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NICORE

AVC UNIT |

“Must be heard to be believed.”

“The consistency with which
foreign stations are heard at night,
when fading 1S a frequcnl occur-
rence, must be heard to be
believed.” So say “Amatcur Wire-
less " in their test of the latest
Varley triumph —the 5-valve mains
Superhet, with automatic volume
control.

With the Varley unit, AV.C. can
be fitted to any type of receiver.
Connected immediately after the
detector valve (second detector with
Superhets) in place of the H.F.
choke. Easily inserted into the
circuit, only four connections being
necessary.

Write to us to-day lor catalogue
describing the complete range of
Varley components.

Have you seen the
Capacity Couplers?

Resistance

Have you seen the wonderful Varley
* Power Puncher™?

Advertisement of Oltver Pell Control Lid., Kingsway Housz, 103,
Kingsway, London, W.C 2.

Telephone .

Holborn 5303,

November 1933

Whatever the circuit, the ex-
perienced constructor will always
choose “ J.B.” For tuning iron-
cored coils, in particular, the
accurate matching found in J].B.
Gangs becomes imperative; and
the mechanical rigidity of ** J.B.”
ensures the permanence of (this
matching.

llustrated is the new [|.B. LINA-
TUNE with one trimmer panel—
operated by a hknob concentric with
the mawn tuning control, It is filted
with the mnew J.B. Straight-Line
Dial, the whole scale being always
on view and tlluminated by a lamp-
holder which travels with the cursor.
Prices (with cover) 2-Gang .. 22/6

3-Gang 27/6

THE
NEW
1\ J.B.”
LINATUNE
GANG Py 226

PRECISION INSTRUMENTS

[ackson Bros. (Londonm) Lid., 72, S5t
Londoen, S.E 1. Telephone : Hop 1837,

Thomas Stresl,

Adveriisemens  of
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is essential INGY. ] N s
for the CLASS B =2 )’.\NT
AMPLIFIER | ¥

components

.says the designer Soldered contacts give

OW then can you be more sure of ' 'he best fesu“L
H teamwork than by using the =3 £ . -
Wearite **B. Mag’ Components— H 1

designed in the same laboratory, built Do YOW SOIde"ng eleﬂﬂ(a"y-
under the same roof—built to work
together. Don't *‘ring the changes,” 3
use the following components. But first 1 ELECTRIC SOLDERING 1§
send for the Wearite Class B Leaflet . . . :
—it's full of real technical information. SPEEDY. Switch on—ready in four minutes

: CLEAN. No flame—hence no dirt »
The WEARITE CLASS B Team EFFICIENT. Constant heat mainfained in the bit

1 “B.Mag.” Driver Transformer g RELIABLE. No jobs spoiled through bit cooling off

B.J.) . .. .. ‘e . ECONOMICAL. 15 hours' use for | unit
1 “B.Mag.” Output Choke (B.M.).. 11/-

1 7-Pin Valve Holder (8.3) .. 19 a B ). .
noR;d' ;:;:):ina‘rk .. .. .19 J &i’ TRRADE SOIDN MARK -
WEARI - ELECTRIC SOLDERING IRON

COMPONENTS

WRIGHT &° WEAIRE. LTD.,

T Patent No. 243928

FOR ALL STANDARD VOLTAGES

Obtainable from Leading 3tores, Radio
Dealers, Electricians, lronmongers, elc.

The B Mag 740; High Road, Tottenham, N.17. A I Write to makers for FREE BOOKLET
Quiput Choke. Telephone : TOTTENIAM 3847,8/9. HENLEY] W.T. HENLEY’S TELEGRAPH WORKS CO., LTD!
PRODUCT| Dept.YKI2 HOLBORN VIADUCT, LONDON, E.C.1
(\73716 _ - ]
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000 Degrees
Centigrade

There’s more— much more—in the manufacture of Cossor Valves than h
meets the eye. Consider for a moment the nickel anodes. Any t at you may

impurities in the metal — even minute traces of gasecous matter —

might, at a later date, ‘impair the efficiency of the valve. Each one, en]oy BETTE“

therefore, is subjected to intense heat in an electric furnace, in an atmos-
phere of hydrogen, to drive off all impurities. Here is a process which is Radi() Reception
unseen by the public. Many in fact might consider it an elaborate—and .
rather unnecessary precaution. Yet it is but one of many similar processes
devised by Cossor engineers to safeguard a reputation of which they
are justifiably proud. When you buy a Cossor Valve you can be certain
that no expense has been spared—that nothing has been left undone
- —to make sure that it will give you long and dependable service

E ) =
To A. C. COSSOR LTD., Melody Dept.,, Highbury Grove, London, N.5
Please send me free of charge, a copy of
- the 64-page Cossor Valve Catalogue Big.

VALVES o

Address . .

A. C. Cossor Lid., Highbury Grove, London, N5, Depots at Birminghawm, Bristol, Glasgow, J 1/3:
Leeds, Livzrpaai, Manchester, ,Ncwcasxlc, Shefficid, Belfast, Card’)ﬂ and Dublini W. Con. 11/33. —
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European Wavelengths—Low-Cost Vision Reception—Mains Supply for Class B.

}[N his © From My Armchair ™ article
in this issue of Tue WirELess
ConsTRUCTOR, our distinguished
sontributor, Mr. Scott-Taggart, asks a
question which, we suppose, every
reader of this journal has asked, is
asking, or will ask: “ Why do the
European wavelength allotters not
clear up the messy stations which are
supposed to be insignificant in range
and are, therefore, placed within less
than 9 kes. of decent stations 27
Mr. Scott-Taggart quotes what is,
to him, the most glaring case—the
fact that the Kiffel Tower station and
the Warsaw transmitter are allowed to
operate within 5 kes. of each other.
Well might Mr. Scott-Taggart ask:
“Is it a case of stealthy increase of
power, or did some fool imagine that
Warsaw’s waves could be kept within
the frontiers of Poland ?

An Important Meeting
Now, by the time this issue of Tur
WireLEss CONSTRUCTOR i on sale, the
members of the Union Internationale
de Radiodiffusion will have met
again in Holland, and possibly they
will once more have tackled the
problem of controlling the chaotic
state of affairs In the ether to-day.
And they will have to decide
whether their new wavelength plan,
which is supposed to come into force in
the New Year, will be really effective.
Many eritics in this country main-
tain that it but touches the fringe of
the problem, and that so long as
various unimportant broadcasting
stations are allowed to increase their
power ad lib, and so long as the Union
_ 18 not backed up to the hilt by the
various Governments represented, the
conditions will not get better, but
very definitely worse.

Deliberate Interference

France is about to embark on a most
umbitious National Regional scheme,

Ministry which is used

which, it is reported, will cost ten
million pounds. There is evidence of
a growing radio power complex in
Europe which bodes ill for the future.
The U.LLR. will also have to deal with
the growing practice of certain broad-
casting stations deliberately interfer-
ing with other stations for propaganda
purposes.

In “spite of diplomatic protests, a
certain station on the Continent still

CONTROLLING
PROPAGANDA

i

With' the creation of a Ministry for
National Education and Propaganda in
Berlin, propaganda talks have now be-
come a regular feature of German broad-
casting. Aborve is the control room af the
in conjuncition
with the talks.

continues to attempt to influence the
political views of a neighbouring
country by means of broadcast propa-
ganda. The U.LR. had a remedy—it
could have boycotted this station;
and other ULR. members could have
refused to collaborate in the matter of
programmes. But the U.LR. has done
nothing. It has ‘made a protest, but
the danger of certain Continental

stations being used for unfriendly pro-
paganda purposes is growing, and may
one day lead to an outburst as far-
reaching and as devastating in its
effects as did a certain incident in
Sarajevo in 1914.

The Television Position

Things are decidedly looking up in
the television world. Great improve-
ments have been made in the Cathode:
Ray Tube, and there is every possi-
bility of a new short-wave television
service being started by the Baird
Company from the Crystal Palace in
the near future.. There are also strong
rumours at Broadeasting House that
more satisfactory experimental trans-
missions will shortly be made.

Anyway, apart from the controver-
sial question : ““ Has television reached
a definite programme stage of develop-
ment 7”7 many more amateurs in this
country are realising that to build a
television viewer does not mean that
one has to have a very deep pocket.

In this issue, for example, a con-
tributor deseribes how he made a
tele-viewer for 30s. As he points out,
it is not generally known that tele-
vision pictures are -being picked up
and enjoyed on comparatively simple
apparatus, and it is with a view to
exploding the theory that this ex-
perimental field is confined to the ““ ex-
pert " that he has described for readers
of Tne Wrirrress CoNsTRUCTOR the
building of an outfit which cannot fail
to arouse the interest of all who have
at one time or another had hankerings
after a television viewer of their own.

Mr. Pratt’s viewer is definitely
worth your attention, and although we
cannot guarantee you results compar-
able with, say, the latest Cathode Ray
type of television receiver, we feel con-
fident that, for your outlay of 30s.
you will get not only a great deal
| of amusement, but results which—
| (Please turn to page 50)
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4 ! 10 make radio receivers handsome
pieces of furniture and to make
them harmonise with various

styles of furnishing are decidedly
worth-while aims. But to disguise
them so that they cannot be recog-
nised as receivers seems hardly neces-
sary.

Let sets be elegant by all means,

but let them develop along their own
particular lines. After all, a radio
receiver as such is deserving of a place
in any home.
_Pianos have always been pianos,
and no efforts are made to make
'me\cl ranical gmmophones “look like
what they ain’t,” so why this attempted
mmouﬂanrmv of mre]cs) receivers ?

The Answer s a—7?
Wlmt explanation would you give
if you were asked a poser like ‘the
- fol loW:n«y ¢ If you were wise, I think

Camouflaging receivers—

Some  poser!—Home-made

iron-cored coils—A Class B
note.

vou would do the same as I did—state
candidly that you could offer no
solution.

The set worked perfectly on medium
waves, but on long waves no worth-
while results could be obtained until
the aerial lead-in was touched against
a  gas-pipe, then they were fine!
Different aerials were tried and also
another set, with the same results.

I was asked this question at the
Radio Show, and I feel positive there
was no leg-pull about it!

Real Home Construction
“ Wireless Wayflarer” got some fun

last month into his ““In Lighter
tel
Vein” by describing the home con-

struction -of iron-cored coils. But he
is not the only one to get entertain-
ment from this source! :
I'met a real enthusiast a little while
ago who had made some iron-cored
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colls at home—and, what is more,
had obtained efficient results - with

‘them. This was his process as I

understood it.

A tin of metal cement was obtained
from "Woolworth’s, and heated until
it was quite liquid. While still hot
the iron was extracted from it with a
magnet,

This iron was then immersed in
melted paraffin wax, the desired core
being subsequently moulded from this
mixture. Not so bad! I wonder if
any other reader has evolved a bette

home-made iron-core ?

Avoiding Distortion

A number of newcomers to Class B
are puzzled to find that quality seems
to deteriorate after they have been
using the amplifier for a comparatively
short time. The usual initial fall in
the H.T. battery voltage is generally
the cause of this.

As there i3 no grid bias on the
majority of Class B valves, it is not
possible to reduce this to keep pace
with falling H.T. voltage as can be
done in the case of an ordinary power
valve.

The solution is to obtain batteries
with a higher voltage than that re-
quired so t}m‘f the volt: age in use can
be kept up to scratch bv moving the
positive wander plug to a h}gher
rating as necessary. ASC

ENERALLY speaking, the past
month on short waves has been
disappointing. The first part

of the period under review was particu-
]z vrly bad, and even my usual American

“ punch merchants ” were in many
cases so weak as to be almost unin-
telligible.

Conditions at the time of writing are
certainly better, but even now my
log compares very unfavourably with
the corresponding period of last year.
W8 XK, for instance, normally a
reliable stand-by, has been very
erratic, and the transmission has almost
invariably been marred by deep fading.

A Lot to Learn

Onc rather curious aspect of the
recent bad spell is that atmospheric
troubles have, if anything, been worse
than usual, which completely upsets
the usually accepted theory that when
X’s are bad, signals are good. It
seems that we still have a lot to learn
about the vagaries of short-wave
reception !

