossor $Screened

Grid Valve—

I' Heve vou sze
the double length
of Cossor fil iment

salemission. Note
the seonite bridge
holdig it rigidly
in position.

insulator.

famed for its colos~

3’ Note the enor=
mous strength and
rigidity of the
screen, See how
it is built on four
stout supports and -V
capped by a metal | A
bridge - piec2 an- &

chored to seonite

z' Around the
two stout grid sup-
ports is wound the
first grid, electric-
ally welded at
twenty-five points.

4' Finally, cb-
serve the construc-
ifl tion of the anode.
Y Actually two
rectangular nickel
platesare used and
for greater rigid.ty
cach is diagonally
ribb:d.

Only Cossor Screened
Grid Valves have inter-
locked Electrodes

Technical
Data.

Cossor 220 8.G. (2volts,
«2 amps.) and 410 S.G.
{4 volts, :1 amps.; Max
Anode Volts 150, lmpe-
dance 200,000, Amplifi-
cation Factor 200, Grid
Bias 1-5 volls at max-
anode Volts.

Price (cach) 22/6

A. C. Cossor U4d., Hightury Grove, London, N.%&

SHOCK ~-PROOF !

These illustrations show why the Cossor Screened
Grid Valve is the most robust—tlie most depend-
able—and the most uniform Sereened Grid Valve
made in Great Britain. This wonderful new
system of interlocked construction is to be found
ouly in the Cossor Screened Grid Valve.

NOISE - PROOF !

Noises are generally due to loose elements in «
valve. In the Cossor Screened Grid Valve the
clements are interlocked. Every joint is scientifi-
cally welded to ensurec long l);fe and complete
rigidity. Even under the heaviest shock individual
movement is impossible.

BREAK ~-PROOF !

Even 1he hardest blow cannot disturb the perfect.
alignment of the Electrodes which are rigidly
braced at top and bottom. As a result, every
Cossor Screened Grid Valve rectains its charac-
teristics throughout its sbnormally long life.
For any Screened Grid Receiver choose Cossor.
Accept no substitutc—for there is no adequate
substitute for the Cossor system of Interlocked
construction.

C

A

creened Grid

THE ONLY S<REENED GRID VALVE

WITH
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THE EDITOR’S CHAT

In this article Percy W. Harris, M.LRE.,

the question of set assembly.

the Editor of *“Wireless Constructor,”

discusses

PEOPLE who are not wireless
enthusiasts sometimes express

surprise at what they call the

“ tremendous hold ” - that wireless
takes upon its adherents, for it seems
strange to them that any hobby can
arouse such active enthusiasm. When
they see the happy home constructor
busily at work with his soldering iron
and screwdriver they sometimes ex-
claim : “ What! Another set!” and
then point out that only a month or
two ago he made a sct which seemed
to them to be perfect.

A Unique Hobby
But when they take up the hobby
thcmselves, we soon find them just
as keen as anyone else on building
one set after another, for wireless
is a hobby which is unique, in that
the reassembly of existing parts, with

very little additional expenditure, -

often enables one to make an entirely
new and different receiver. The man
who builds several sets a year rarely
buys a complete new set of parts for
each. He will probably keep one set
as a kind of “ standard ” for pro-
gramme reception, and then, from his
general assortment of parts, he will
build up others as new circuits arrive
and as new and improved components
interest him. Frequently, too, he will
discover something which he cannot
explain, and will “stait a line of
original experimenting, for he ‘has
always the chance that he may
discover something vital—something
entirely new to enrich our knowledge.

Special Skill Unnecessary

Furthermore, it does not follow
that he must-be a highly skilled or

highly trained experimenter in order
to become a famous inventor. Arm-
strong—the American whose name
is so closely linked with the super-
heterodyne, and who is credited in
America with the invention of rc-
action (simultaneously invented by
Franklin in England)—had hardly left
college before he sprang into fame.
In fact, he could not persuade his
father to finance him in taking out
the patent for his
he” wrote out a description of it and
took it to an official, who, in this
country, we should call a “notary
public,” and made a sworn statement

A LUCKY ESCAPE

Myr. Jolm Scoft Tag Jm t shortly after his

acy ue t. Mpr.- Scott
flaggmt who has enthusiastically taken
to the air and pilots an acroplane of his
own, was flying to his sister’s wedding
when he had the crash. The wmachine
very narrowly missed a house and was
badly damaged, although luckily M.
Scott Teggart cscaped with but a few .

bruises,
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invention, so -

before him. In subsequent litigation
this statement was held to establish
his priority to the invention. .

A New Note in Sets

This month our leading feature is
“The Ten Pound Five,” a set
specially designed for use Wlth small
indoor aerials, and for the convenience
of those who cannot erect an outdoor
aerial. . Complete with single-dial
tuning, wave-changing by means of
a switch, a volume, control, and the
latest improvements to ensure the best
possible quality of reproduction, this
receiver strikes quite a new note.

It is what may be termed a
“ specialised ’ set, the object of which
is to give certain definite results in
certain conditions, and while it does
not pretend te get the fullest possible
magnification: out of the number of
valves used (this cannot be done
without detracting from the simplicity
of the design), it 1s astonishingly
efficient compared with the best
five-valve sets available a year or
two ago.

. Popular Receivers

As we anticipated, the ““ Air Com-
mander 7 is  proving exceedingly
popular  at home and abroad, while
the “ Champion” Three has {fully
justified its name. Next month we
hope to give first particulars of an
amplifier with unique qualities. Watch
for this! When we promise a good
thing you know you will get it !

By the way, if you especially like
any particular design, or type of
design, why not write and let us
know ?
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LSD and B.B.C.

Some interesting facts and figures about the cost
of broadcasting in this country.

From a Special Correspondent
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DURING 1928 the B.B.C.’s income
amounted to £1,002,505. At

first sight this looks a gigantic
sum of money, and many a'listener
might carelessly assume that, with
this cash, broadcasting programmes
every. mght should be absolutely tip-
top. Well, perhaps they should be.
But let us look at the question of
how this income is derived and how
it is expended.

Out of this grossincome, the B.B.C.,
in 1928, spent £879,324, which left
a balance of £123,181, which was
carried to the revenue appropriation
account.

Excellent Figures

Compared with 1928, the income
shows a satisfactory increase. In
1927 the total income was £800,959,
and the total expenditure was
£773,289, which left the B.B.C. a
halance of £27,669. In 1928, 2,628,392
licences were taken out, showing an
increase of 233,218 over,the previous
year, while 14,068 free licences were
issued to the blind.

Other interesting statistics are that
in 68,000 hours’ transmission the
B.B.C.’s percentage of breakdowns
was only '035. Compared with 1927,
this shows just a slight increase,
but the explanation is due to the
damage to the B.B.C.’s aerials during

" the big gales in November.

The report goes on to show that
talks have shown considerable ““ tech-
nical improvement,” and have ‘“in-
creased 1n popularity.” This is the
B.B.C.’s opinion. Whether it will be
acceptable to the majority of listeners
we take leave to doubt !

Successful Charity Appeals

However, the B.B.C’s “ Week’s
Good Cause” series have certainly
proved satisfactory, for over £60,000
has been contributed to charity by
listeners. Probably the most success-
ful was the Prince of Wales’ appeal
last Christmas Day, for this brought
in the biggest sum of the year, while
Lord Knutsford’s appeal for the
London Hospital brought in £19,000.

With regard to education in schools
and adult education, the report
states that 5,000 schools—an increase
of 1,000 in the year—took advantage

of the educational facilities provided,
and over 700,000 school pamphlets
were circulated.

With regard to the B.B.C.’s publi-
cations, a third edition of “ The Radio
Times” was added, entitled ‘ The
Scottish-Ulster Edition,”” and the
average circulation showed an increase
by 130,000 during the year; while
the circulation of ““ World Radio”
increased 30,000.

It appears that satisfactory arrange-
ments have now heen concluded for
the erection of the new 2L O in
Portland Place, where, in due course,
double accommodation will be avail-
able for rehearsals and performances.
Listeners already know, of course,
that the new Manchester studios
are in operation, and that the old
receiving experimental station at
Keston has now been dismantled, and
a new one is being built at Tatsfield,
a few miles away.
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DURING 1928
THE B.B.C.—

RECEIVED £1,002,505 from its
varied activities and in revenue
collected by the Post Office from

licence-holders.

'SPENT £879,324.
COLLECTED over £60,000 for

charities in connection with The

Week's Good Cause, and

LOST the services of several famous
members of its staff.
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From the organising and financial
point of view, no doubt the B.B.C.
has every reason to be pleased with
itself, for the balance of capital
account allowed just under £170,000
to be available for the development
of the new regional scheme. Invest-
ments increased by nearly £70,000,
and the depreciation and reserve
increased by £31,150. Income from
licences indicated an increase of
£71,000, and an increased revenue
from publications of over £20,000.

The total expenditure on pro-
grammes, cost of staff, etc., showed a
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decrease of abbut 2 per cent; but,
‘nevertheless, the actual amount spent
under this heading was increased by
over £50,000 during the year.
£538,990 was spent on programmes,
working out at a daily expenditure
of £1,477.