In the absence of anything really
outstanding in the way of short-wave

LR i L I e S

¥ THE MONTHON %
#* SHORT WAVES
* The latest happenings in this o
§ fascinating waveband. i
A A A A AAAAAAAAA

tunity presents itself for me to reply at
length to a letter from S. G. (West
Ealing), especially since it is a subject
that will no doubt be of interest to so
many others.

S. (. is apparently a little perturbed
because he 13 at present using a short-
wave receiver which he has taken the
trouble to calibrate very accurately,
but which he now wants to rebuild
into something a little more modern.
In other words, as soon as he rebuilds
it all the calibrations will be upset and
he will have to start over again.

All You Want
What's the matter with a short-
wave absorption wave-meter, S. G. ?
All vou want is a four- or five-turn
short-wave coil and a -0003-mfd.
variable condenser with a low mini-
mum. Mount the two on a tiny base-

reception news, an excellent oppor- | board and panel, and join the coil

4

across the two terminals of the con-
denser. The condenser dial, which
need not necessarily be one of the
slow-motion type, should have a wide
open scale, and apart from that, there
is nothing else in it.

Using a Wavemeter

To use it, you just bring the wave-
meter coil near (within six mcheq or 80)
to the colls in the set, and, with the set
just oscillating, slowly turn the wave-
meter condenser until the set ceases to
oscillate. The setting of the wave-
meter dial at which the main set ceases
to oscillate corresponds with the wave-
length to which the set i1s adjusted.
By follownm this procedure throughout
the wave-range of your set, it will not
take you long to calibrate the wave-
meter.

Once that is done, to transfer the
readings to the new set is quite straight-
forward since it is just the reverse
process.

Leave the wave-meter set, and with
the new receiver just oscillating, slowly
turn the main tuning condenser until
you strike the silent point.

G. T. K.
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][T is curious that the problem of
economy in battery set working

has only of late been tackled
widely and seriously.  Of course,
by certaln concerns an immense
amount of valuable work has been
done ; but, on the other hand, there
are others who would still seem to be
pursuing the policy of increasing
trade for battery makers with almost
heartless persistence !

Class B Amplification

The introduction of Class B has
focused attention on the whole sub-
ject, and Class B amplification is the
first favourite among the H.T. current-
saving systems.

Low tension demands little or no
attention.  Modern valves are ex-
tremely economical so far as L.T. is
concerned.  The average is barely
about point one of an ampere per
valve.

That 1s all we want. A lower
current would not result in any
practical saving. As it is, a fair-sized
accumulator will run a four- or five-
valve set for a month quite easily.
And it is advisable to charge an
accumulator and give an expert the
opportunity to give it a “ once-over ”
at least every four weeks.

Hungry Receivers

With H.T. it 1s a very different
matter. Most of us use dry batteries
because of their compactness and
cleanness, but how they do get

eaten” up!

We are often led to believe that so
long as we buy the treble or super-
capacity type (which costs a tidy
figure, by the way), H.T. renewals
are quite infrequent.

RHHHTHIRITTR U B EHTHH BTG ES

Wit

In the carly days of its ineeption,
it was the L.T. battery which weas
responsible for the major portion
of wradio’s running costs. Eco-
nomical valve filaments were the
gift of research engineers some
considerable time ago, and now
the sphere of their endeavours has
been shifted to solving the problem
of reducing battery H.T. con-
sumption. With what notably
successful results may be judged
from Mpr. Victor King's character-
istically comprehensive survey
given below.

RO H I RS T TN T

Well, T suppose four times a vear
could be said to be infrequent, but
when each renewal time comes along

- A REAL MONEY-SAVER

-

Ls
J
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/00,0Q0:!
Orvres

£0Q 000

}ma
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By means of this ingenious cirvcuit, em-
ploying the recently developed Westector,
real radio economy is effected. It can be
fitted to virtually any battery receiver,
results in quality and volume remaining
¢ as you were,”’ butl running costs being
some 30 to 40 per cent less than hitherto.

5
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MODERN DEVELOPMENTS
THAT ARE KILLING RADIO’S
GREATEST BUGBEAR

it doesn’t seem so long since we last
had to fork out a nasty little packet,
does it ?

Class B is an economy system,
but with it you've got to go up

before you can go down, as it were.

Increased Output

Taking a “small” battery three
of the 8.G.-det.-LF¥. type as a
starting point, I think it 1s fair to
say that mn adding Class B the volume
output is magnified about six times
for comparatively little extra H.T.
consumption.

That.is a tremendous result. Of
course, you couldn’t expect the ad-
dition of a complete valve wmplifier
stage to increase the volume and
reduce the H.T.; that would not be
reasonable.

I firmly believe that is what many
think. Also, I fancy others hold the
opinion that we tack a Class B valve
and all its components on to a circuit
ierely to save H.T.

No; whereas a “small” three-
valver might provide an output of a
couple of hundred milliwatts or so,
and require 9 or 10 milliamperes of
H.T. current, you can work up to
1,500 or so milliwatts’ output with
(lass B and take only about a dozen
milliamperes.  *

See the idea ?

Add It to Your Set

An cconomising scheme pure and
simple is that shown in Fig. 1. This
can be added to an e\h‘rmw set to
reduce its H.T. consumption w1thout

- affecting the volume.

1t neither puts it up nor down.
The valve 1s, of course, the output
valve, for that is where most of the

B
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The New Economy Circuits—continued

-

H.T. is spent. But it can be cither
a big or little power valve.

The essential item in the economis-
ing arrangement is a Westector.
The grid-bias battery must serve no
other valve, though in many sets
this won’t mean that an additional
G.B. battery is needed, because, in
any case, it is used in connection only
with the output valve. (In, for in-
stance, straightforward single L.F.
stage sects using ordinary S.G., H.F.
valves, and not variable mu’s.) Later :
this disability has since been removed
and a separate G.B. battery is' no
longer needed.

Really Cunning

It is a cunning scheme and works
exceptionally well.

An insignificant quantity of the
L.F. energy is drawn off the valve by
the Westector, and this rectifies it.
The rectified voltage is then applied
in opposition to the grid bias.

Initially, the grid bias is set so that
only about a tenth of the normal H.T.
current flows.

Now you will see what happens.

The greater the input to the valve,.

the greater will be the G.B. opposing
voltage developed by the Westector.

So for the louder signals the grid
bias is reduced, and the valve brought
nearer to its ordinary H.T. current-
consuming conditions.

The saving of H.T. during pro-
gramme pauses and quiet passages in
music, and so on, is very considerable,
and may be as much as 4 or 5 milli-
amperes’ average over the whole
period of working the set.

Not Expensive

This is one further use of the
“cold valve” which emphasises the
value of the new device.

The only snag is initial cost. There

are, however, as you can observe from

the diagram, only a few inexpensive
components needed.

The whole outfit
cost about fifteen shillings, although,
on top of that, it will sometimes be
necessary to have an extra grid-bias
battery.

However, there is this to be said :
Westectors are everlasting, and the
economiser system can be carried from
set to set. So I think you will all
agree that it is a proposition deserving
close consideration.

will generally |

Mr. Robinson, of the Technical
Staff of this journal, has recently
developed a special application of this
Westector economising idea.

A Step Further
He applies it to the driver valve of
a Class B. set—a magnificent com-
bination, as will readily be appreciated.

I know he has written an article

about it, and I hope that it will appear
in this issue.

Anyway, even if it doeqnt it
would not be fair for me to anticipate
his own description of his novel and
valuable circuit. )

The broad principles of a- bias
alteration, as with volumeé variations,

VALVE CONTROL

L

Grio 5ras

(6.2

Theoretically, a thermionic valve may be

used as an automatic anode currvent com-

pensatar; but in practice the Westector

s more convenient. The circuit above,

however, is an mtue\;hnq one for the

experimenter to set up and investigate
himself,

are not new. I think we must give
Philips the credit for originating it.

This use of a thermionic valve and
its theory can be gathered from
Fig. 2.

A Similar Effect

The amount of H.T. current (it is
never anything but comparatively
small) which flows in the anode
circuit of the control valve 1s governed
by the voltage variations on the anode
of the output valve.

When the current rises the effective
grid bias on the output valve is
reduced. The action is, in. fact,
fundamentally similar to that of the
Westector circuit,

For my part, I have been trying to
obtain the same effect with even
simpler apparatus, and at one time
I thought I had solved the problem.

But success has eluded me, and I
have now mearly arrived at the
conclusion that the Westector provides
as simple a method as we are ever
likely to obtain.

And now to turn to an entxrely
different matter. Hordes of corre-
spondents have hurled criticism a$
my recent remarks about ‘‘stereo-
scopic ™ listening,

The “Binaural” System

But I am quite unrepentant. De-
gpite all their arguments—and some
are admittedly quite good ones—I
remain unconvinced that there can
be any such thing as stereoscopy in
sound.

It is levelled against me that the
great Bell laboratories of America
have obtained wonderful results with
what they are pleased to call the
“ Binaural 7 system.

But wait a minute. They used two
microphones, two transmitters, two
receivers and two loudspeakers. Well,
if they couldn’t get through some-
thing pretty good with this complete
duplication of the broadeasting chain,
I should have been surprised.

Yet they can only claim that
observers considered two not-so-good
loudspeakers on the end of this
complication sounded better than ofie
good loudspeaker !

Seems a pretty thin case, to me.
However, it is actually a complete
red herring, and does not in any way
affect the argument.

Matched Pairs

I said that to talk of “ stereoscopy ”
when the output of an ordinary set
was divided between two loudspeakers
was not, to me, convineing.

And I firmly stand by that original
statement. Nevertheless, I must
remind you that I support the other
claims made for wmalched pairs of
speakers. Indeed, it is a scheme which
particularly appeals to me, and I
use it in my own household outfit, and
have done so for ages.

But as I observed in my previous
article, the success of the scheme
entirely depends upon the two loud-
speakers being properly balanced so
as to compensate for each other’s
failings.
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( jm:n’ sets are “ two a penny”
these days. That is to say,

there are any number of in-
expensive designs available. But what
about their efficiency ?

That, unfortunately, is entirely a
different matter. The design of &
receiver which is both low in cost
and capable of a really satisfactory
performance is by no means easy.
Great discrimination is needed in
deciding on what to economise, what
can be left out, and what items should
be of the very best.

Selectivity and Strength

This preamble is intended to give
the reader some idea why an iron-
cored coil was chosen for “ The
(lonstructor’s Two” which had in-
expensiveness as one of its reasons for
being called into existence. An iron-
cored coil costs definitely more than
an air-cored one, but efficiency was
another of the foundation stones of
The Constructor’s Two.

With two valves, the minimum
number for a generally useful receiver,
one must be the detector and one an
L.F.amplifier. H.F.is thus out of the
question, and we immediately come
up against the see-saw of selectivity
and strength.

No matter what circuit arrange-
ment we use, an increase of one means
a decrease of the other. So we have
to strike a compromise between the
two highly desirable qualities.

Take the case of an ordinary air-
cored coil.  Selectivity is no use to
us without a certain strength, so first
of all we decide what volume we must
have and then get as much selectivity
. a8 possible.

SNSRI G HTHTU T RTHE

INEXPENSIVE EFFICIENCY

is the Leynote throughout the
design of the simple two-valver
presented in the following pages.
Capable of providing excellent
loudspeaker strength, it has suffi-
cient selectivity to fill a wuseful
nichein spite of the present crowded
condition of the Furopean ether.
It is pleasingly compact in design,
and the construction is very fully
and clearly described.,

THUn
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Now suppose we could increase the
efficiency of that coil. What would
the position be then ? )

There are three ways in which the
extra efficiency can be used. We can
still keep to our minimum volume
level but have greater selectivity. Or,

EMPLOYS A MODERN

Tur WireLess CoHSTRUCTOR

By A. S. CLARK.

we can keep the same selectivity and
so make a greater input available. Or,
again, we can have an increase in
both volume and selectivity.

More for Your Money
Which ever we do, we shall get more
out of our two valves. And if the
extra efficiency does not increase the
cost of our set too much, we shall
raise the efficiency to cost ratio by a
considerable amount, and that 1s the
real test of an inexpensive receiver.
While on the subject, a brief ex-
planation of why the new iron-cored
coils are more efficient than those with
air cores will not be out of place.
The magnetic density of iron being
greater than that of air, it is possible

IRON-CORED COIL

: 0003 MrFo
OiFF Reacr 7-;
Fr o Convo.  HFEC,
P
.———-_{ i HT
&—T ! *2
' Fp +
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Aerral -%9_%3 rece—
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+
0005
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' 2
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Wave- g
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Switcn 1 + On-OFr
Swirren
= %

The presence of one of the modern high-efficiency iron-cored inductances well proves

that results have not been sacrificed in the cause of inexpensiveness.

Saving in cos’

has only been effected where possible without detriment to the results obtainable.
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The Constructor’s Two—continued

to obtain a certain inductance with |
less wire when an iron core is uged.
Losses in the wire are thus reduced.

But with ordinary iron cores, such
as those used in L.F. components, any
increase of efficiency due to lower
losses in the wire would be swamped
by eddy current and hysteresis losses
in the iron itself. These losses do not
matter in the L.F. components because
the frequencies are comparatively low
—but the losses increase rapidly with
increasing {requency.

Lower Losses

By using “ iron-powder ” cores, one
of the features of which is the insulation
of the-iron particles from one another,
the losses due to the two causes men-
tioned become almost negligible, and
the fullest advantage of the lowered
losses in the wire may be taken.

I have dwelt at rather long length
on the reason for the choice of iron-
cored coils for The Constructor’s
Two to show the carec spent on
deciding where to cut costs and where
not to. You must take my word for
it that similar care has been lavished
on the remainder of the design, for there
is not space available wherein to dis-
cuss the whys and wherefores of all
the components.

Looked at as a whole, the cu‘cmt

is particularly simple. First of all

ONE-HOLE FIXING FOR ALL PANEL COMPONENTS

" Jomive
CONDENSER

| #avecrance
SWITCH

= L FFERENTIAL
4 Reacrron
Conp Sse

I

L4
/%

| .

PANEL LAaYouTr

fixing to the baseboard.,

Only scven holes are needed in the panel, one cach for four conirels, and three for
No difficult shaped holes for escutcheons or other items are

required.

there is the aerial input cireuit, directly
connected to aerial and earth, and
coupled to the tuned circuit. The
latter has a ‘0005 solid dielectric

condenser for tuning, this component

providing a certaln saving in cost.

POWERFUL L.F.

An efficient stage of low-
frequency amplification
tacks up the detector
stage and enables quite a |
manber  of foreign
stations to be repro-
duced on_ the loud-
speaker. . Notethe
flex leads
which qgo to
the batterices,

The tuned circuit is arranged so that
a section of the inductance may be
shorted for ‘medium-wave tuning,
and it feeds the detector valve which
works on the principle of grid-con-
denser-and-leak rectification.

In the anode circuit of the detector
is a screened H.F. choke which diverts
the H.F. component of the rectified
pulses to the differential condenser.
This reaction control then passes them
back to the filament either direct or
via the reaction winding, according
to its setting.

Transformer Coupling

The detector valve is coupled to
the output valve by straightforward
transformer coupling. Due to the
simple nature of the receiver no
decoupling is necessary in the de-
tector’s high-tension supply, which is
provided by a separate tap from that
of the output valve.

No filter is incorporated in the
anode circuit of the power valve, the
loudspeaker terminals being the sole
items between the plate of the second
valve holder and the H.T. -2 flex lead.
(Flex leads connecting direct to the
batteries, instead of terminals, pro-
vide a further saving in cost.)

-So much for the theoretical aspects
of The Constructor’s Two, now we
will turn to practical considerations.
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The Constructor’s Two—continued

The construction is just about as
simple as it possibly could be.

No one can justifiably say that this
claim is in any way unduly optimistic.
Nor can anyone deny that the con-
struction is such that the most in-
experienced in radio construction can
Le sure of making a success of it.

For instance, the controls on the
panel being symmetrically arranged,
there is no need for reversing “the
dimensions from left to right “when

H . *
: THE VALVES WE ADVISE :
§ Make ‘ Detector g\?&?‘t §
% Cossor .. ..| 210H.F. 220P A, :
* Mullard .. ..j PM1HL. | P.M2A, H
¢ Osram ..} HL2 LP.2 H
* Mazda ..| B.L.210 P.220 H
s Marconi .. .. HL2 LP.2 :
= Eta .. ..} B.Y.1814 B.X.604 .
3 Hivac H.210 P.220 H

marking out the positions of the holes
to be drilled. Also, no difficult-shaped
escutcheon holes are needed, four
simple single-hole-fixing components
being employed.

The fixing of the baseboard com-
ponents is even easier. Those on the
panel are held in place by the single
nuts on their fixing bushes.

See that you get the reaction con-
denser mounted with the moving-

vanes terminal at the bottom, or else
the reaction will work backwards.
You will obtain an increase when the
knob is turned in an anti-clockwise
direction.

Mind the Points

Twelve ordinary wood-screws of the
round-headed pattern serve to fix the
remaining components to the base-
board. When these screws are ali
driven home, have a look under the
baseboard to see whether any have
‘got their points just showing. If they
have, a little filing is mdlcatad or you
may find yourbelf scratching the table
surface at some time or the other.

One or two further wood-screws
serve to hold the terminal strip in
place. The grid leak requires no
holding down screws, being of the
type with wire ends going direct to
the grid and filament positive ter-
minals of the detector valve holder.

If a grid leak of the kind with
telmmalb at the ends instead of lengths
of wire is used, it can still be sup-
ported with the actual connecting
leads.

Note how one of the fixing screws
of the screened H.F. choke is chosen

as a convenlent junction point for
H.T.— and G.B.-~. Incidentally, 1t
is this screw which provides the
carthing for the case of the choke.

A vmndm fuse is used at the end of
the H.T.— flex, and spade tags at the
end of the two L.T. leads. The re-
maining battery leads for G.B. and
H.T. positives have ordinary wander
plugs.

Clearly Marked

To ald you in wiring, the interlacing
of the leads is clearly indicated in the
wiring diagram. Where a lead passes
underneath another one, it 1s shaded
on either side of the wire above it.

Avoid getting the fixed and moving
vanes of the tuning condenser con-
fused, and do not omit the connection
to the fixing screw nearer the panel
of the iron-core aerial coil. This
screw, like the one already mentioned
on the H.F. choke, serves to earth the
screening can of the coil.

Pull-back insulated wire was used
throughout on the original receiver
except for the battery leads, which are
of ordinary single flex,

EASY ASSEMBLY
Here is the receiver in iis
completed state. There is
nothing complicated inr
cither its assembly or wir-
ing ; in fact, if you have
. never before built a sei,
. this is an ideal

- design  for you,

Just follow the
instructions and

: you are sure to

make a success

of it.

That covers the constructional work
pretty fully. There remains to be
written just a few words about the
operation and accessories, and this
description will be complete.

B ECEENAIASINOICSIORAIABANGIIIARINASNABSITIRATER

RECOMMENDED ACCESSORIES

BATTERIES.—H.T. 120 volts.  Ediswan,
G.E.C., Marconiphone, Drydex, Ever Ready,
Lissen, Siemens, Pertrix, ete,

G.B. 4} volts. Lissen, Siemens, Ever
Ready, Drydex, Ediswan, Marconiphone,
Ediswan,

Pertrix, etc.
Oldham, Block,
Pertrix, Exide, Lissen, etc.

L.T. 2 volts,

LOUDSPEAKER.—R. & A., Blue Spot, Atlas,
Rola, Epoch, G” E. C., Ormond, Celestion,
Marconiphone, Magnavoz, Ferranti,
Amplion, etc.

AERIAL AND EARTH EQUIPMENT.—
Goltone ¢ Akrite ” ; Electron ¢ Superial »* ;
Radiophone ** Receptru ”’ down-lead; Bulgin
lightning switch; Grabam Farish * Fil{ >
earthing device.

sassase
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The detector valve is, of course, one
of the H.L. or similar types. The
output valve I recommend is a small
power type which will permit the set
to be run quite economically off a
standard capacity dry H.T. battery.

Naturally the voltage of the G.B.
needed will depend upon the par-
ticular output valve used and the
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The Constructor’s Two—continued

H.T. voltage. With regard to the
latter, use at least 120 if you can,
certainly not less than 100.

Tuning you will find beautifully
easy. When the wavechange switch
is pulled out you will be working on
medium waves, and when pushed in,
on long.

The use of reaction will help you to
pull in foreign stations at good
strength.  The actual number will
depend upon how good your aerial is
and how near you are to your local
B.B.C. station. You should have no
difficulty in receiving well at least a
dozen stations in all.

\ Ample Selectivity

While the receiver cannot be ex-
pected to work in the swamp area of a
local transmitter, it nevertheless has
a sufficiently high degree of sclectivity
to enable it to be used within quite
reasonable distances of powerful
broadcasters.

Of course, local conditions will have
o large bearing on the matter as on
the number of stations received, but,
as already mentioned, the efficiency to
cost ratio is high, enabling the receiver
to put up a remarkably good perform-
ance.

Using a Pick-Up

And now, in the nature of an appen-
dix, here are details for using a pick-up
with The Constructor’s Two. Even
with an inexpensive receiver of this
type, there are many who will wish to
use it for record reproduction, because
a pick-up and turntable-motor are
cheaper than a worth-while gramo-
phone even these days.

Two valves are ample to provide
the necessary amplification with prac-
tically any pick-up on the market.
Apart from the pick-up and turntable-
motor, a potentiometer volume-control

and single-pole change-over switch wiil
be needed. ,

The resistance of the potentiometer
really depends on the pick-up, and you
should find out whether the makers

REVEALING THE COIL

s

One of the most important components

is the coil, shown in this photograph with

its sereenremoved. ltis of theiron-cored

type, and full advantage has been taken of

its efficiency, both as regards selectivity
and strength of reception.

recommend any particular value. But,
in any case, you will not go far wrong
in using a 50,000-ohm component.

The switch has to Be connected in
the grid circuit of the first valve, the
detector, but it is important that the
grid wiring should not be unneces-
sarily lengthened. For this reason, it

will be advisable to fix the switch on
the left-hand side of the cabinet.

It may be arranged just above the
grid condenser, but be careful not to
place it so that the detector valve
will hit it when inserted in the holder.
Conneet the switch with flex and then
you will be able to disconnect it
quickly for removing the receiver from
its cabinet.

Wiring Alterations

So that the pick-up may be fitted
at some time subsequent to the
assembly of the receiver, the altera-
tions to be made to the wiring, as shown
in the complete wiring diagram, are
given.

First of all, disconnect the lead run-
ning from the grid terminal of V; to
the "0003-mfd. grid condenser. The.
grid leak may be left in place, as it
will not affect pick-up results and also
prevents annoying elicks when chang-

" ing over from radio to record.

The following are the three new
connections to make. Connect the
“ centre ” or common terminal of the
switch to the grid terminal of the
detector valve holder, and one of the
outer switch contacts to the now free
terminal on the grid condenser.

The Volume Control

The remaining switch contact pro-
vides one of the record-input terminals,
the other going to —11 volts on the
G.B. battery. If these two leads are
more than a foot or two long it would
be as well to use armoured cable for
them with the casing earthed.

One of these leads, it does not matter
which, is joined to the slider of the
potentiometer. The other one goes to
one of the remaining terminals of the
potentiometer and to one pick-up lead.
The other pick-up lead is taken to the
remaining potentiometer terminal.