Valuable Officials Leave

In view of the above figures, a good
many critics in the Press have been
inquiring why the B.B.C. has been
unable to retain the services of its
most capable and experienced officials.
As our readers know (with consider-
able regret), Captain West, Mr. Cecil
Lewis, Mr. Rex Palmer, Mr. R. E.
Jeffrey, and other members of the
staff have now left the B.B.C. to take
up more satisfactory posts elsewhere.

This undoubtedly does cause a good
deal of unsatisfactory ecriticism, and
no explanation seems to be obtainable
from the B.B.C. Despite its huge
revenue and the monopoly it has-
been given by the Government, it
absolutely refuses to let the public
know the full details concerning its
expenditure.

We know roughly what is spent on
programmes, and this, that, and the
other; but the details such as
salaries, for instance, are withheld.
Furthermore, the expenditure of the
Corporation is free from any sort of
control, and one would assume that
such a Corporation as the B.B.C.
should be open to criticism or control
either by the Treasury or the Public
Accounts Committee.

Poor Fees Offered

After all, it is the listener who
provides the money ; and the listener,
like any shareholder, is entitled to a
little more confidence than the B.B.C.
gives at the moment.

Anyway, the facts are that vast
sums of money are flowing into Savoy
Hill and flowing out again, and yet
the best talent seems to be leaving
the B.B.C.

Everybody knows the old stories
about the poor fees offered to well-
known artists, and even [to-day we
are aware of certain well-known
theatrical and concert stars who,
when approached by the B.B.C., were
offered fees which were, to put it
frankly, of the most meagre propor-
tions. It may be that the old war-
time policy holds too strongly at
Savoy Hill—the policy of not paying
too large salaries, but too many.

'Probably this is what is wrong
at the B.B.C. to-day, and it is
probably the explanation why so
many of its talented staff members
are seeking employment elsewhere,
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THE
TEN
POUND

FIVE

A <l
PERCY W.HARRIS MirE

JIT 13 sometimes forgotten that a
considerable proportlon of the

residents in highly populated
arcas such as London, Manchester,
and Glasgow, are unable to erect
an outdoor aerial. In such circum-
stances they are only able to
enjoy  wireless reception if the
particular receiver chosen is capable
of working either on a frame or on an
indoor aerial:

No Outdoor Aerial Needed

Doubtless, the big sales of the so-
called portable and - transportable
receivers can be largely accounted for
by the fact that they are completely
self-contained and thus lend them-
selves admirably to the requlrcments
of the flat-dweller. ~ Such receivers
are, of course, designed to work with
a frame aerial concealed in the cabinet
or lid and, as this available frame
aerial is so small, five valves are used
in the majority of such receivers.

very large number of cases the frame

REACTION SINGLE CONTROL L TUNING VOLUME

SWITCH

R UL N LT L ST T T

A quality set for the indoor acrial.

Remarkable power and purily are
achieved inexpensively and by an

JHTHI TN

exceptlionally easy-to-muake design.

SRR m

a1
3

Now, as recently explained in the
 Editor’s Chat,” highly coloured and
exaggerated claims are all too fre-
quently made for such receivers,
whereas, technically, they are incap-
able of anything outstanding in per-
formance. Almost invariably they
consist of two untuned radio-fre-
quency stages, a detector, and two
stages of note magnification, and in a |

is no more than twelve inches square.

If, as may be assumed, it is not so
much their portability as the fact that
they give good reception without an

'ECHANGE

Tue WireLEss CoNSTRUCTOR

CONTROL-

SWITCH

outdoor aerial that makesthem appeal
to so many people, why not attempt
to design a receiver with the same
number of valves, the same general
simplicity of operation, but a number
of special features not possible of
incorporation in a compact portable
set, and thus endeavour to get the
best possible results, not on a 12-in.
frame, but on the much more
efficient indoor aerial, consisting of
a wire round the picture rail ?

The Total Cost

These are some of the thoughts
which entered my mind a few months
ago, and they soon crystallised into
the “Ten Pound Five,” which takes
its name from the fact that, although
it possesses such valuable features as
single control tuning, wave-changing
by means of a switch, a volume

\ - —eo+
25,0001 25,000 25,00 HT
OHMS 2 v OHMS 3 ’:_.“
SCREEN I M /
L.——)—_ l! C/o <
-‘ PIN ONSET e
= ( A=t 3
C} /MFD ) : .:'. Ca
LW, =¥ 210,
' ‘Cq LS.
® o . r T
il | |
RLANE 5
] i
S.W. ‘
— — N | ) d _# —
VAT
PN ON SET r\fg’if 3
4
| W. 281, = C 3 WA ﬁs

The circuit of the * Ten Pound Five’’ embodics many features of exceplionul interest

129
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The A“_ Ten Poind Five ”’ —continued

control, high quality reproduction,
anti-motor-boating devices, an output
filter, and single H.T. positive ter-
minal for all circuits, it can yet be
built, exactly as shown, in a handsome
cabinet with a decorated ebonite
panel, vernier dial, and including
coils (but not including valves or
batteries), for well under ten pounds.
Add to this five valves and accumu-
lator, high-tension battery and one
of the excellent low-priced loud
speakers now available, and you will
find the cost will still come under that
of any portable which gives compar-
able results.

Continentals on Loud Speaker

The sensitivity and the selectivity
of the set are, of course, not so great
as would be the case if the high-
frequency stages were tuned, but the
sensitivity 13 nevertheless much
greater than most readers would
imagine, particularly on the long
waves.

So far as these latter are concerned,
it is possible, for example, in the
WireLESs CoONSTRUCTOR laboratory
at Wimbledon, to receive Hilversum
on the loud speaker, using as an aerial
a single wire stretched across the

hausen, Eiffel Tower, Motala, Kalund-
borg and Hilversum are all receivable
at excéllent loud-speaker strength,
and without any of the usual sacrifice
of quality due to the excessive use
of reaction.

<_'2'__| 3%
b

3
{

V]

2

\\L/ |

L2
7 ———9

o

PANEL

X 499,

LAYOUT.

room and measuring between insu-
lators only 14 ft. With our standard
indoor aertal (consisting of a wire
across the rafters in the loft imme-
diately above the laboratory), Huizen,
Radio-Paris, 5 X X, Konigswuster-

(

Note lhe novel and simple screening employed.
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On the short waves, delightful
quality and far more strength than
can be utilised in a living:room is
obtainable from London and 5G B
in daylight, while after dark you will
be able to pick up quite a number of
“ continentals ” by simply turning

| the dial, and without altering the

reaction setting from that which is
best at the bottom of the scale. Itis,
however, on the long wave-band that
this receiver so particularly distin-
guishes itself. Its sensitivity there
is amazing, even on the smallest
indoor aerial.

An Ideal “Family” Set

Seeing that the touch of a switch
changes from one wave-band to the
other, it will be realised that on the
smallest aerial, and with practically
any conditions, quite a number of
alternative programmes are readily
available. And it may be said that
the quality is fully worthy of the best
loud speaker. '

The more expert user, with a
judicious use of reaction, will be able
to log a considerable number of
stations on the indoor aerial and on
the lower wave-band, but it is one
of the great advantages of this
receiver that, owing to the particular
scheme I have used, reaction is prac-
tically constant over both wave-
bands. No tricky neutralisation has
to be resorted to in order to get best
results, and for quite a number of
programmes the only control neces-
sary is the single tuning dial. Thus,
as a family receiver for unskilled use,
it is practically ideal.

On an outdoor acrial in the im-
mediate vicinity of a broadecasting



July, 1929

Tue WireLEss CONSTRUCTOR

The

“Ten Pound Five”—continued

station the selectivity is scarcely good
enough, as the set stands, but if your
nearest station is forty of fifty miles
away. and thus not close cnough to
give a * wash-out >’ effect, then the
gelectivity will be found quite good
enough for the largest outdoor aerial.

For those who desire to use this
receiver on an outdoor acrial, i
conditions where normally the local
station is spread too wide over the
tuning band, a simple wave-trap will
meet the case, and particulars are .
given in this article of one which 1s
.50 inexpensive to build that the cost
of it can be included in the ten-pound
note referred to.

Circuit Considerations

And now let us look at the circuit,
which contains a number of features
of interest. Thus we have the Wire-
LESs CoNSTRUCTOR standard scheme
of a 4-mfd. (in place of the old 2-mfd.)
condcnser, together with a resistance,

-as a de-coupling or anti-motor-
boating device in the detector circuit,
and an output filter consisting of a
choke and condenser combination,
which time has shown to be the most
generally satisfactory scheme.

The combination of the 4-mfd. and
25,000-ohm resistance, together with
the output choke and condenser, not
only secures admirable quality with
freedom from low-frequency reaction,
but also enables us, together with a
scheme of a similar nature in the
high-frequency stages, to get what
we have aimed to make as far as
possible a standard scheme in this

1 Panel,
" {Resiston Goldeorners).
Becol, Ripault, ete.)

1 Cabinet for same, with 10-in. base-
board (Camco). (Arteraft, Ray-
mond, Ready Radio, Caxton, ete.)

1 Pair small brackets (Magnum).

1 ‘0005 variable condenser (Lissen)
(Lotus, Ormond, Polar, Cyldon
Formo, Igranic, J.B., Utility, ete.)
Vernier dial for same (Lissen),
(Igranic, Utility, J.B., ete.)

1 0001 reaction condenser (Kay-
stone), (Lissen, Cyldon, Polar, ete.)