THE COMPONENTS EMPLOYED AND THE MAKES RECOMMENDED

Alernative makes of Alternative makes of
H Component bbg%(gs?gsggr suitable specifieation Component hMage used suitable specification
s recommended by Designer y Designer recommended by Designer
1 iron-cored coil Telsen W.349 i — 1 Q.M.B. on-off switch Bulgin §.80.5B. | Radiophone, Igranic
1 -0005-mfd. solid dielectric Brilish Radio~ Lissen, Telsen, Polar, {| 2 iour-pin valve holders Bepjamin Ligsen, W.B., Telsen
tuning condenser and knob gram X Graham Farish X ¢ Vibrolder >’
1 -0003-mfd. solid dielectric | Graham Farish | Telsen, Bulgin, J.B. 4 terminals Belling-Lee typeR, — :
giﬁerential reaction con- 1 terminal strip 4 in. x | Peto-Scott —
enser ¥ : .
1 -0003-mid, fixed con- Dubilier type 810 | 7.0.C,, Telsen, Lissen 4 wander plugs Clix Igranje, Eelex
denser B X i 1 wander fuse * | Belling-Lee -
1 H.F. choke Graham Farish | Bulgin, Telsen, Wearite 2 accumulator spades Eelex Belling-Lee
HMS. 1 wooden panel 7 in. X 4% | Peto-Scott —
1 L.F. transformer RI “Dux” Varley, Lissen, in, X 4m/m
1 2-megohm grid leak with | Lissen Igranie, Dubilier 1 baseboard 7 in. X 7in. | Peto-Scott —
wire ends i . 1 coil Pull-back wire Radiophone —
1 two-point wavechange Igranic 2296,/64 | Bulgin, Lissen, British Flex, screws, ete. Peto-Scott —
swite] Radiogram, Telsen

10
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The Constructer’s Two—continued

LESS THAN ONE DOZEN COMPONENTS
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The connections for the small number of components are all made perfectly clear in
this diagram. Note how the ‘* above *’ and *‘ below ’ wires are_shown by shading

on the wires which pass below others.

When the radiogram switeh 13 in
the position in which its centre contact
is joined up to grid condenser, the
receiver is set for radio reception. In
the other position of the switch record
reproduction is ** the order of the day ”
and volume. is controlled by the
potentiometer, which is best mounted
on the motor board.

On radio you will find that a suffi-
cient range of volume controlling is
obtained from the reaction condenser,
The amount to which this control will
have to be used to pull in the stations
will depend on the efliciency of your
aerial. Erect an outdoor aerial if you
possibly can, but remember that large-
ness is not necessarily a criterion of
efficiency.

RELE L L S S o

% A BOOK FOR THE &
¥*CONSTRUCTORE

¢ Details of a practical publication 3
which contains  how - to - make 3
information on sets, amplifiers, 3

% adapiters, ele., and which also 3

% deals with many general aspects

A of radio,

#HH

* 3
B S S S S S S S S

& SHILLING spent on the eleventh
A edition of the Chronicle Wireless
Annual is a shilling well spent.

No fewer than eleven complete
receivers and radiograms are fully
described with photographs and wiring
diagrams. And they range from one-
to six-stage designs.

There are also instructions for
assembling various amplifier and
adaptor units; and the making of a
special remote control and trickle
charger is dealt with from the aspect
of those who like to build things from
the very beginning.

Television as Well

But the value of this publication does
not end with the constructional items,
for there are numecrous. articles on
general subjects connected with radio
and television. These make the
¢ Chronicle ”” of interest to listeners, as
distinct from constructors, as well.

The contributors include many well-
known radio men who are highly
qualified and experts in their particu-
lar branches of radio. Thus, from
cover to cover, the information is
really up to date, including details of
the latest developments that have
taken place in the radio world.

A B C
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As was only to be expected, the
coming of the darker days has
resulted in an all-round im-
provement in long-distance reception.
Programmes are now to be found at
unfamllmr dial-readings, and every
time one explores the cther new
stations appear or old friends drop in
again after long absence.
® S *

Before these interesting visitors to
our aerials claim all our attention,
let us pay tribute to the reception
conditions of the past few months.

Back in the spring it was said that
owing to the high power, now em-
ployed by a large proportion of
Europe’s broadcasting stations, British
sets would find plenty of alternative
programmes throughout the summer,
It proved to be true, and, moreover,
we have had them consistently in
broad daylight.

* 3

Still more remarkable has been the
fact that right throughout the year it
has sometimes been possible to tune-in

R R R U I

ELIHIHEHHTT

Practical notes on what stations

to look fer and how to get the

foreigrers that are coming over
well,

AT IR nInG

American (and even South American)

_ programmes, on quite ordinary sets
N o >

on medium waves.

Scores of readers who tried this in
the small hours must have been
amazed at the strength and ease of
reception of these transatlantics, on
favourable nights.

Surely the summer of 1933 has
killed the idea that long-distance
reception on simple sets is a pastime
for autumn and winter only ?

b3 sk £

The good European programmes
that are now to be found in profusion
are only a foretaste of the rich fare
to be provided, for many new stations
are testing, or will shortly take the air.

On long waves we have Radio
Kootwyk, Holland, which is taking

November, 1933

over the duties of the old Huizen

transmitter, on 1,875 metres. The

strength and quality of this station,

right at the top of the dial, are superb,
ES * s

Another first-class long-waver to
tune for is the new Kalundborg.
Radio Paris and Luxembourg are so
outstandingly good that one could
hardly expect to find them rivalled,
but apparently Kalundborg is aiming
to achieve an equal popularity, for his
strength has been enormous, and the
quality all that could be desired.

Tune for him on about 1,153 metres,
just below Luxembourg.

* B L

On medium waves half Europe seems
to be “ on tap,” as soon as one switches
the set on. Near the top of the dial
the new Vienna and Budapest stations
vie with Munich and Brussels No. 1
for a hearing, and a little lower Prague,
Langenberg, Lyons, and Beromiinster
are all to be heard at excellent strength.

Lower down there are so many good
alternatives that it seems invidious to
name but a few of them, yet a special
pat on the back must be bestowed on
Poste Parisien (328-2 metres), and on
his neighbour Breslau (325 metres).

£ £ *

On the lower dial-readings, also,
there is an amazing varloty to choose
from, Heilsberg (276 5 metres), Trieste
(247-7 metres), and Niirnberg (239
metres) being at present the star turns
in this section of the waveband.

HIGHLY - commendable trend in

radio catalogues is to provide

a good deal of general-interest
information as well as details of the
firm’s products. Instead of merely
listing the items available, details of
their use, both_from thcoremal and
practical aspects are included.

A good illustration is provided by
the ** Multitone Guide to Class B.” 1t
is a most valuable booklet to any con-
structor interested in this economical
form of output. ;

The vexed question of what ratio
driver transformer to use with the
various valves available is cleared up
in ‘a concise table, and the whole
subject is given wide treatment.

Copies may, of course, be obtained
on application to the Multitone Elec-
tric Co., Ltd., at 95-98, White Lion
Street, Islington, London, N.1.

Another Example
Yet another instance of this pleasing
elaboration of sales literature is pro-
vided by a work which is fittingly

R

POINTS FOR X
PURCHASERS

.lnleresling details from manufac-
turers about recent trade activities.

el
HeH A

eeelolaolaioioioiaooeeoe

dedicated to ““ every radio constructor,
professional or amateur.” It is en-
titled “ The Book of Igranic,” so there
is no need to tell you about the quality
of the wares it concerns.

But its quahfy as a compilation is
such that it must be seen to be fully

: apprecmted As in the other instance,

copies may be obtained on dpphcatlon
to the firm concerned.

Inexpensive M.C. Speakers

Tumbling prices are as sure an
indication as any that radio manu-
facturers are forging ahead in both
design and production methods. A
short while ago anyone seeing a
moving-coil speaker advertised for
15s. would immediately ‘have assumed
there was a misprint in the price.

12

But to- day, for this small outlay, a
sensitive instrument giving first-class
quality may be obtained fxom Messrs.
Peto-Scott, Ltd. An input trans-
former is included, and permanent
magnet and mains models are avail-
able all at the same very moderate
price.

A New Scheme

Elsewhere in this number there are
details concerning a new scheme for
obtaining quicscent H.T. current with
ordinary power or pentode valves,
The ““ magic ” item in the system is a
Westector, one form of the versatile
Westinghouse metal rectifier.

Those whose fancies are tickled by
the arrangement and who would like
to have full details of suitable Wes-
tectors, and also other metal rectifiers,
would do well to get a copy of the
“ All-Metal Way 19347 from The
Westinghouse Brake and Saxby Signal
Co., Ltd., 82, York Road, King’s Cross,
London, N.1. It can be had for the
asking.

Y
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BBC
NEWS

Re-establishing the Programme Com-
mitice—Improving the News Bulletins—

Programme Board Restored
FTER an interval of several years,
the B.B.C. has re-established
its Programme Committee, con-
sisting of the heads of the various
Programme Departments now under
the Chairmanship of Colonel Dawnay.
It has always seemed to me strange
that the B.B.C. should get on without
a Programme Committee, providing an
opportunity for a weekly exchange and
correlation of views and plans. This
restoration will, I believe, lead to more

satisfactory programmes before long.

Mr. Churchill Wins

The vague announcement that the
B.B.C. will include Mr. Churchill in a
fresh series on India when the joint
committee had completed its work
means more than appeared on the
surface. It means virtually a victory
for Mr. Churchill in his long drawn-out
campaign to develop his arguments
and policy at the microphone.

Already, however, a number of
other political leaders, who regard
themselves as of the same independent
variety, are trying to use the conces-
sions of Mr. Churchill as a working
precedent. Altogether the B.B.C. will
be in for a lively time on this political
broadcasting. They would be well
advised to remember that they can
easily overdo the proportion of politics
in the programmes.

Christian Science

Although no announcement has
been made, I understand that the
B.B.C. propose to admit Sanday
Talks on Christian Science in the New
Year. This again is the outcome of a
long battle for free speech. It is be-
lieved that Christian Science will not
be dealt with as a specific religion, and
therefore its religious services will not

be broadcast. On the other hand, its
specific message and its claims will be
elaborated and discussed in some
detail.

Dramatising News

The B.B.C. plan for dramatising the
News Bulletins continues to be worked
out. Mr. Lionel Fielden, formerly of
the Talks Department and now Direc-
tor of News, has as his objective a new
technique which he believes will make
the Broadcast News Bulletins not only
of much more general interest. but
also much more attractive in the
entertainment sense. I confess to
some doubt as to the wisdom of
dramatising news.

The Armistice Day Programme
There has been a movement in the

The Return of Henry Hall -

Special Correspondent

My, Dinwiddie
Visits Balmoral.

By Our

L
B.B.C. for some time past to dis-
continue the special observance of
Armistice Day, on the ground that
people are either insufficiently inter-
ested in or would rather not be
reminded of 1914-1918. The decision
for the moment, however, is to carry
on as before. So this year Armistice
Day will be set aside for special
programmes.

There will be the relay from the
Cenotaph in the morning, followed by
the special service. Serious music will
occupy the afternoon, and in the first
part of the main evening period there
will be a relay of the British Legion
Remembrance Festival at the Albert
Hall. Present plans are to conclude
the day with a dramatic but factual
representation of the chief events in
the past fifteen years.

SEEN AT THE GERMAN RADIO SHO

e ¢

A full-size replica of a sub

ing tower, e

1ot
{

with radio gear , teas among

the exhibits in the historical section of the German Radio Exhibition in Berlin.
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Broadcasting Gossip of the Month

Vernon Bartlett’s Future

Mr. Vernon Bartlett, now so much
a part of the B.B.C. Programmes, will
continue his present scale of contribu-
tions during the coming scason. I
understand that his contract has two
vears to run, unless terminated mean-
while by mutual agreement. I have
been sorry to hear of some friction
between Mr. Bartlett and the B.B.C.
over comparatively minor matters.
This friction should not be allowed to
interfere with the very active work
which Mr. Bartlett is doing at the
microphone.

Mrs. Hamilton’s Adventures

Mrs. Agnes Hamilton, the Woman
Governor of the B.B.(., has been
spending an exciting summer motoring

Company, to whom Henry was intro-
duced, handed over the building to
him. Of course, Henry visited the
Cotton Club and received a surprising
ovation from the votaries of Harlem.
We have already had the first fruits of
Mr. Hall’s expedition, and very succu-
lent they were too. I prophesy that
the dance music programmes will
benefit for months to come. It was
high time for a B.B.C. Conductor to
go and see how things are done else-
where. What about Captain O’Donnell
—1 feel somehow that a world tour of
inspection would be right up his street
just now.

Motspur Park Problems

The elaborate and up-to-date B.B.C.
sports grounds at Motspur Park are

RADIO CONTROL FOR RACING CARS

An interesting cxperiment was recently carvied oul at Brooklands track.
cars were fitted with radio receivers so that instructions could be sent to them from

ihe control pit.