1 D.P.D.T. switch (Utility).

On-and-off switeh (Lotus).

21 in. X 7 in. X { in.
(Ebonart,

(S

ete.)

=

(Precision). (Igranie, Lissen.)
Sereen, 7 in. X 6 in. (Magnum)
(Ready Radio, Paroussi, Peto Seott,
ete,) .

[¥%

(Decko,
Dueco, Benjamin, Magnum, Igranic,

Panel-mounting 30-ohm resistance

journal, a single high-tension tapping
for the whole set.

The benefit of this scheme has been
previously explained in this journal,
and lies in the fact that the user of
an eliminator has no need to worry
aboutor guess at his voltages for various

If, again, the constructor uses high-
tension accumulators, he will find it a
great advantage to be able to use the
whole battery and discharge it uni-
formly instead of having tappings
which discharge some scctions of the

The. user of dry

battery before-others.

The unique method of mounting the de-coupling resistances {makes for simple
wiring, efficiency and low cost.

circuits, 1t merely being necessary to
connect the whole receiver to the
maximum' tapping (if this does not
exceed 150 volts under load) or to any
tapping giving from 120 to' 150
volts.

COMPONENTS REQUIRED

2 Coil holders (Any good make).
2 Adjustable condensers, "00027 or

‘0003 max. (Igranic Preset). (For-
modensor).

5 Valve holders (Lotus). (Benjamin,
Wearite, W. & B,, ete.)

2 H.F, umts,1 and 2 (Peto Scott).

2 1-mfid. condensers (Dubilier and
T.C.C.). (Hydra, Ferranti.)

3 2-mfd. condensers (Dubilier and
T.C.C.). (Hydra, Ferranti.) :

1 R.C. coupling unit (Lissen)

(Dubilier, Detex, Trix, ete.)
1 R.F. choke (Igranie). (Lissen, R.L.,
Wearite, Lewcos, ete.)
3 Vaeuum rvesistances, with eclips
(Loewe, 25,0000 ohms, or Ediswan,
20,000 ohms).
}-meg. leak (Pye).
L.F. transformer (Hypermu). (Fer-
ranti, Brown Igranic, Lissen Super
ete.)
Output choke (Magnum)
. Wearite, Pye, etc.)

[YESN

—

(R.I,

cells also is in an advantageous
position, for his batteries will give good
quality much longer than would- be
the case without such a scheme, and
he will be delivered from certain
distortion troubles usually occurring

8 Terminals.

Ebonite strips, 2 in. X 1} in.
Ebonite strip, 4 in. X 1} in.
Wander-plugs (5 if 2 grid batteries
are joined in series for S/P valve).

X coil, No, 75 (Any good make).

X coil, No. 250 (Any good make).

FOR WAVE-TRAP IF REQUIRED.

1 Paxolin or Pirtoid tube, 8 in,
diameter, 3% in. long.

1 Piece of woed, 5 in. X 3} in.

1 Adjustable condenser, '0C05 ' max.
{Formodensor).

VALVES,
2 H.L. type. ¥
1 R.C. type
1 H.F. type.
1 Power or super-power type.

NOTE.—Use 120 to 150 volts H.T, for
hest results, and grid bias as re-
commended by valve maokers.

T P T LT PP Pt TS PP T PR N

Lo [N N ]
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The “Ten Pound Five ”’—continued

in sets when running on dry bat-
teries which have lost the freshness
of youth).

Considering the circuit in detail,
we start with the aerial terminal from
which a lead is taken to an adjustable

condenser, and from this to one of the
centre blades of a double-pole double-
throw switch.

The actual scheme here is the same
as that adopted in the very successful
“ Request ”” Three, two X coils being

used, the larger portion of cach coil
being tuned by the tuning condenser,
and the lower portion serving both as
aerial coupling and as reaction} a
rather peculiar scheme which works

| very well in practice.
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The “Ten Pound Five ’—continued

Reaction is obtained from the
anode of the first high-frequency valve,
through a -0001-mfd. variable con-
denser, and the method of coupling
the first two valves is by means of
high-frequency chokes, the choke for
each coupling, together with a con-
denser and grid leak, being formed
into one unit. (This pair of units is
sold by Messrs. Peto Scott, Ltd.)

Incidentally, the special pair of
units must be used here, as the
natural wave-length of each choke is
different, and the values are so
arranged that unwanted self oscilla-
tion will not occur owing to the two
chokes employed having the same
natural period.

Simplified Tuning

The simplicity of this form ~ of
coupling—for no tuning condenser is
needed—lends itself to a very simple
layout, and it will be noticed that by
placing the coils close to the switch,
and by shielding them from the high-
frequency coupling cliokes, we get

not only an efficient arrangement but
a very practical and simple layout.

The detector valve uses grid leak
and condenser rectification, the con-
denser and leak of the second H.F.
unit providing the necessary parts
for this. Here it should be noted that
the first grid leak is taken to negative
low tension, and the second to posi-
tive low tension, the second being, of
course, in the detector circuit.

The detector is coupled to the first
note-magnifying valve by means of a
resistance-capacity coupling unit, and
between the plate of the detector
valve and negative L.T. another ad-
justable condenser is placed to take
care of the high-frequency component
flowing in the plate circuit of the de-
tector valve.

The first L.F. valve is coupled to
the output valve by means of the new
“ Hypermu ” transformer, a very
remarkable and highly efficient de-
vice which was reviewed in our last
issue. Incidentally, it should be
noted that this transformer can be

used in two different ways, one with
a special form of feed, and giving
practically a flat curve from the
lowest to the highest frequencies, and
the other in the usual transformer
method, which gives a curve not so
good-looking on paper, but- with
higher magnification.

Compact and Efficient

The latter form of connection is
used so as to utilise the full magnifi-
eation’ this transformer is capable of
giving ; :and, in practics, the reproduc-
tion loses nothing that is detectable
to the ear on anything other than a
moving-coil loud speaker.

In the output of the detector valve,
we have a low-frequency choke of
good quality. Reverting now to the
high-frequency stages, it will be
noticed that the 25,000-ohm resist-
ance, shunted on the coupling side to
filament by a 1-mfd. condenser, is
used in each high-frequency stage, the
vacuum type of resistance being
adopted here. It will be noticed, too,

—
°e

 mr—
==

Simplicity both of circuit and layo:ft are bronu‘nent features in this design.
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The “Ten Pound Five "__continued

that a rather novel method of attach-
ment is used, the clips of the resist-
ance being screwed underneath the
H.T. terminals of the unit at one end,
and joining at the other by means of
a screw which keeps both clips firm.
The point of junction of the two
resistances goes to positive high-
tension. A 25,000-ohm resistance,

shunted by 4-mfd. to filament, is used’

as the anode feed of the detector valve
plate circuit.

Although no attempt has been
made to compress the receiver at any

part, it will be noticed that the
general layout is exceedingly compact,
while leaving at the same time ample
room for the inclusion in the cabinet
of the grid-bias battery. Aerial
and ‘earth terminals, low- and
high - tension terminals, and loud-
speaker terminals are symmetrically
placed, and there is even room inside,
if desired, for a 2-volt accumulator

of reasonable size, such as the pattern |

which has become popular for portable
receivers.  Normally, however, this
is better kept outside the cabinet.

Even with the valves, grid batteries and coils in position the set fails to look

as complicated as most sels using fewer valves,

134

Some readers may wonder why a
radio-frequency choke is included in
the detector circuit, although there
is no reaction used in this circuit.
The reason is that the radio - fre-
quency choke offers a high impedance
to high-frequency currents, which are
by-passed to the filament through the
adjustable. condenser, the value of
which should be as high as possible
without sacrifice of quality or signal
strength. The actual variable con-
denser used is an Igranic, about
‘00025 mfd., and normally can be used
screwed right down. In this way, high-
frequency currents are kept out of the
low-frequency side, where they often
cause distortion in sets which have
no such provision.

Numerous Refinements

Examining the panel, it will be
seen that, although a perfectly sym-
metrical layout has been possible,
nevertheless the parts seem to fall
in their natural positions, so far as
the controls are concerned. - Take,
for example, the tuning condenser,
the coils, the reaction condenser, and
the switch. Again, the volume control,
which is really a filament resistance
controlling the two high-frequency
valves, falls naturally to the right,
above the on-and-off switch, to which,
incidentally, it is:connected.

The whole receiver, in fact, can be
considered "as the utilisation of the
type of circuit which has become so
popular in five-valve portables, with
the addition of numerous refinements
which are not included in any portable
set on the market.  Although the
general cost of this set, as previously
mentioned, is under ten pounds
(following the usual practicz of not
including in the ““ set ” cost the cost
of the valves and batteries), this low
figure has not heen obtained at the
sacrifice of quality in any part of the
receiver.

The Parts to Use

The names of the parts used in the
laboratory model are given in brackets
following each name in the list of
components, but in order that the
redder may have the widest possible
choice, a number of good alternatives
are also given.  The only case in
which no alternative is suggested is

{| the high-frequency coupling, for here

the reader must be careful to obtaim
the actual units specified, as the
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The “Ten Pound Five’’ —continued

design has been worked out for these,
and there is no. exact equivalent in
other makes.

The more experienced reader, who
is experimentally inclined, may care
to try resistance coupling here, the
values suggested being }-megohm
anode resistances, -0003-mfd. coupling
condensers, and 2-megohm grid leaks.
The results, however, will not be so
good, and the change is not recom-
mended except to those conversant
with such matters.