Three

The transmitter employed was designed to work on a short warve-

length.

in‘the Balkans. What a pity it is that
the B.B.C. 1s so reluctant to let its
own people tell their adventures at
the microphone. I am sure that Mrs.
Hamilton’s story would be most in-
teresting, but we shall not hear it from
Broadcasting House.

Henry Hall Back
- I hear that Henry Hall was lionised
in New York. Vice-President Frank
E. Mason, of the National Broadcasting

not used nearly enough. In the long
summer evenings and at week-ends a
certain number of the staff manage to
get away in time to disport themselves,
but for the most part the facilities are
not used as intended. The B.B.C.
should adjust the hours of its staff in
order to put this matter right ; alter-
natively, a gymnasium should be
provided near Broadcasting House.
The building there, of course, is
already overcrowded, but I have seen
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a large empty room in Number 16
Portland Place which could be easily
transformed into a staff gymnasium or
exercise room. This is a point which
should claim the attention of the
Board of Governors, who are certainly
expected by the stafl to look after their
comforts and well being.

Mr. Dinwiddie and the King

His Majesty’s invitation to the Rev.
Melville Dinwiddie, the newly ap-
pointed B.B.C. Director for Scotland,
to visit him at Balmoral was significant
not only of the King’s special interest
in Scotland, but of his abiding interest
in broadcasting generally. It is under-
stood that His Majesty keeps au fail
with all the important aspects of
broadcasting development, and that
on occasions like Mr. Dinwiddie’s visit
usually astonishes his auditors by the
keenness of his questioning. There
could not have been a happier augury
for Mr. Dinwiddie’s accession to office.

B.B.C. Staff Pay

There 1s much discussion these days
at Broadcasting House on the vexed
subject of staff pay. While conditions
of employment on the whole leave
little to be desired and compare
favourably with conditions in business
offices, there 1s a feeling that salaries
in the middle grade should be equalised
and anomalies ironed out. The B.B.C.
has tried to keep staff salaries secret,
and has succeeded so far as Parliament
and the public are concerned. This is
probably justifiable, because no good
purpose could be served by general
ventilation of these figures.

So far as the building itself is con-
cerned, however, human nature being
what it is, secrecy is not only impossible
but fatuous. And when there are
glaring inequalities for roughly the
same services discontent is inevitable.
If the new organisation can do some-
thing to clear up this grievance it will
be a very good thing for broadcasting.

Inspiration to Dramatists?

The Radio Play Festival will be
running its twelve-weeks’ course when
this issue is in your hands.

There has been much controversy as
to the suitability, or otherwise, of the
B.B.C’s selection of plays, and the
Corporation has announced that the
series is not so much a celebration as
a survey of past achievement.

. If budding radio dramatists are thus
inspired to greater efforts, much goed
will have been done,
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TJ{ERE are many battery set owners
who, deriving their H.T. from

the electric light supply, have
decided that they have reached finality
i the way of receiver design until
such time as they can afford to build
an all-mains instrument.

This feeling of finality is even more
pronounced where the mains are D.C,,
for it has long been felt that unless one
has A.C. it is more or less a waste of
time to change from battery to all-
mains, and so the battery set remains
mtact.

It Can Be Done

We are not going to discourse on
the merits and demerits of D.C. and
A.C. sets, whether the former arc
worth while, and so forth, but we are
going to try to point out the fallacy
of the * can’t-get-any-farther ” atti-
tude as taken up by battery-cum-
mains-H.T. set owners.

Many of them are going on with
their three- and four-valvers with
ordinary output valves, or small
pentodes, and the utmost power they
are getting from their sets before over-
loading occurs is some 300-500 miili-
watts. On occasion a large pentode
may be employed providing an output
of perhaps 1,000 milliwatts.

1f you ask why the power output is
so small, although mains H.T. is used,
the reply is usually to the effect that
without going * all-mains,” no more
power can be obtained. That is quite
wrong.

Increased Output
During the last few months much
movement has been made in the
valve world, and following on Q.P.P,
the positive-grid drive method of push-
push was introduced—Class B.
Primarily intended for battery H.T.
users, this form of amplification allows
an output peak power of up to 2,500
milliwatts with certain economies of
anode current that do not concern us
here ; for the very simple reason that
instead of battery H.T. we are to
discuss the use of mains H.T. with
Class B.
What does concern us is the high

s MAINS [IN]
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The problem of providing a well
regulated H.T. supply for Class B
receivers from the mains has
always been very acule. Qur dis-
tinguished contributor, Mr. Victor
King, has now produced a design
which steps into the breach, and
which will enable readers with D.C.
supplies to reap the bencefit of mains
H.T. for this type of set.
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power obtainable with little trouble,
and with economy. Any three- or
four-valve (one or two L.F. stages)
battery set can easily be converted to
Class B, either by reconstruction of
the low-frequency side, or by the use

9 in.
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of an adaptor such as that described
elsewhere 1n these pages.

The main point is that the conver-
sion 1s not at all difficult, and the set
owner who has an electricity supply
can run it very economically from a
mains H.T. unit.

A Special Circuit

Here, however, he must he careful,
for “any” H.T. unit will not do—
it should be a specially designed type
to meet the peculiar requirements of
Class B amplification.

The reason is this. In the case of

an ordinary power valve the anode

DESIGNED FOR D.C. SUPPLIES

The fer components vequired for the unit are accommodated on a bascboard, S in. by
The neon stabiliser occupies the holder to the left, and the potential divider,

by which the vottage of the iniermediate tappings can be vavied, can be scen id the
middle of the unit.

15
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A Mains Unit for Class B Sets—continued

current remains sensibly constant,
rising and decreasing at L.F. above and
below a certain mean. This mean is
in the nature of 15 milliamps. or more
where a  moderately large battery
valve is concerned, and where the
valve is properly biased and not over-
loaded the rise and fall round the mean
are equal, resulting in a steady drain
from the H.T. unit of 15 or so milli-
amps.

Where Class B is concerned things
are very different. A Class B valve
consists of two complete valves (though
the filament may be common to both)
in one glass envelope. These valves

WIRE UP FROM

are connected in push-pull, and, more-
over, are so arranged, either by
external applied grid voltage, or by
the characteristics of the valves them-
selves, that they are statically at the
anode bend points in their curves,

Explaining ‘“Positive Drive”

Thus, when an L.F. “signal”
reaches one of the valves the negative
grid impulses will have little effect
on the anode current, merely bringing
the bias point below the anode bend.
The positive half-cycles, however,
make the grid positive, and the anode
current rises.

THIS DIAGRAM
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After fixing the components to the baseboard in the positions shown, the wiring should

be commenced.

A point worth mentioning is that where two wires run close together

and have a big difference of potential between them, they should be kept well apart.
Although the insulating properiies of the sleeving should be sufficicnt protection
against shorts, it is as well to take this simple precaution.
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A SIMPLE CIRCUIT

THBE A
Swcorins 2000
Cnone Orimes
" Fuse

o, Porenia Dvivew
g

15000 onms OHTHS

MFO S

2 ey T2
- i
z A

®

Neon
Mams 5&&1./5449

S e AMAA O MTH
3*5 29000
Sez S
K evse S o
—cy s ol

BE Teomumar on Ser

- . . 3 . ) .
The circuit is the acme of simplicily. An
inspection of this diagram will reveal how
the various voltages ave obtained.

This state of affairs occurs alter-
nately with each section of the Class B
valve. When one is supplied with a
positive cycle the other receives a
negative impulse, and vice versa.
The result in the anode circuits is
alternately rising anode currents above
a low minimum static value.

Thus, the anode current supplied
to the valve as a whole is always
changing in varying amounts above
a certain minimum. The result is
therefore cumulative, the eurrent being
pushed up by the push-push action of
the valve and never allowed to drop
below the minimum or static current
level which in an ordinary valve would
be the mean about which L.F. current
fluctuations would occur.

Large Current Variations

Also, as the B valve 1s allowed to
run into grid current the anode
current rises to unusual amounts, it
being not out of the way on full load
for it to reach 50 or more milliamps.
This rise takes placeron peak ““ signals”
from a minimum anede current of
some 2-3 milliamps., which is all that is
taken by the valve in its quiescent
state. \

Thus, as is easily shown by the
kicking upwards of a milliammeter
in the Class B anode-feed circuit,
the mains unit has to deal with a
current supply varying momentarily
from 2 or 3 milliamps. to some 50 or
more, not taking into account the
steady current required by other
ralves in the set.

At first sight this supply does not
seem difficult to attain, for a good
60-milliamp. H.T. unit for A.C. and an
ordinary ““ large ” unit for D.C. should
be able to provide the current.

That is true until it is remembered
that however good the A.C. rectifier
regulation is, and however unlimited
the milliamp. supply of D.C. mains, the
question of voltage drop due to current
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A Mains Unit for Class B Sets—continued

maposesecazsancn

: THESE ARE THE COMPONENTS REQUIRED

asou auw -

Component.

I Alternative makes of

Make used by suitable specification

1 1,000-ohm resistance and holder

1 15,000-ohm potential divider 22465
1 2-mfd. fixed condenser

1 2-mfd. do.
1 2-mid. do.
1 "5-mfd, do.

1 Four-pin valve holder

Designer. recommended by
Designer.
1 Smoothing choke Ligsen L.N.5301 —
1 Power resistance (for value, see text) Graham Farish Ferranti
1 20,000-ohm resistance and horizontal holder | Graham Farish Dabilier

Dubilier 1 watt and
Dumetohm holder
Igranic —
Telsen W.226 T.C.C., Igranic, Dubilier
Dubilier type B.B. Telsen, T.C.C., Igranic
T.C.C. type 50 Dubilier, Igranic, Telsen
Telsen W.228 T.C.C., Dubilier
Benjamin * Vibrolder | W.B.

Grakam Farish

1 Combined mains fuse and plug Bulgin F.15 [

5 Terminals Belling-Lee type R Clix, Bulgin, Goltone
3 Wander plugs X X Clix e

1 Wooden baseboard, 9 in. by 8 in. (see text) —

1 Ebonite strip, 5} in. by 1 in. Peto-Scott —

1 Yard insulated sleeving Goltone —

2 Yards 18-gauge tinned copper wire Goltone —

Flex, screws, ete. Peto-Seott —

1 Cossor $/130 neon tube —_
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increase in the smoothing system must
be considered.

To vary the current through a 400-
ohm choke (quite a normal resistance
value) from 3 to 50 milliamps. is going
‘to have a tremendous effect on the
voltage drop in choke. In the case of
the figures mentioned, the variation
would be from seme 1-2 to 20 volts.

Voltage Regulation

The voltage fluctuation would, of
course, be applied not only to the
Class B stage but to the rest of the set
—a bad state of affairs. Obviously it
is essential for good results to have
better voltage regulation than this, and
that is why a special Class B mains
unit is required.

The necessary difference between an
ordinary mains unit and the Class B
variety rests in the voltage regulating
device, or stabiliser, which is incor-
porated in the latter type.

This enables the same drain to be -

taken from the mains no matter what
the requirements of the receiver. Thus,
when the receiver current drops to a
mere few milliamps. the stabiliser will
“pass more” current, due to a tendency
for the potential to rise, and the
current it passes will rise until the
potential is normal again.

Differential Leakage

This normal potential 1s decided
upon when the unit is built and the
passage of current is governed by the
series resistance in the unit together
with the stabiliser, resulting in"a
differential leakage system that controls
the voltage of the unit within remark-
ably close limits.

As the demands of the set increase
80 the current passed by the stabiliser

MENENSERINGCASDESERONORNCEUNENDIONEIRIRCECRRISNANENRTIDEDRNY

regular,
The unit we illustrate is for D.C.

—

points.
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will decrease, the proportion being
maintained to keep the output voltage

e e ——— ]
Besides the main H.T. tapping, which gives the full output, there are tico intermediate
1 These are suitable for such purposes as supplying the screen vollages of
S.G. valves, or any stage in the set which requires a comparatively low pf)f.cntial.
The terminal on the extreme left connects to the earth terminal on the set.

mains and is easily built in a very
short time. The A.C. type would be
very similar ; the addition of a rectifier
being the only alteration required.