A Reaction Puzzle

There are several very interesting
points regarding the particular form
of high-frequency coupling used.
Obviously, the coupling must have
some natural period, and if both
couplings had the same natural
frequency the set would be hopelessly
unstable.

The manufacturers of the particular
couplings used have, therefore, made
the natural period of each somewhat
different, so that they are “out of
tune ” with one another, although
offering a high impedance to broad-
cast wave-lengths. With regard to the
first coupling, it will follow that when
the first grid circuit is tuned to the
natural frequency of the coupling,
continuous oscillation will take place.
This happens, as a matter of fact, at a
wave-length somewhere above 2,000
metres, so that at the extreme end
of the upper wave-band (and above
the wave-length of any station you
will want to receive) the set will
oscillate when the reaction condenser
18 at zero setting.

You will find, however, a peculiar
effect, for, when you alter the reaction
setting so that the plates are slightly
interleaved, this oscillation will cease.
In case this may puzzle you, it should
be explained that, with the very small
capacity and the reaction winding,
the self-capacity of the valve is
neutralised and therefore the feed-
back effect causing self-oscillation is
annulled.

The Valves

When we increase the capacity
still further, the set will oscillate,
due to the before-mentioned reaction
effect. This is mentioned in case the
reader, when experimenting with the
set, should imagine that there is
something wrong at the very top
of the scale. Remember the top of
the scale on the upper band is above

the wave-length range for which the
set is designed.

It will thus be seen that the set
is somewhat similar to the ‘ New
Business Man’s”’ Four, where choke
high-frequency coupling is used with
reaction on the first valve, but instead
of one choke-coupled high-frequency
stage two are used, with ordinary
high-frequency valves.

With regard to the valves,
numerous experiments have shown
that best results with this coupling
are obtained in valves having an
impedance of 30,000 and an ampli-

and the H.L.210 in the 2-volt class
for the high-frequency stages, in
either the Marconi or Osram makes.
The detector valve should be an
R.C. valve of any of the good makes,
whilst the particular transformer
arrangement works well with a high-
frequency valve of any good make.
The output valve should be carefully
chosen to suit the.particular form of
high-tension supply available.

Batteries or Unit?

If you are running the set from a
mains unit, then use a super-power

A view of the set which will help you during the wiring of the variable condensers.

fication figure of about 30. - The H.L.
type of valve in the ¢-volt class are
found to be best of all, and next to
these the high-frequency type in the
varipus makes.

These differ, however, between
makes, and one or two makes will not
oscillate satisfactorily im the ' first
stage. I would therefore recommend

the H.L.610 in the 6-volt class,
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valve of any of the leading makes,
with adequate grid bias, but if you
are limited to dry batteries then the
drain will probably be too great
except for the largest and most
expensive sizes of battery, and there-
fore I would recommend a power
valve with its less extravagant con-
sumption.
(Continued on puge 183.)
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So);_le typical radio faults
rem'éved and questions

answered.

By P. R. BIRD.

VERY vexed Lincoln reader has |

been ‘“ on at me ”’ about voltage

drop! He says that up to a
little time ago he thought that if he
plugged the H.T. 4 plug for his
last valve into the 120-volt socket on
his H.T.B., he naturally expected he
was working on 120 volts. Then he
found that H.T. batteries drop their
voltage after a time, and so to get
120 volts he had to go higher up the
battery. That seemed reasonable on
the battery’s part—‘‘ none-of-us-are-
getting-younger *’ kind of thing—
but what is bothering him now is a
friend’s statement that his output
choke also’ has a * voltage drop,”
and so to get 120.volts on the plate,
where he wants it, the H.T. + plug
nust be moved up still farther.

Plug Positions

After a lgng and bitter letter about
this he winds up: *“ But the set is the
envy of all who hear it. Station
after station roll in clear and sweet,
and very loud. I never tire of it and
would not be without wireless for
anythxng now.” But how can I tell
if I have got a_ voltage drop ? 'And
how many volts ought I to allow
on the H.T. battery plug ? ”

“As to whether he has a voltage
drop across an output choke, loud
speaker, or anything similar, there is
no doubt. . All such apparatus means
a.voltage drop, and in no case does 1
the full voltage on the output valve’s
-+ plug reach the plate without loss:

‘Fortunately it-is not a big loss
generally, and it is easy to calculate
exactly - how many volts are
“ dropped ” by a choke (or - any
similar _apparatus), - provided: you
know two things: (a) the D.C; re-
sistance of the choke; and (b) the
current flowing in the circuis.

Suppose, for instance, that the

resistance of the choke is 300 ohms,
and a current of 10 milliamps is

flowing. To find voltage drop you
have simply to multiply the ohms
by the amps. In this case we have
300 ohms and 10 milliamps (i.e. ‘010
amp.). Three hundred multiplied
by -01 gives us 3, which means that
threc volts are required to push the
10 milliamps through the 300 ohms.

THE TECHNICAL QUERIES
DEPARTMENT

Are you in trouble 'with your set ?

Havcl:rﬁ]ou any knotty little Radio problems
requiring solution ?

The WIRELESS CONSTRUCTOR Technical
Queries Department is now in a position to
give an unrivalled service. The aim of the
department is to furnish really helpful
advice in connection -with any radio prob-
lem, theoretical or practical.

Full details, including-the revised scale of &
_charges, can be obtained direct from the 2
Technical Queries ‘Departmeént, WIRELESS
CONSTRUCTOR, Fleetway House, Farringdon
Street, London, EC.4.

A postcard will do. On receipt of this all the
necessary literature will be sent to you, free
and post free, immediately. This applica-
tion will place you under no obligation what-
ever. Every reader of the WIRELESS CON-

STRUCTOR should have these details, whicl
will enable you to ask your questxons so that
we can deal with them expeditiously and with
the minimum of delay.

London Readers Please Note: Application
should not be made in person at Tallis
House, or Fleetway House.

So, in such a case, 120 at the battery
would mean -oaly 117 on the plate of
the valve—nothing to worry .about
as regards lost voltage, because the
choke has” a low resnstance

S.G.’s and Pentodes

So much has been written about
‘the new screenéd-grid valves and their
‘advantages of stability and high
ampllﬁcatlon that it is small wonder

that constructors are anxious to .

build

valves,

sets embodying . these new
But what is rather wonder-
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‘of the circuit is left
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ful is the weird idea which has got
abroad that if you build a screened-
grid - valve set you can use any
ordinary valve in place of the S.G.
valve, This is “ all wrong !

The screened-grid valve does not
act like the ordinary valve, the
connections are not the same as
for the ordinary valve, and conse-
quently an ordinary valve cannot be
‘used successfully in place of an 8.G.
valve, There are, of course, ways in
which a set can be converted often
without much trouble, so that an
S.G. valve can be used in place of an
ordinary H.F. amplifying valve. And,
on the other hand, it is possible,
though not easy, to alter an S.G. set
so that ordinary valves can be used
in it.

But only when the set has been
altered can this be done, and it is a
great mistake to stick an ordinary
valve into an S.G. valve-holder and to
hope- for good results.

The Extra Terminal

Both the screened-grid valve and
its low-frequency counterpart, the
Pentode, are fitted with an extra®
terminal, in addition to the four legs
similar to those on the ordinary valve.
In the case of the Pentode valve, this
extra terminal on the valve hasto be
taken to the high-tension positive in
order to bring the valve into its most
sensitive condition and to enable it
to work properly. Despite its extra
terminal, the main conditions of a
Pentode valve remain unaltered, that
is to say, the grid remains the grid, the
two filament pins remain the fila-
ments, and the plate or output leg
of the valve holder still takes the
plate or output connection from the
inside of the Pentode valve.

Cutting off the Cutput

In the case of the screened-grid

valve, however, matters are’ quite
different. This valve, too, has an
extra terminal on the top of the
bulb but this extra terminal in the
case of the screened-grid valve is not
a_sort of auxiliary terminal helping
the valve to work properly, but is
actually the main output terminal
‘through  which all the current ﬂowmg
through the valve has to ‘emerge in
order to reach the remainder of the
circuit. If this point is borne in mind,
it will be realised how hopeless it is
to place an ordinary valve into the
8.G. valve socket and to hope for
good results when the semi-flexible
connection which is the main connec-
tion between that valve and the rest
in the air.”
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POINT in the construction,

which was not mentioned in

last month’s article on build-
ing the ““ Ace,” concerns the aerial
coll unit. In the wiring diagram a
brief reference was made to two
2-in. supports on which the coil
unit rested, although no reason was
given for their use. Actually, they
are intended to keep the low-wave
windings on the coil unit away from
the metal baseplate, the effect of the
latter being to increase the aerial
damping and so ‘‘ broaden” the
tuning. The writer found that the
insulated portions of two “Clix”
plugs, with the metal portions
removed, served the purpose excel-
lently, the coil being held with l-in.
screws passed through lugs situated
at the bottom of the umt, through
the hollow centres of the “Clix”
plug-heads, through holes in the
metal baseplate, and screwed into
the wooden baseboard.