As can be seen in the diagrams and
photographs, the mains input goes
through a plug and socket and a couple
of fuses to the smoothing system. From
these it is fed to the potential divider,
across which 1s connected the neon
stabiliser, and thence to the various
tappings and decoupling arrangements
and the output terminals.

A limiting resistance of 2,000 ohms
is connected in series with the positive
side, and across positive and negative
is connected the stabilising valve,
Three H.T. 4 taps are provided,
H.T. + 3 being maximum and nor-
mally plugged into the socket marked
10 on the potential divider, while
H.T. -+ 2 and H.T. + 1 are intended

(Please turn o page 51)

THE OUTPUT IS STABILISED BY A NEON LAMP
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sumption,
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L AUTOMATIC QUIESCENCE CONTROL

Class B umpllﬁcatum is a method of 0('0m)mnmq in high-tension con-
lmt hcrc is a nlcthod for ecomomy in the current requirved by
Class B ltself
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'I[x most Class B sets the driver valve
takes a greater anode current

¢+ than any of the other valves
when no signal is being received. This
also is the case when fairly weak
stations are tuned in.

Desirable Arrangement

It is, of course, essential that the
driver valve be a small-power valve
capable of giving sufficient power to
the Class B
on loud signals.

A circuital arrangement which wxll
actually vary the characteristics and
power-handling capacity of the driver
valve in accordance with the magni-
tude of the signal is very desirable on
the score of increased H.T. economy.

A W.4 Westector can be arranged to
have this effect, and the connections
are shown in the diagram.

Opposition Bias
The negative grid-bias voltage
appliecd to the driver valve s
much higher than the usual practice,

approximately double the grid-bias
voltage mnormally required being
sm.s.aumy

This reduces the anode cuumt of
the driver valve to a very low value,
that is, } to 1 milliamy., when no signal
is being received.

When a station is tuned an A.C.
voltage is developed between the
(mode of the driver valve and H.T. —

ralve without overloading

A portion of this A.C. voltage is
applied to the potentiometer P through
the condenser C. Therefore, a rectified
D.C. voltage is developed across that
part of the potentiometer P, which is
shunted by the Westector, the slider
of the potentiometer which is con-

nected to positive of the Westector-

being positive.

Anv desired part of the A.C. xoltaﬁe
across P can be rectified and apphcd
in opposition to the grid-bias voltage
already provided for the driver valve.

Therefore when a large signal is

THE SUGGESTED CIRCUIT

& F poans
/.

Wesrecrom

By means of a Westector the advantages

of quiescent anode control are rendered

possible in connection with the driver

valve. The connections are given in this
diagram.

received the positive voltage applied
by the Westector in opposition to the
standing driver negative grid bias is
increased.

This has the effect of reducing the
driver valve negative bias, so per-
mitting the driver to handle a larger

November, 1933

)
signal without distortion, but increas-
ing the anode current to a certain
extent.

In" practice, using a Cossor 220P.
as driver, the standing anode current
with 12 volts negative bias was 1
milliamp. When receiving loud signals
the anode current increased at times
to 10-12 milliamps.  On average
passages of music 1t fluctuated from
2-4 mil 1iamps

The negative grid bias should be set
to about double the normal bias recom-
mended by the makers. This is
suttable for most valves, but in some
cases it might be found desirable to
use a slightly lower voltage.

The slider of the potentiometer P
should be turned as far towards the
end of the resistance element con-
nected to G.B. — as is possible without
distortion when loud signals are being
received.

In return for the cost of the few

components required for the control,

a quite considerable H.T. economy is
effected. This is particularly the case
when only low volume is required.

Incidental Advantage

It would appear that the addition
of this control device might reduce
high-note response to some extent.

Aurally no high-note loss can be
noticed n practice, but there is no
doubt that a certain reduction is
effected.

This 15 of Iittle importance, and in
some ways might be considered an
advantage, as normally a tone-correc-
tion device is almost invariably pro-
vided in a Class B set.

Recent developments in  wireless
technique have given us A.T.B. (auto-
matic tone balance) and A.V.C. (auto-
matic volume control). We now have
an additional term, A.Q.C., or auto-
matic quiescence control.

;EJ I#%ﬁ:‘é%ﬁ%*%%*****ﬁ"***;ﬁ%
3: THE TIME ON ﬁ
* YOUR SET *
¥ A simple litile fitting which will ﬁ
w%;_ add to the appearance and con- i
3: venience of your setf. *Q
FoeEeReeReRReek

B i1 the long-distance listener, and
those who mostly confine their
listening to the local pro-
grammes, will ﬁnd it useful to have a
clock on their sets. If the receiver 1s
an A.C. mains one, there are a number
of mains clocks available.
But for an ordinary battery set a
watch, fitted in the following manner,
is both attractive and convenient.

It can easily be removed for winding
and adjustment.

Fixed With Clips

On a clear part of the panel, cut a
round hole the size of the watch
glass. The appearance is enhanced
if the front side of this hole has the
edges bevelled.

Two brass clips, one to support the
watch and the other to hold it in place,
are arranged as in the sketch. Note
that the lower brass clip must be
smaller than the diameter of the
wateh, so as to prevent the latter
from dropping right through. The
upper clip must be a little wider than
the watch case or it will belimpossible
to remove the watch for winding.

18

Showing how simply a walch may be

added to the panel of an ordinary battery

receiver. It can casily be removed for
winding and adjustment.
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WHY, I wonder, do the European
wavelength allotters not clear
up the messy stations which
are supposed to be insignificant in
range and are therefore placed within
less than 9 kilocycles of decent stations?
Why—the most glaring case—should
Eiffel Tower and Warsaw be allowed
within 5 kilocycles of each other?
Is it a case of stealthy increase of
power, or did some fool imagine that
Warsaw’'s waves could be kept within
the frontiers of Poland ?

Some Examples
Lahti and Kaunas are also treated
as if they mnever reached Western

Europe. Ljubljana, often a very good
station, has Freiberg-im-Breisgauw’s

signals only b kilocyclés off. Berlin,
Rabat and Athlone are all too close.
Hamburg and Radio L.L. are * local
stations, but ones which we hear,
yet they are only 4 kilocycles apart.
Algiers and Stuttgart constitute a
flagrant example because both stations
are capable of coming over excellently
m many parts of the country. Then
there 1s Turin and Rennes, Lille and
Moravskd-Ostrava, Trieste and Juan-
les-Pins, Nurnberg and Radio Beziers,
Cork and Fécamp.

Even if, in these cases, one or other
station drowns out the other, the
winner iz left with a distorted pro-
gramme and a constant whistle. The
ranquished station is never too weak
to whistle. One can improve selec-
tivity to mitigate the trouble or even
remove it, but if stations are closer
than ¢ kilocycles one cannot get
proper quality, obviously.

Most of the sets in the country
cannot effectively get programme value
out of many stations 9 kilocycles

apart. How desirable, then, 1s it that
the lesser stations should be put in
the dustbin.

Now is the time to squash them or
separate them before they get am-
bitious and reach out greedy hands for
more kilowatts.

LI TR T

This month Mr. John Scott-
Taggart discourses as usual
on a bewilderingly wide
range of topics. A strong
criticism of wavelength
‘¢ planners ’’—In defence of
the grid-leak retailer—
Raising the hopes of the
exiled Briton—are com-
ponent parts of a miscellany
which includes many other
informative and provocative
items,

I
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I have no great faith in the new
broadeasting * plan” to come into
force mnext year. Much fewer and
much bigger stations are needed and
separated farther apart.  Another
point which makes this desirable is

- that although broadcast transmitters

may be mnine kilocyeles apart, their
range of transmitted frequencies may
reach twelve thousand cycles in some
cases !

At present set designers have the
job of producing ““ quality” cum
selectivity, but there is a theoretical
limit imposed by the separation of the

19

stations. I cannot help feeling that
no national broadcasting eoncern is
really anxious for its clients and
licensees to listen to foreign pro-
grammes. As long as their own local
programmes are loudly received with
little or no interference, they have no
vital interests at these conventions

when “ plans 7 are hatched between
junketings.
* * *®

I have the privilege of publishing
the photo of the youngest. reader of
my articles. Dorothy Thompson of
Wooton, who is eighteen months old.
She posed herself, so the proud father
says. The photo looks well which-
ever way up it is put, so it does not
matter how the printer arranges it.

S *

1

A reader, H. J., of Carshalton-on-
the-Hill, Surrey, has written to me
stating that I have in the past under-
estimated the saving effected - by
making one’s coils at home. There is
no doubt a strong. general feeling
against the coil makers and against
designers who, by changing designs,
help them to earn what H. J. regards
as a dishonest penny.

“Exorbitant Profits”

“The whole history . of wireless,
unfortunately, is a tale of exorbitant
profits for both manufacturer and
dealer,” says H. J. I have not had
first-hand experience of the whole
history of wireless, but in my twenty
years of it there have been more
bankrupteies and eompany liquidations
than in any industry I know of.
Even in the boomiest period of radio,
this applied.



THe WireLEss CONSTRUCTOR

November, 1933

From My Armchair—continued

Who is right—H. J. or the Official
Receiver 1 take no sides, but 1
doubt if wireless is much different from
any other business as regards the
middleman’s profits. Where I happen
to be writing this, they are selling
mackerel to-day at eightpence per
hundred. To-morrow, in London, the
fishmongers will be selling them at
1d. or 2d. each ! And if you buy your
best girl a wrist-watch, the jeweller
will probably pocket half the price
himself. But if you bought her a
grid-leak (far more appropriate in

S.T.s YOUNGEST READER

Aged 18 months, this young lady posed

this photo herself. She litile knows that
some day she may become a wireless
widow and curse the name of S.T,

these hard times!), the wireless re-
tailer would emphatically not put the
same discount in his till.

My correspondent H. J. adds a
P.S. to his complaining letter: I
doubt if you will be allowed to take
up the matter in TE WirkLESS
CoxsTRUCTOR ; it might offend their
advertisers.” Dear, dear!

More H.T. Desirable

I haveihad a very interesting and

closely reasoned letter from C. M.
of Fleet. He says, anter alia, 1
believe you people have done an

immense amount of harin to the home
construction. movement by not in-
sisting on a higher value of H.T. than
is generally used.

Many of my friends have built sets
and think it quite in order to run them
off 100-volt dry batteries because none

of vou has told them how damned
silly this is. Increase the H.T., add a
few more ~clts G.B., and what an
improvement they would notice ! ”

“Taken Years to Reach”
I reproduce this in full because I

think there is something in it. As a
matter of fact, the present H.T.

voltage advised as a minimum—I120
volts—has taken vears to reach. A
mere 75 volts was quite customary
at one time and the present great
popularity of H.T. batteries of less
than 100 volts is some evidence of a
continued preference for keeping the
last valve starved.

Unfortunately H.T. batteries cost
a good deal of money (although much
cheaper than thev were), and most of
the mains units on the market give
unsatisfactorily low H.T. voltages.

The amount of volume desired
governs the amount of H.T. used.
Personally, I should always prefer on
any battery set to put 150 volts on
the anode of the output valve, but I
never use more than 120 volts in
design work or demonstrations. For
normal room requirements this satisfies
most people.

This s to acknowledge letters from
T. (. 8 M., of Assuan Dam, Upper
Fevpt: B. H. R., of Bulfontein,
South Africa. and E. W, W, of Jos,
Northern Nigeria, and others who
complain bitterly that the British
radio journals do not cater enough
for the far-flung components of what
used to be called the British Empire.

Static Interference
This is true.  These people, to whom

wireless means more than casual
entertainment, want stronger links

forging with the Mother Country.
The new Empire station will do some-
thing—although, in my opinion, not
as much as is expected.

Unfortunitely, atmospherics and
fading are the twin curses of radio in
the climes that are clamouring for
better radio.

An efficient short-wave receiver
which can exorcise these grizzly bug-
Lears (or whatever one does to bug-
bears to get rid of them) has not yet
been designed, and any advice to build
their own broadcasting stations would
hardly be appreciated.