The G.B. Batteries

Before inserting the A.C. valves

* and joining up to the mains, several
adjustments have to be made to the
H.T. tappings to the potential divider
and -to the various grid batteries.
First of all, verify the connections
to the 11-volt “T” cell in the first
H.F. compartment; the positive on
the battery, i.e. the central electrode
terminal, should connect to one side
of the ‘0l-mfd. fixed condenser and
thence to a serew through the metal
baseplate. A connection from the
negative terminal goes to the remain-
ing side of the ‘01-mfd. condenser and
g0 on to various other points, even-
tually going to the control grid of
the screened-grid valve via the
secondary winding of the * Titan”
coil unit. (Should there beany trouble
from instability this “T” cell can

IR e enann e ane=

= Some how-to-handle hints on the
= fine all-from-the-mains set called
= the* Ace ' which was described
= tast monih.
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be removed, and a bare wire can be
joined in its place across the terminals
of C,.} Grid bias, applied to the grid
of the detector valve (V,), is derived
from a 4}-volt battery with tappings.
The bias applied to the grid is positive
and varies between 1} and 3 volts.
For general purposes, 1} volts will
prove sufficient, and can be obtained
by connecting the plug, joined by
flex to the top end of 2-meg. grid-leak
holder, into the positive socket on
the battery, the negative connection
being taken from the adjacent socket
with the flex lead going to a screw

s the

thing

This photo sk
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through the “B” vertical screen.
Take great care that the connections
to this battery are correct.

A further battery of 15 to 164 volts
will be required for the negative grid
bias on the L.F. valve.

Turning now to the H.T. -+ leads,
it will be seen that there are four of
these, it being necessary to arrange
them so that the correct voltage i3
applied to each one.

H.T. Voltages

Fortunately, the problem is not a
difficult one, especially if a reasonably
accurate voltmeter is at hand, reading
0 to 150 or 0 to 200 volts, although the
arranging of the various H.T. +- leads
can be undertaken from these notes
alone, provided the particular A.C.

hokes, potential divider and condensers which

flyure in the I1.T. smoothing scction of the ** Ace.”
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Playing the * Ace " —continued T4 3

H.T. transformer and potential
divider, as used in the original
receiver, are incorporated.

In the first place, the H.T.4-4 lead
may very well be joined to the
maximum positive point (the end) on
the potential divider, which, if as
specified, will be the 7th. clip on the

tube, not counting the negative. This-

automatlca]ly apphcs the maximum
H.T. to the L.F. valve, and, being in
the region of 200 volts or slightly
more, an appropriate negative grid
bias must be provided to prevent the
anode current of the Red Spot L.F.
power valve from becoming excessive,

The Potential Divider

The H.T -4-3 lead is then taken in
hand, and, as it is joined to the H.F.
choke in the anode circuit of the A.C.
screened-grid valve, the lead must be
connected to the potential divider at
any point between 120 and 150 volts.
As a guide, the writer suggests the
bth or 6th clip on the tube, counting
from the negative end, but not includ-
ing that connection. Naturally, it
must be understood the points
mentioned only remain good for the
type of potential divider shown in the
photographs 'and where a voltmeter

is not employed. Where other makes
such as |

of resistances are used,
Igranic, R.I1.-Varley, Climax, etc., it
is advisable to check the vo]tage
before commencing operations. H.T.
+1 lead supplies the H.T. potential
to the screening grid of the AC.
HT
maker’s instructions,
in excess of 60 volts. 4

However, the writer must admit
that though he agrees this figure

should not be

‘represents the best working voltage

from the point of volume, yet it does
not represent the most stable pomt,

and therefore should be open to

variation. ~ The voltage on H'T. 4 1
found most suitable was 75 to 80 volts
approximately, the lead going to either

‘the 4th or 5th clips, the former appar-

ently allowing the greatest stability.

Smooth Reaction

Readers should keep an open mind
on the subject, and having tried the
clip positions advocated are advised
later to try shghtly lower voltage
tappings with a view to increasing
the amplification of the screened-grid
valve, if at all possible. The detector
valve anode is supplied with current

" by the HT. + 2 plug, the position

valve, and, according ‘to the-

of which is not critical, though governed
to some extent 'by reaction. Quite
a small voltage in the region of 45 to
60 volts will be found ample, and the

" viriter's only. suggestion here is that
readers should choose the . Yoltdge
which gives a smooth reaction
contiol. According to the wiring
diagram, the 3rd plug can be tried first,
but: here agatn it is possible that the
4th will prove better in certain cases.
“Before inserting the valves, make it
a point of spreading the valve pins
with a knife blade so as to ensure
good contacts.

Final Connections

All that remains to be done now is
to insert the V; full-wave rectifying
valve in its holder "inside the iron’
sereening box, the lid of which can be’
replaced. Connect the aerial, earth
and loud-speaker leads, set the re-
action condenser to minimum, the:
volume control at maximum, and’
then insert the mains plug and switch
on. If all is well, the set will sound
alive after a period of a few seconds,
this short delay being due to the
indirect heating of filaments. In the
case of the L.F. valve, the ‘operator

(Contmued on page 184.)

e

Measuring the vollage across the various H.T. tappings with a high-resisflmce voltmeter,
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have

As you will no doubt
gathered from the name of this
set, it is of the wave-change

type, which is so popular. A separate
loading coil, however, is not employed,
one coil being arranged to cover both
ranges. This coil is the outcome of a
large amount of experimenting, in
which it was remade in different forms
many times. The results obtained
with the finished receiver, however,

COMPONENTS REQUIRED.

Panel 14 in. X 7 in.
Cabinet for above with baseboard
9 in. deep. )
*0005 variable condenser (Ripauit). &
*0001 reaction condenser (Peto-Scott).
2~-pole double-throw switch (Utility). g
L.T. switch (Benjamin).
2 Anti-shock valve holders.
L.F. transformer (Ferranti A.F.3).
H.F. choke (Lissen). 5
‘0003 fixed condenser and grid-leak :
elips (Dubilier). g
2-megohm grid leak (Dubilier). :
6-in. lengths of insulating tubing, 3 in. :
diameter and 2} in. diameter. :
9 Terminals and strips of ebonite for :
same. Wire, screws, ete. g

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

are 80 good that the research work is
amply repaid. The coil is exception-
ally efficient both from the pomnt of
view of selectivity and strength of
reception.

A Real Advantage

Not the least of the advantages of
the coil is that it overcomes a fault
that is very puzzling when it occurs.
That is, that the local station and
sometimes 5 G B come in on the long-
wave coil over such a large band that
reception of 5 X X is spoilt and it is
impossible to receive other long-wave
stations at all. An interesting point
in connection with the above will be
referred to later in this article.

To turn to the general design of the
receiver, the controls on the panel are
similar to those of any ordinary

AR HURRRTS RN

An extremely simple but remark-

ably cffective 1wave-changé two-

valver which will appeal to a large
number of construclors.

SO T

Hisnnensmnim

Reinartz set, apart, of course, from the
wave-change switch. There is the
tuning condenser on the left, followed
by the wave-change switch, and then
the reaction condenser. The fourth
knob to the right of the panel is the
L.T. switch with which all modern
receivers are provided. The wave-
change switch is placed between the
two variable condensers so as to bring
it conveniently near to the coil, and
thus help efficiency.

All the terminals are carried at the
back of the set on strips of chonite
screwed to the baseboard. Instead of
two separate pieces being employed,
the strip can be run the whole length

Tue WiReLEss CONSTRUCTOR

A S.CLARK

an inch each cnd. The slot is 2 in.
high.

The grid-bias battery goes inside
the set on the bascboard instead of
being connected up to terminals. All
that has to be done when it is desired
to change from the normal broadecast
band to the long waves is to push the
knob of the wave-change switch over
to the left. The connections to this
switch are extremely simple, only

. three of them having to go to the coil.

To {facilitate the making of these
connections, and also the other con-
nections to the coil, the ends of the
windings are left fairly long and are
taken direct to the various points.
The minimum amount of actual
wiring is therefore required in the
receiver, and that this is not very
much can be seen from the picturcs of
the back of the panel.

The Special Coil

The scheme employed in the

‘special coil can be followed in the

\/AERIAL G +2
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=~ -+ /
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G -—
WAVE—~
CHANGCE (2
SHITCH
SHORT
€
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D
-
S <’
S LT
= y @ +
= EARTH THEORET/CAL CIRCU/T. . X

of the.back of the panel except for an

inch each end. The latter is men-

tioned as it is becoming a standard

scheme for cabinet makers to supply

their cabinets with a slot for terminal

strips right along the back except for
139

theoretical diagram of the circuit.
It will be seen that the tuned winding
is wound in two sections, one of which
is shorted when the wave-change
switch- is moved to the short-wave
position. The two sections -of thig
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The

“One-Coll Two”

—continued

=

winding when in series are sufficient
for tuning over the higher broadecast
wave-band. When one section is
shorted out, the remaining part has
just the right -number of turns for
the tower wave-band. This short-
gircuiting operation is done by one
half of the wave-change switch.

The other half of the wave-change
switch changes the aerial over from
one coupling coil to another. 1t will
he scen-that for short waves, sdlecti-
vity is obtained by mcans of a tap on
the .tuned grid circuit. To use the
same tap for the long waves would be
almost the same as having a direct-
coupled aerial arrangement. This, of
vourse, would give nowhere near
suflicient - selectivity. A tap was
thereforc tried on the long-wave
section of the grid coil. This was
made at 75, 50, and even 25 turns. In
ull cases, although the tuning of 5 X X
wag fairly sharp, 2L O. could be
heard fairly strongly as a background
no matter to what wave-length the sct
wag tuned.