High-power local stations are a cure
for atmospherics in Great Britain (if -
one lives near to the B.B.C.), but how

fierce the competition with Nature
when it’s raw, would be in tropical
countries, requires first-hand experi-
ence.

If readers outside Great Britain wiil
tell me their needs, their failures, or
their successes, and their experiences
generally, I will tackle the question of
a special Imperial receiver.

Although I only announce a fraction
of my experimental activities, I have
numerous research ironsg in the fire
ready to be taken out and hammered
into shape as the public demands or
the ether requires.

On Earthing Aerials

I have had several hearty congratu-
lations from fellow sinners on not
earthing my aerial when I go to bed.
It is not anything to be complimented
on, really.

Previous experience has taught me
that pride often comes before a shock.
My advice is : Buy a large switch and
fit it outside the house on an insulated
pole, arranging matters so that aerial
and earth of your receiver are com-

pletely disconnected. Fiddling little
switches nside the room are no good.

The lightning will simply langh at
you—and spring at you.

What you nced 13 something that
will make you put on your shoes,
leave the warmth of vour fire, put on
an overcoat, open your umbrella (no,

THE NEW VALVE

S.T. kindly supplies this illustration of

the valve holder for the triflex-quadrode-

bio-octavo-duodecitrode., He recommends

that the holder be of the anti-microphonic
type.

better leave that behind—lightning
would prefer one umbrella to fifty
lightning arresters), and go out into
the garden or backyard in the pouring
rain or icy wind.
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From My Armchair—continued

This must be done whenever the set is
not in use. No good doing it just when
you put the cat out (of course, if you
can train the cat to do it, so much the
better !).

. If you are listening and atmospherics

get too strong, you must certainly go
out and short the aerial. You will
prebably be struck by lightning while
you do it, but you will have died for
a principle.

My Own Preference

I personally prefer the warm comfort
of a fireside armehair to the cold com-
fort of a really properly arranged
earthing switch. But, then, I have a
philosophy of life based on statistics
and the law of averages. If the
chances are forty million to one against
disaster, 1t 1s worth taking a risk.

The chances of my aerial being
struck by lightning are no greater than
of my catching beri-bert or psittacosis.

On top of all that is a fact I have
unfairly kept concealed. I have had
one dose of lightning.  Another is not
due for forty million years. In the
interim I shall sit tight.

However, I see that Ripley (““ Believe
it or Not”) has disproved the old
wives' tale that lightning never strikes
twice in the same place. A man in
Kansas was killed by lightning : the

offin on the way to the funeral was
.stmd by lmlmung and his tombstone
was shattered seven times by light-
ning.

On second thoughts, I think I'll go
and earth my earial.

Practical Hints Please

Reverting to a possible Imperial
receiver, 1 should like colonial readers
to supply any practical hints about
components in view of climatic, zoo-
logical and peculiarly native require-
ments.

Don’t write afterwards and say:
“ Anyone in these parts could have
told you that an ebonite panel would
not last a week ; the yula-yula worm
will m‘r a whole panel in one night.”
Or " Why recommend a dry H T.
battery w hen you must know that the
native servants tear them to pieces at
sight, eating the bitumen and using the
carbon rods as pencils.”

I am sure the stingah beetle of
Southern Rhodesia attacks the ball-
bearings of variable condensers, and
that cobras have a partiality for S.G.
chokes. The rubber planters of Malaya

may put me off aluminium screens

because they will corrode in the rainy
season, and will warn me off accumu-
lators because they cannot stop their
ayahs from taking sips of the acid at
tiffin.

A Reader’s Regrets
Just a note of thanks to F. Talbot, of
Fulham. He writes ruefully: I
cannot offer yvou a bed and an invita-
tion to stop for the week-end or even

v

-'IHIIHIHII] R S T R

IS IT A PROMISE?

“ If readers ouiside Great
Britain will tell me their
needs, their failures, or
their successes, and their
experiences generally, 1
will tackle the question of a
special Imperial receiver.”’
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a cigar, because I happen to be a
schoolboy of 15.”

Never mind, my boy. Youth is one
of the ills that is cured automatically
by the passage of time.

Tam always glad to hear from youth-
ful constructors, especially from such

competent ones as voung Talbot.
Incidentally, hie is one of those who
congratulates me on not using an

aerial-earthing switch.

tongue.  If you do not get a shock you

may take it that your H.T. 1s dud.

It has occurred to me that readers
of these notes may care to have a few
hints from my own authoritative—if
leaky—pen. 8o here we go :—

1. Many readers do not possess
hydrometers for testing the specific
gravity of the sulphuric acid in their
accumulators. This need not prevent
you from testing the battery. A
spoonful of the electrolyte will soon
reveal if things are as they should be.
Unless you experience a bitter taste
in the mouth, you can assume that
the battery is run down. This test
should not be carried out too often or
you yourself may feel run-down.

Mains Testing

2. If you possess a D.C. voltmeter,
but not an A.C. type, you may find it
difficult to test out for a dis. in a
mains unit or A.C. receiver. The
‘enterprising experimenter need not be
deterred by this. A good plan is to
take. the mains unit or receiver into
the bath-room and connect it to carth
and to the mains. Then fill the bath
with water, undress, and lie {full
length in the water. Reach out a wet
hand and touch all the terminals (or
as many as you can) within reach. If
nothing happens you will have the

WILL IT COME TO THIS?
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S.7T. gets salirical about modern valves,

components and circuits.

Heve is his idea

of the future circuit, if the present tendency continues.

As he is only 15, he has plenty of
time to get struck by lightning.

The wireless expert to a daily news-
paper advises his flock of dupes as
follows :

If you are in doubt as to the voltage
of your high-tension battery .and do
not possess a volimeter, a good rough-
and-ready test is lo connect lwo wires
across the maximum vollage of the

battery and loy the bared ends on the

21

satisfaction of knowing the set s dis.
If the set is 0.K. you will not even

know about it.
3. Lightning arresters are some-

times found to be out of order, and in
the absence of suitable testing appa-
ratus it 1s difficult to know whether
the fault is actually in the arrester or

not. The following hint may prove
useful : Soak the earth -outside your

window with a solution of salt on a
(Please turn to page 52)

@]
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CONSTRUCTING METAL CHASSIS

Many constructors are inclined to the opinion that the metal chassis

receiver is exclusively the commercial manufacturers’ province.

such is not the case is amply demonstrated by this eminently practical
article which deseribes how really simple a matter it is,

By J. R. WHEATLEY

That =

TIIE construction of a metal chassis
may at first sight seem to the
home constructor a formidable
task. This, in nine out of ten cases,
is due to the constructor having seen
the chassis only in its final form and
never in the initial constructional
stages.

There are various metals %mtable
for chassis construction from an
electrical point of view—brass, alu-
minium, copper, iron, and steel are
all suitable, but from a mechanical
point of view certain metals have to
be ruled out, for they are either
difficult to handle with simple tools
or when worked into a chassis are
lacking in rigidity. Then, again, there
is the question of cost.

Different Gauges
Metal is sold in various gauges, and
it does not follow that 18-gauge in
one metal has an equivalent thickness
to a similar gauge in another metal ;
this point should be borne in mind
when ordering metal.

A HOME-MADE VICE

Brock SuprPoRT

/
™ Coacw Boe7s ‘§
After fitting the first of the two harduood
blocks with coach bolils, it is securely
scerewed to a convenient support.

Sheet steel is really an excellent
material for most chassis, but unfor-
tunately it is outside the scope of the
home constructor to work in this
material unless he has fairly elaborate
bending plant and tools for cutting
large diameter holes. This also
applies to sheet brass and, to a certain
extent, copper.

It is fairly safe to say that the
casiest and probably the most satis-
factory metal for the home edn-
structor to use is aluminium, for even
with the fairly heavy gauges that are
needed for large chassis, a really

professional job can be turned out
with a little care.

Before purchasing the material for
a chassis 1t is advisable to carry out
certain experiments with small pieces
of aluminium of a similar gauge to
that which it is intended to use.

READY FOR BENDING

\\ X
METAL IO BE
~. BEenT

By slipping the second block over the

coach bolts a sahsf(wlor y vice is formed

wherein the metal is clamped by tighten-
ing the nuts.

The real secret in making a chassis
to an exact measurement is to allow
sufficient material for the bends, and,
secondly, to construct a simple form
of bending tackle in the nature of a
special vice.

This special bending tackle conmts
of two pieces of hard wood, i.e. oak,
beech, or mahogany, 16 in. by 4 in. by
1 in. thick—the above measurements
are on the assumption that the
greatest width of metal to be bent
will be 12 in. to 13 in.

Held by Bolts

The two blocks of wood are drilled
as shown in the diagrams, and two
3 in. by £ in. coach bolts driven
through from one side so that the
square section of the bolt under the
head becomes embedded in the wood.
Now screw the block with the bolts
in place to the end of a solid support,
such as the edge of the kitchen table,
the top of a bench, or even to a large
plank which can be wedged between
a door frame, so as to make a solid
member on which to work.

If the second block is now slipped
over the first block and washers and

nuts placed in position, a piece of
, P

metal can be held quite firmly
between the two blocks by tightening
the nuts.
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An accurate length strip of alu-
miniam, 4 in. or so long, should be
taken, and after marking the strip
at one end, clamp between the two
blocks, bend over with the hands, and
then hammer with a mallet or a block
of wood so as to form a right angle.
Do not, however, hammer excessively,
for this will only stretch the metal.

How Much to Allow

Now remove the .angle piece and
measure carefully ; by this simple test
it will be possible to decide just how
much must be left to allow for the
bend when measuring up and marking
the metal for the chassis.

Where a chassis is to have more
than two sides it is advisable to make
the third and fourth sides in the form
of plates with a bend-over piece of
$ in. or so for bolting on to the main
chassis.

Having carried out this preliminary
work, the metal for the chassis should
be obtained cut dead to the required
size and the chassis bent to the
specified dimensions.

Another problem in the construction
of chassis is the “ drilling” of large
holes; small holes are quite ecasily
made by ordinary means, but larger
holes for the valve holders, condenser
escutcheons, ete., are more difficult.

Cutting Holes

The correct tools for these opera-
tlons are rather expensive and en-
tlroly unnecessary providing that care
is taken. Wood chisels of various
sizes may be obtained from sixpence
each, and these are used with a block
of hard wood placed on the reverse
side of the chassis.

For circular holes a small chisel
should be employed, and then the
final finishing oft carried out by means
of a coarse file. A sharp penknife will
soon remove any burrs that are left.

CHEAP AND SATISFACTORY

Woooen Brock
uwoER CHASSIS

Although expensive special tools are often

advocated for the job, there is nothing

better than a sixpenny wood-chisel for
cutting apertures in aluminium.



h/‘l’[ow battery receivers can easily
be converted to Class B ampli-
fication if the owners will only
take the trouble, but sometimes the
idea of altering the components, and
possibly the layout, of a set to try a
new system does not appeal, and so
Class B remains untried.

Those who are dublous about con-
verting their sets to accommodate
Class B amplification can hardly be
blamed, for it is a completely new
development, and as such must of
necessity be gradual in its adoption.

Instantaneous Conversion

Trs use is growing steadily as it is
rezlised more and more generally how
advantageous it is in the provision of
cconomical power, and it is with the
idea of assisting set-owners to try
Class B rapidly and easily that we
have designed a Qpecml plug-in
adaptor that enables practically any
batterv receiver to be converted to
Class B instantaneously.

Most of our rcaders are familiar
with the various types of short-wave
adaptors that ecnable the high fre-
quencies to be received on an ordinary
broadeast set with no internal altera-
tions. The Class B adaptor is designed
on the same principle—it is plugged
mto one of the valve holders in the set
and the conversion is complete.

No Extra Batteries

It does not matter if the rectiver has
one or two stages of L.F., the adaptor
can be attached quite easily, by plug-
ging the four-pin adaptor plug into
the first L.F. valve holder, placing a
suitable valve in the adaptor, and
attaching the loudspeaker to the
adaptor output terminals.

The whole of the battery power
needed by the adaptor is supplwd
through the four-pin plug which is
inserted in the power valve holder of
the set.