The Remedy

A separate coil for aerial coupling on
the long waves was therefore tried,
and although it was simply wound in
hank form and had 20 turns, there
war no unpleasant trace of any
unwanted stations.. Also, not only
was the degree of sclectivity very
high, but the volume of the long-wave
stations was better than with the

bands and yet gives a smooth control.
1t is wound in two sections, one of
which is coupled to the lower-wave
section of the grid circuit, and the
other to the long-wave portion. When

the usual manner. No output filter
is incorporated in the set, but
when it is used with a loud speaker
this can easily be added externally if
desired.
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working on the long waves, since

use, the cffect is to add the two parts
of the reaction winding together.
On the lower ‘waves, however, the
lower portion of the reaction winding
is too’far away from the tuned circuit
to have any effect, and consequently
the effective size of the reaction coil
is equal to the number of turns in the
top section of the reaction winding.

Reaction. Control

‘Reaction is controlled by means of
the Reinartz method, a ‘0001 variable
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both sections of the grid coil are in_

SO rvrns 320.5.0.

smaller number of, turns ysed in the
aerial with the auto-coupled arrange-
ment.

No switching is needed for ‘the"

reaction wmdmg, since this is so
arranged that it covers hoth wave-

.condenser being: employed. Apart

from ,the puning arrangements and

wave-change switching, the circuit is

‘of a straightforward nature. The

i L.F. valve is coupled to the detector

i by means of an L.F. truns{oxmet in
130

A list of the parts nccessary to.

7l

~ build this set will be found in another,*

. part of the article.

'to  Lkéep exactly "to the

of parts to'buy. Before commencing
work on the panel it is as well to get
the coil completed, so that once the
set is started it can be finished without
a break.

Two formers are employed for the
coil, the smaller of which has an
outside diameter of 1 in. less than that
of the larger. When the winding is on
the inner former it will. be found to
slide just conveniently into the
larger without there being any play
between the two. A special diagram
is given of the coil, and with its help
no dliﬁculty should be experienced in
constructing it.

Coil Details

The first part of the diagram shows
the, windings on the outer former the
second those on the inmer, and the
third shows the hank winding which
goes round the outer former and is
secparated from it by means of six
pieces of wooden stick. The relative
positions of the various windings as
shown in this diagram must be
followed, It will be noticed that the
reactign windings are at the low
potential end of the coils to which they
are coupled, and the hank winding 1

" also towards the low potential or

carth end of the larger part of the grid
winding.

1tis not necessary
makes’
" mentioned, as’these are merely given
to indicate suitable types and the class’

cpeave
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The “One-Coil Two ’—continued

The ends of the windings are
secured by means of two small holes
m the formers about } in. apart.
The ends should be arranged so that

pleted attention can be turned to
actually making the set.

Drill the panel in accorddance with
the dimensions given on the drilling -

Only one coil and a miinimum munber of components make the construclion and
wiring of the set an casy matter.

they are on the inside of the formers.
Both sections of the tuned coil must
be wound in the same direction, that
is to say, the two parts should be
wound the same as if they were onc
coil. Particular care must be taken
to see that the two parts of the re-
action winding are wound in the
opposite direction to the tuned
winding. If the reaction turns are
not in the opposite direction, it will be
impossible to get any oscillation or
reaction effects.

Assembling the Coil

The two sections of the tuned and
reaction windings are joined as shown,
and taps are made on the bottom
and 20th turn up of the 24 D.C.C.
winding. .

When putting the smaller former
mside the larger, ‘make sure that the
two ends marked “ Top ”’ are together.
The hank coil is wound on six small
pieces of wood equally spaced round
the lower end of the outer former. It
does not seem to matter which way
this coil is wound, nor does it matter
which end of it is connected to earth.
The ends of the windings should be
left about 12 in. long for connecting up
purposes, and when the coil is com-

diagram. The marking out will be
very simple as all the components are
mounted along the centre line, and
the strews for fixing the panel to the
baseboard are in line with the com-
ponents. The dimensions of the

terminal strips ean be obtained from
the wiring diagram. When the panel
is drilled mount the components which
go on it; then screw it, together with
the terminal strips, to the baseboard.
The remainder of the components are
now fixed in place, the layout as
shown in the wiring diagram being
followed as closely as possible.

Connecting Up

The coil is quite simply mounted.
A small piece of wood is cut so that it
will just fit across the inside of the
former when the ends have been
rounded a little. This is kept in place
by two small screws put through from
the outside of the former. The coil
is then fixed to the baseboard by
means of a fairly large screw put
through the centre of the wooden

“bridge piece.

The wiring does not call for much
comment. There is one point, how-
ever, to which special attention must
be called, and that is the earthing
plate of the reaction condenser. If a
reaction condenser of différent type
is employed, it is quite possible that it
will not have an ecarthing plate.
Should this be the case, the wire
running from the -ecarthing plate
terminal to the L.T. switch must be
omitted entirely. By the way, the
capacity of the reaction condenser is
not ecritical and other makes with a
slightly different capacity, such as
‘00015 or ‘0002, could be utilised.

—_—

The hank winding at lhe lower end of the coil provides aervial coupling on the long
waves. An auto-tap is used for the lower Land.
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The “ One-Coil Two ”’—continued

When connecting up the coil
reference must be made to the special
coil diagram to ascertain which wires
have to be connected to the various
points. The letters, which correspond
in both diagrams, will be very helpful.
The three wires marked “ A ™ are all

joined together and then connected to
the earth terminal or the wire which
runs from same. The first valve
should be of the H.F. type, and the
seccond one either an L.F. or small
power. The L.F. valve is only suit-
able in cases where telephones only

are going to be employed} 2- 4- or 6-
volt valves can be used quite satis-
factorily with the set.

The operation of the set is exactly
gimilar to any other ordinary Reinartz
circuit, and consequently there is no
need to cnter fully into the matter
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The

““ One-Coil Two ”’—continued

here. There is one point about
selectivity on the lower wave-band.
Although the tap at 20 turns will
provide ample selectivity for nearly

he————————————h— —

there is no reason why the tap should
not be higher on the coil. For instance
it may be made at ‘the 25th or 30th
turn from the bottom of the coil.

B

N

T'he ends of the windings are teken direct to the various components, threc of fhmn
going to the wave-change switch.

all cases where an average aerial is
employed, it is possible that when the
set is to be used only two or three
miles from the local station that
interference will be experienced from
it. If this happens, the effect of

taking the tap at 15 turns or even 10

from the bottom of the 24 D.C.C.
winding should be tried.

Sensitive and Selective

The set was found to be as sensitive
and as selective as the very best of
two-valvers of the detector and one
L.F. type. No efficiency therefore
is lost due to the simple short-wave
switching, and anyone who wants a
really good two-valver with something
“different”” in wave-changing schemes
should seriously examine the design
of the receiver just described. If
they build it, I can assure them that
they will not be disappointed in
anyway.

With the tap for short waves made

" at the 20th turn from the bottom of
the short-wave grid coil, the tuning of
2 L O at about 8 miles was very sharp,
and the signal strength from other
stations was extremely good. The
Jocal station produced hardly any
jamming. Actually at this distance
if the aerial is on the small size

At one mile from 2L O a tap at 15
turns was found to give 5 G B with
only a weak background of 2LO,
which was not strong enough to spoil
the reception of 5G B.

It will be gathered from the above
that it is worth while experimenting
with the position of the tap so as to get
it at the most favourable position for
the particular locality and aerial.
It is also interesting to try different
numbers of turns on the hank coil
for the long waves. Asa general rule,
the larger the number of turns on the
aerial winding the better will be the
strength of reception.

If an output filter is employed the
connections are as follow: Join the
loud-speaker minus terminal to one
side of a 20-henry L.F. choke and also
to one side of a 2-mfd. fixed condenser.
The other side of the choke goes to
the plus loud-speaker terminal, and.

-the other side of the fixed condenser

to one side of the loud speaker, the
other side of which is joined to the
L.T. minus terminal. If the set is
used with a D.C. eliminator,.connect
another 2-mfd. fixed condenser
between the L.S. and L.T. minus.

Apart from the wave-change switch, the controls are similar to those used on an J
ordinary sh-mght two-valve set.
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N last month’s circuit article we
dealt with various methods of -
charging accumulators used for

high-tension supply. 1In this article
we have to deal with the final circuits
-in the booklet ‘* Thirty-one More
Tested Circuits.” Take first of all
No. 26, which shows a simple and
sharply tuned buzzer wave-meter.
This particular form of wave-meter
is so easily made that it is a wonder
that more experimenters have not
used it in the past. Probably the lack
of adequate data has been the
deterring factor.

In the practical make-up it is best
to have a small baseboard with a coil
socket screwed to it, a good buzzer
(do not try to cut the price of this
article, for unless the .buzzer is
satisfactory you will never get proper
working of the wave-meter), and
nieans of holding dry cells for supply-
ing the power, while the condenser
can be supported on a smalil panel.
To run a buzzer one should use fairly
large cells—not the small flash-lamp
variety, but such batteries as the
Ever Ready No. 126, which is a
three-cell box battery with screw
terminals. Such a battery will give
good and efficient service over a long
period and can be replaced at the cost
of 1s. 9d.

How the Wave-Meter Works

In case you cannot see the internal
connections of your buzzer, it is
well to point out that the method of
connection to the X-coil is simply
to place the battery and buzzer in
geries with the portion of the coil
between the lower end and one of the
tappings (which you will use is best
found by trial). The frequency at
which the circuit will oscillate is
dependent purely on the inductance
and capacity of the coil and condenser,
and has nothing to do with the fre-
quency .of the buzzer, which merely
determines the particularly musical
note or buzz you hear.

The principle of working is as
follows: When the buzzer contacts
are together, current flows from the
battery across the contact through the
buzzei coil, through the portion of

the X-coil and back to battery.
Directly the coils become magnetised
the armature is attracted and the
“circuit broken, and the current there-

springs back again.

Calibrating the Instrument

The sudden cessation of current
gives a kind of shock to the oscillatory
circuit, setting up oscillations in it,
whereupon the circuit radiates freely
into surrounding space, the wave-
length of the radiation depending, of
course, on the tuning. A No. 60
X-coil and a -0005-mfd. variable
condenser will cover the whole of the
lower band from 200 to 600 metres,
while a 250 X-coil covers everything
you need between 1,000 and 2,000
metres.
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This is the final article on the
practical applications of the
circuits shown in the book
given away with the December,
1928, issue of the * Wireless
Constructor.”
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To calibrate this wave-meter, tune-

wave-length of which you know
accurately, and then, leaving the set
so tuned, start the buzzer and turn
the tuning condenser on the wave-

* meter until you hear the strongest
note in your receiver.

The, best ,position for the wave-
meter in relation to your set will
depend on a number of factors, and
particularly on the sensitivity of the
set, but you will soon find where to
place it so as to get a good note which

. 18 not too strong The tuning will be
quite sharp, and when you have tuned
to the strongest buzz, note the reading
and proceed to another station,
When you have picked up several
stations of known wave-length on
your receiver, and have tuned-in the
buzzer wave-meter to these, you will
be able to plot a calibration chart.
Adter this, if you want to pick up a
144
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upon ceases to flow until the armature |

in 'on your receiver a station the ]

station of a particular wave-length,
all you have to do is to set the dial
of the wave-meter to the particular
wave- length setting shown on your
chart, and then tune-in the receiver
until you pick up the wave-meter
buzz_the loudest. Your receiver will
then be tuned to the wave- length
desired.

When calibrating this set, remember
that the calibration will not be quite
the same on a different tapping. It
is best to find the most satisfactory
tapping of the two before you start
to calibrate the meter. Use plug-in
coils of a good make, as poor coils
will make the tuning flat and un-
satisfactory.

A More Complicated Type

Circuit No: 28 shows a more com-
plicated continuous-wave heterodyne
wave-meter and oscillator. This is a
much more useful wave-meter for the
advanced experimenter, and proves
equally satisfactory with either small
or large powers, but, for general wave-
meter use, a 2- volt low- -frequency
valve, with a 30-volt H.T. battery is
quite suitable, and the meter M can
~be dispensed with.

For experimental work in the
determination. of high-frequency re-
sistance, etc., where powerful con-
tinuous oscillations are required of a
definite frequency, the valve can be
L.8.5, with 250 volts on the plate from
.a mains unit.

A Peculiar Circuit

The circuit is rather peculiar and
requires a double condenser, each half
being of ‘0005 capacity. Condensers
of this type are obtainable in good
quality from a number of the manu-
facturers and in our own laboratory
oscillator we use a Cyldon double
‘0005 mfd. for this purpose. The
resistance R, should be of 30 ohms,
for ordinary small receiving valves,
but for high power laboratory oscilla-
tors, a 5- or 6-ohm rheostat capable
of carrying one ampere should be used
here.

The meter M is extremely useful,
and gives a reading of the grid current

(Continued on page 181\
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“THE Liditor tells me that several
: readers have recently sent

in what I may term a “ post-
script ” to their original cards on
which it will be remembered they
were asked to outline their ideal
receiver.

In the opinions of many at that
time, the ideal set was voted to be
one consisting of a straightforward
neutralised H.F. stage, a detector
and one “ note mag.,” with provision
for the reception of stations on the
broadcast and long-wave bands.

But now, due possibly to the
increasing amount of interest that is
being taken in short-wave reception,
a number of readers have written
to ask if it would be possible to use
the receiver on the very short waves.

There are one or two important
questions to be considered when
deciding whether a broadcast receiver
can be used with any degree of success
on waves below 50 metres, and the
mere fact that a set may give ex-
cellent results on mnormal- broad-
casting is unfortunately no indication
of its probable performance on short
waves.

Australia on Two Valves

First of all, the H.F. valve can be
ruled right out of the question, since
an ordinary H.F. stage, as generally
arranged, 1s useless on waves below
about 75, or even possibly 100, metres.

That leaves us then with a det. and
L.F. stage with which to experiment,
and, of course, to make a modification
of this typc popular it is essential
that it should be carried out with a
minimum amount of alteration to
the existing receiver.

Civen reasonably good conditions,
it is possible to hear American and, in

many cases, Australian stations with
easc with a simple det. and.L.F.
arrangement, and, to come to the
point, I have found it possible during
my experiments with just the two
last valves of the original “P.C."”" Three
receiver to hear stations from all
over the world on and around the
32-metre band.

No Wiring Alterations

I expect you are wondering exactly
what alterations are necessary to
your receiver in order that you can do
likewise.

You will, therefore, probably be
interested to learn that absolutely no
wiring alterations are necessary to
your set, and that the only extra
component required, the short-wave

TFre WireLEss CONSTRUCTOR

PCJ

ON THE

‘P.C." THREE

Adapting a succeasful ¢ Wircless Con-
structor ’ sel for short-wave work,

By GEORGE T. KELSEY

coil, can be made for a total cost of a
few shillings.

For those readers who are
technically inclined, the theoretical
arrangement- of the set as it is used
on short waves is shown in Fig 1.
The H.F. circuit, as mentioned
previously, is not used on short waves,
but there is no necessity for a switch
with which te cut it out, since this
operation is automatically carried
out when the special short wave

 coil is inserted.

Using the Original Variable

All that it is necessary to do then
when it is desired to use the set on
short waves is to turn the first resistor
to the ““ off ” position and, of course,
to insert the special coil, an operation
taking at the most a few minutes.

Perhaps it would be as well to
explain at this juncture that although
it is usual not to use tuning con
densers with a larger maximum
capacity than ‘00025 or ‘0003 in
short-wave receivers, it was not
found necessary to include a condenser
in series with the tuning condenser in
the present case, chiefly because the
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Fig. 1. The theoretical arrangement of the set when it is modified for shorl-wave
reccption as described.
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PCJ on the “P.C.” Three—continued

slow-motion dial enables a sufficiently
slight tuning variation of capacity to
be obtained. Also, although it might
have been thought that the H.F.
choke would require to be replaced by
one specially designed for short waves,
it was found possible with the choke in
the original set to obtain satisfactory
reaction control on wave-lengths as
low as 17 metres.

Making the Coil

This cannot be said of all com-
mercial chokes, and although quite a
number are effective on all wave-
lengths down to about 20 metres, it
should not for one moment be
imagined that a choke is a *“ dud ”
if it will not perform on short waves.

Having decided therefore that the
set does not need to be altered in any
way (assuming, of course, thaf your
particular choke enables ‘you to
obtain a reaction effect on low
waves), the only thing to consider is
the making of the special coil, and for
this purpose you will require some
ripped ebonite former, some wire and
a few valve-pins, ete.

The ebonite former used for ‘the

purpose has an outside diameter of
3 inches (this measurement is to the
outside of the ribs), and a total length
of 4 inches will be required.

The 4-in. length should be cut
into two pieces, the smaller of
which is £ in. long. This small piece
is to accommodate the aerial coupling
winding, and by fixing it to the main
former with only one screw the
degree of coupling for the aerial can
be varied over fairly wide limits
merely by swivelling the small coit
away from its support.

Fixing the small coil to the main
former calls for a little careful work-
manship, and although it is not
really a difficult job the constructor
would be well advised to proceed
slowly.

The Former Base

The hole through the small former
should be just large enough to allow
a small clearance for the screw, but
the hole in the main former should
be tapped with a screw thread.

To avoid having to tap this hole,
an ordinary wood-screw can be used
for the purpose, and by drilling a

You should compare this photo of the short-wave coil unit with the sketeh which

appears on this page.
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hole slightly smaller than the screw
this latter can be screwed home with-
out much difficulty.

Before starting the windings it is
necessary to fix the larger former to

‘ s %

| i i

| e
T |

‘ V/j

Fig. 2. Here you clearly see the arrarige-
ment of the short-wave coil windings.

a base in order that it may be plugged
into the special five-pin holder. In-
cidentally, only the two end pins of
the five-pin base are used.

Two pins should first be fixed to a
strip of ebonite at a distance corre-
sponding to that of the two sockets
into which they are to be plugged
(O.S. and 1.8.), and having arranged
the piece of ebonite in this way the
main former should be secured to it.

The winding is carried out with
No. 20 gauge wire (cotton covered
will do, but enamelled wire is to be
preferred), and the aerial coil consists
of three turns. The endsof this
winding should be scraped and left
free, since it is to these two points
that the aerial leads will ultimately
be fixed by means of crocodile clips.

The Coil Connections

For the grid and reaction coils,
which are really all one coil as far as
the winding is concerned, a total of
eight turns should be placed on the
former. The end of this winding
nearest the coupling-coil end is
joined to the pin at the same end,
but the other end should not be
joined to the other pin, but to a
terminal mounted on the top of.the
coil.

To the other pin (the vacant one)
a short length of flex wire terminat-
ing in a crocodile clip should next be
attached, and this clip can as a start
be joined to the fourth turn of the

(Continued on page 178.)
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THE final appeal,- by the Marconi
Company, against the recent

decision of the Comptroller
General of Patents in favour of the
Brownie Wireless Company, was heard
in the Chancery Division of the High

Court before Mr. Justice Luxmoore.

It will be remembered that the
effect of the Comptroller’s ruling was
to reduce the existing scale of 12s. 6d.
per valve holder to a minimum charge
of 5s. on the first and 2s. 6d. on
each additional valve holder.

In his opening address, Sir Duncan
Kerly, K.C., counsel for the Marconi
Company, pointed out that the
appeal involved points of the utmost
importance to patent law amnd practice
as it existed to-day. It was the first
case of its kind to come before the
Courts.

Home Constructors

The Brownie.Company had put on
the market a two-valve amplifier
which, when used with.a ecrystal
detector, did not infringe the Marconi
Patents, but which, if used in combi-
nation with a valve detector, might
be an infringement of those patents.

The Marconi Company had licensed
some 2,200 manufacturers.  There
were also .many private people who
made their own sets. They werc
called home constructors, and. it was
complained that the Marconi Royal-
tics were too high, with the result that
the home constructor built up his
own set, using the Marconi patents,
but did not, because he was not able,
pay any royalties.

The Brownie Company originally
applied for a licence to .the Marconi
Company, and were told that they
could have one on the usual terms.
They refused because, they said,
the. royalties were too high. Not a
single other licensee had come forward

| position

to say that the licer:ce was so unreason-
able that they could not carry on
their trade at a profit.

The decision of the Comptroller of
Patents was based on two propositions
and two assumptions. The first pro-
was that it was against
public policy to refuse a licence on
reasonable terms to any applicant who
desired to make use of the patents.
A more far-reaching proposition it
would be difficult to conceive.

The Two Assumptions
The second proposition was that it

' was contrary to public policy to

exact a royalty on unpatented articles
even though they were articles sold
in competition with the patented
articles. If these propositions were
wrong, the Comptroller’s decision
must also be wrong.

The two assumptions were, first,
that if a licence was granted at a low
rate of royalty,.this would ensure
the sale of an -enormous number of
sets at a cheap rate, and so reach a
class of listener who could not now
afford such sets owing to the royalty
charges.

T

broadcasting
which is insfalled at the
McKee Burracks.
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A view of the Dublin
station

- you?

The second assumption was that
the new cheaper sets would be
largely bought by people who did not
now buy sets on which royalties had
been paid, but, instead, made up their
own sets at home from component
parts. 1f they could be persuaded to
buy manufactured sets they would
no longer infringe the Marconi patent
rights.

No evidence had been brought
forward in support of either of these
assumptions.

The Comptroller -knew that there
was a very large and profitable
wireless trade extending to thousands
of manufacturers. All the 2,200
licensees could abandon their licences
if they found the business to be
unprofitable. = Very few notices to
abandon had, in fact, been received.

The Marconi Co.’s Policy

It was the Marconi Company’s.
policy to.ipsist on goods used in this
country being British made. It would
be quite within their rights to grant
licences to foreign manufacturers.
Suppose a member of the wireless
trade had been called at the previous
enquiry and had been asked : ““ How
much 13 the protection you are getting
against foreign competition worth to
Is it worth 12s. 6d. a valve ?”
One could have no doubt what the.

| answer would have been.

Suppose. the Marconi Company

' reversed their -policy. Where, then,

would be the chance of English manu-
facturers. who were going to make
cheap sets ?

Mr. Barber, of the Brownie Company,
admitted, durm!7 the previous proceed-
mgs, that the seIhng profits on exist-
ing sets represented Afifty per cent.
of the retail price. This was much
mor¢ than the royalties. On a two-
valve Bet marketed-at £5 4s. 6d.
without valves, the royalty charge
was only £1 5s. But the distributor’s
. profit was £2 12s. There was no
attempt made by the Comptroller
. to correlate these two figures.
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Radio in the High Courts—continued.

The Comptroller held the Marconi
Company to be super-monopolists and
said that ““ such an arbitrary exercise
of monopoly rights séems contrary to
public policy.” That conclusion
could not be upheld. One might as
well conclude that there should be no
royalty at all, that the patents should
be put an end to, and the foreigner
let in with his cheaper sets.

The Comptroller’s Finding

The Comptroller’s finding, in sub-
stance, was that it was contrary to
public policy to refuse the applicants
(Brownie) a licence, and that such an
arbitrary exercise of monopoly rights
constituted an abuse. In his (counsel s)
opinion, there was no reason in law
why a patentee should not select
whom ' he pleased, although the
Marconi Company had not done that.
They had never yet refused a licence
to any solid applicant.

Mr. Moritz, K.C., counsel for the
Brownie Company, said that the
importance of the case, as affecting
patent law, had been grotesquely
exaggerated.
case simply because it affected a large
body of traders, and an industry
which had grown up to be of national
importance. The trade was struggling
at the moment with difficult circum-
stances.

There were no novel principles
involved in this case. Compulsory
licences had been part of the law for
fifty years, and scores of them had
been granted. A patentee could no
longer do what he liked with his own.
Patent legislation tended to interfere
more as years went by with his liberty
of action, because of the increasing

complexity of commierce and the |

modern tendency to combine large
businesses in a few hands.

The danger that patents might
become harmful to the -public mani-
festly increased in such circumstances.
The tendency of Parliament was to
fetter more and more the power of the
patentee.

Special Licence Terms

The Brownic Company were in a
position to supply receiving sets at
such a price as would enable them to
reach a vast new section of the public,
who had never before been catered
for. According to the avowed policy
of the Government, they desired all
sections of the community to enjoy the
advantages of the broadcast service.

It was an important.

Certain manufacturers, who could
produce on a large scale by mass
production, started -with the dice
loaded in theéir favour because they
were granted special licence terms.
At the same time, other licensees were
told that everyone was being treated
on an equal footing.

Mr. Moritz, referring to the home
constructor, said that he was a person
who should be .considered when it
came to settling the scale of royalties
to be paid. }

His Lordship-: Why should the
home constructor who avoids the
payment of royalties be a factor at
all 7.

Mr. Moritz: Mr: Barber, of the
Brownie Wireless Company, says,
“ From my knowledge of the trade, if
you lower the royalty, home construc-
tors, who are not dishonest people,
will be willing to buy royalty-paying
goods.”  Mr. Shoenberg, of the
Marconi Company, says: “I don’t
think so.” The Comptroller is entitled
to judge. between them and to find
as a fact what will be done.

Two-Valver for 50/-

His Lordship : 1 don’t know how
anyone can find that.
it 18 my guess it will be so, but it is
an odd kind of guess.

Mr. Monritz: What more can the
Comptroller do than take the skilled
conjectures of two prominent men in
the trade and make up his mind
between them. He is entitled to form
his judgment upon it. Unless you
say he has gone definitely wrong in
principle you will not disturb his
verdict.

His Lordship : To- decide between
two conjectures is not a finding of fact.

My. Moritz: The Comptroller has
done his very best in very difficult
circumstances. If there is a manu-
facturer who is prepared, if granted a
licence on reduced terms, to satisfy
a large body of listeners with a two-
valve set at 50s., it is obviously in the
public interest that he should be put
in a position to do so. His Lordship
could not interfere with the Comp-
troller’s decision unless there was a
flagrant absence to support.it.

Sir Duncan Kerly, replying for

the Marconi Company, said that

counsel for respondents had not met

his arguments or indeed really set

himself out to meet them. It was

argued that Parliament had entrusted

the_Comptroller of Patents to act
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He may say |

without evidence because he had
special knowledge. This assertion was
neither true in fact, nor was it sup-
ported by the Statutes.

It was said that there was a large
body of people who could not afford
to pay more than 50s. for a valve
receiver. But the Brownie Company
advertised a crystal set with note
magnifier for 52s. 6d., on which no
royalty was payable. Where was the
evidence that that did not satisfy
the demand ?

The Attorney-General

There were many people who would
like to have the fancies they nourished
satisfied at other people’s expense,
but the State did not step in to gratify
their desires. Some people wanted
to go to the pictures for nothing. In-
stead of providing facilities for them
to do so, he was credibly informed
that on the contrary the State taxed
them for going.

There was nothing in the Patent
Act which said that different terms
might not be given to different
licensees. Many considerations might
arise which would justify such a
distinction.

Sir Thomas Inskip, K.C., the
Attorney-General, said that he-ap-
peared simply in order to help the
Court so far as he could from the point
of view of the public, and to give
whatever assistance he could on the
interpretation of a somewhat difficult
section of the Patents.

The Proceedings Terminate

The view which he took was that
Parliament intended that the patentee
should himself directly or indirectly
put on the market the 