This plug is so arranged that L.T.
leads can be taken from the I.T. pins
to the Class B adaptor, while the anode
pin is separated from its sccket, so

v
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In the past battery set users have
had theiy porcer outpud limited to a
mere 500 milliwatts or so. With
the addition of this simple unit,
however, working on the Class B
principle. readers can now obiain
the power oulput of a mains owifit,
Running costs ave not increased by
adding the cinplifier to your set.

SARRTIE NI IR S

B HHEHI

that between the anode of the power
valve and the anode feed to it in the
set (the anode socket of the fixed valve
holder mto which the adaptor plug
fits) can be inserted the Class B driver
transformer primary.

How this 1s arranged 1s clearly shown
in the theoretical diagram, which
depicts a semi-pictorial sketch of the
adaptor plug with its terminals and
pins.

Care must be taken, of course, that
the adaptor is correctly wired up, for
1t s essential that the positive and
negative low-tension leads are con-

IT PUTS PUNCH

Tue WireLess CONSTRUCTOR
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nected to the correct pins of the
adaptor.  To ensure this the IL.T.
wiring of the set must be traced and
the negative side of the adaptor must
umespond with the negative side of
the valve holder into which it plugs.
As illustrated, the adaptor in our
model of the Class B unit 1s wired to
suit a certain set on which tests were
carried out, and the relation of I.T. —
to the anode pin of our adaptor plug
may not be correct for all other cases,
This point must be settled before the
adaptor is put into operation, for it is
essential that the correct L.T. connee-
tions be made to the Class B unit.

Importance of Matching
The actual construction of the unit
is merely the screwing of three com-
ponents on a piece of plywood, and
the wiring of a few terminal points
together. “The required parts are listed
and the makes specified should be

INTO YOUR PROGRAMMES

Capeble of an audio oufput of betiveen one and tweo walls, this adaptor can be added

to your existing receiver

without any alteraiions whatcver.

It just plugs into the

output stage valve holder—that's all,
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How to Make a Class ,B Amplifier—continued

adhered to, with the type of Class B
valve specified below.

Should other makes of valve or
transformers be desired, care must be
taken that the correct matching be
obtained.

One cannot indiscriminately ring
the changes between the Class B
valve, the driver transformer and the
output choke. All three, and the driver
valve, too, must work together as a
team, or failure to obtain full satis-
faction will result.

valves are used it may be best, unless
the set is well decoupled, to cut out
the last stage.

There may be one or two alterations
to the set in this latter event, as
there will be where an output filter
is used.

Taking the latter case first, it will
be necessary to short-circuit the choke
with a piece of wire so that the H.T.
goes direct on to the anode terminal
of the valve holder. Then when the
adaptor is fitted, H.T. will feed to the
driver valve

THE FEW PARTS REQUIRED

through the driv-
er transformer,

and also to the
Class B valve ¥ia

Alternative makes of
suitable specification
recommended by Designer

the output choke.

H.T. Feed

If no output
filter is used the

R.I, Telsen, Varley, Ben-
jamin, ‘Wearite

British Radiogram, R.IL.,
Telgen, Wearite, Varley,
Benjamin .

Benjamin, Graham Farish,
Telsen, Wearite

Make used
Component by Designer
1 Class B driver trans- | British Radio-
former gram No. 60
1 Class B output choke | Wearite
1 seven-pin valve holder W.B.
1 special split anode adaptor| Bulgin type A.50
1 baseboard 7 in. X 4 in. | Peto-Scott
1 yard insulated sleeving Goltone
1 yard 18-gauge tinned | Golione
copuer wire
Flex, screws, ete. Peto-Scott

loudspeaker ter-
minals of the set
will have to be
shorted, for the

VALVE:
Class B valve: Cossor 240 B.

speaker i3 being

taken to the out-

The driver valve is of the small-
power type, and it is extremely likely
that the output valve of the receiver
with which the unit is to be used will
be suitable. If not, a new valve will be
required.

Avoiding Instability

It is placed in the four-pin adaptor
plug, which in turn plugs into the last
L.F. stage of the set. Where two L.F.

put side of the
Class B unit, and its removal will
break the H.T. feed to the valve in
the set.

In the case of a two L.F. stage set
where instability follows the addition of
the adaptor, disconnect the anode
terminal of the first I..F. valve, making
sure that such disconnection does not
effect previous circuits at all, and take
a lead direct from it to the H.T.
maximum terminal on the set.

SBLT ANODE
Abaproe
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HOW IT LOOKS IN THEORY

TRANSEORMER

AMucrr-KAaro
Ouvrpur CHoxe
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driver for the Class B valve.

From this diagram you will sce that the power stage in gour set now becomes the
Theve arve no additional HT . tappings to worry about

cither, the supply for the Class B valve being obtained from the drviver stage.
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FOR WIRING UP

LIt

Ouvrpur Croxe

The wiring is particularly casy to earry
out. An hour or so should see the whole
unit completed.

Withdraw the output valve, and
place the adaptor plug in the 1st
L.F. valve holder, placing the driver
valve in the top end of the plug.
As before, the loudspeaker is removed
from the set and connected to the
output choke on the Class B unif,
There is 1o need, however, to alter
the wiring of the output stage of the
set, since this 1s cut right out.

Bias Requirements

The bias adjustment of the stage
into which the adaptor plugs must be
reconsidered, and some 45 volts
applied. No bias is required for the
Class B valve unless it is decided to
use the Marconi or Osram B.21, when
special arrangements for bias would
have to be made in the design of the
unit.

The speaker should be attached to
the various terminals of the output
choke, the ratios being varied until
the best results are obtained.
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AS WE
FIND
THEM
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Telsen Resistors

Tma wire-end component has several
constructional advantages. For
example, it is convenient. You
simply join its ends to its respective
terminals in the same way as you
would connect up the self-same ter-

-minals with a piece of wire.
Moreover, such a component re-
quires but little space, and can be

EASY TO WIRE UP

T'elsen wive-end resistances are available
in a wide varicty of values and power
ratings.

accommodated without difficulty in

sets where space-saving is a vital
consideration.

We are, therefore, not surprised to
learn that such an enterprising firm
as Telsen are marketing a compre-
hensive range of tubular condensers
and resistors of the wire-end type.

The resistors are available in a wide
variety of ratings extending from 250
to 500,000 ohms in the 1- to l-watt
types, and 250 to 100,000 ohms in
the 2-watt types.

Resistances with power ratings up
to 6 watts can be supplied on request.

We have conducted exhaustive tests
on these Telsen resistors, and have
found them to carry out their duties

APPARATUS

NEW
TESTED

AU AR TR s

Interesting reviews of newly in-

troduced apparatus submitted by

radio manufacturers and traders

for ecxamination and test in *“ The

Wireless Constructor 77 labora-
tories.

SO

in a highly satisfactory manner. In
use they are singularly free from
noise, and preserve an unvarying

value under all normal operating
conditions.
The wire-end condensers bear a

similarity to the resistors, their small

physical dimensions - making them
particularly convenient to use. The

capacities available range from -0001
mfd. to -1 mfd., the lower values being
priced at 1s. and the -1-mfd. type at
1s. 6d.

It 1s interesting to note that all of

these condensers are tested up to
1,500 volts.
As in the case of the resistors,

our tests have proved them to be
thoroughly reliable, and to conform
accurately to the manufacturer’s speci-
fication. The makers are The Telsen
Electric Co., Aston, Birmingham.

R.I. Chokes

As makers of high-grade L.F.
transformérs and chokes, the firm
of R.I, Ltd., have long been in the
front rank.

In our last issue we dealt with the
“ Audirad 7 choke, that ingenious
combination of H.F. and L.F. choking
systems In one compact unit. Since
then we have had the opportunity of
testing the D.Y.50 type choke made
by this firm.

This component has an inductance
of 45 henries at zero D.C. and 40
henries at 30 milliamps. Its D.C.
vesistance i3 1,100 ohms, and the
maximum current 50 milliamperes.

The D.Y.50 can be employed for
smoothing or output filter purposes,
and 1s provided with a centre-tapping
on the winding. It is a first-class choke,
and sells at the very moderate figure
of 14s. 6d.
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The makers are Radio Instruments,
Ltd., Purley Way, Croydon, Surrey.

Goltone Components

Messrs. Ward & Goldstone have
sent us two of their latest products
for test.

The first of these is a low-loss
‘ stand-off 7 insulator retailing at 9d.
This 1s a particularly neat device which
can be used for anchoring the aerial
lead-in (or, m fact, any conducting
wire) in those cases where there 1s
any likelihood of accidental contact
with an earthed object.

Only two screws are required for
fixing, and the surface corrugations
prevent any possibility of leakage,
even under the most adverse weather
conditions.

The second component is a high-
quality mains H.F. choke. Designed
for ingertion in the mains leads to the
set, the Goltone P.H.F. heavy-duty
choke will carry a current of "35 amp.,
and its exceptionally low D.C. re-
sistance of 17'5 ohms enables it to be

FOR SMOOTHING

This R.1. choke has an inducltance of 10
henries at 30 milliamps. and will handle
currents up to 50 milliamperes.
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"As We Find Them—continued

placed in H.T. leads with a minimum
of voltage loss. The inductance is,
approximately 8,500 mics., and it is a
component that will be found specially
valuable in connection with inter-
ference suppression due to stray H.F.
impulses in the mains wiring.

HF. or LF.

The Graham
Farish Mans-
bridge type fixed
condensers anre
constructed non-
inductively and
are suitable for
H.F. as well a3
L.F. circuits,

The price of the Goltone choke is
7s. 6d., and 1t is suitable for either
baseboard or chassis mounting.

The makers are Ward & Goldstone,
Ltd., Frederick Road, Manchester.

Graham Farish Components

Messrs. Graham Farish have made a
number of notable additions to their
already extensive component range
for the 1933-34 season.

We have had the opportunity of
submitting various sample components
to laboratory tests, and we are able
to say that the Graham Farish
standard of efficiency. is of a very high
order indeed.

We would mention specially the
new ““Zelos” -ganged condensers.
These are available in two, three, and
four-ganged types, each section being
provided with an independent low-
minimum trimmer of somewhat higher
maximum capacity than is usual with
this type of condenser.

The condenser sections are screened
from cach other and from external
circuits to ensure perfect freedom from
stray coupling effects—an essential
factor in the modern high magnifi-
cation receiver.

Moreover, the mechanical construc-
tion is extremely robust, hence the
likelihood of capacity changes occur-
ring after long periods of wuse is
exceedingly remote.

Transformers for Class B

Another component in the Graham
Farish range is a driver transformer
for Class B circuits. Available in three
ratios, viz. - 1-1, 1'2-1, and 1-5-1,
this instrument has a silicon iron core
of substantial size, a feature which
cnables the primary inductance to be
adequately maintained under the most

arduous conditions met within practice.
A low D.C. resistance is very neces-
sary in the case of a Class B driver
transformer, and the voltage drop
across the secondary winding must be
kept down to an absolute minimum.

In the Graham Farish Class B
transformer the windings are of heavy
gauge wire so that the voltage drop
during normal operation is negli-
gible.

There is also a “ straight ” trans-
former called the “ Pip,” which sells
at the remarkably low figure of
6s. 6d. The “ Pip " is a real value-for-
money component, and gives sur-
prisingly good results. It is available
in ratios of 1-3 and 1-5 and, like the
Class B transformer, has a silicon-iron
core.

Both of these instruments are at-
tractively housed in a casing of red
moulded bakelite, and the terminal
connections are clearly marked.

COMPLETELY SCREENED -

o

This four-gang Zelos variable condense;.
has screening bet the individual

sections and independent trimmers.

A Well-Designed Valve Holder

" The introduction of the Class B
valve has ereated a demand for seven-
pin valve holders. The Graham Farish
version is obviously the result of much
hard thinking combined with. prac-
tical experience.

The moulding is rectangular in
shape and is provided with screw
terminals as well as soldering tags.
A special feature is the fact that
several wires can be easily connected
to one terminal. This is a definite
advantage from the home-constructor’s
standpoint, especially since the ter-
minals are designed to handle wires
up to 4 inch in diameter. The actual
valve-pin contacts are of phosphor-
bronze, and there should be no trouble
due to poor connection with this
valve holder.
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Non-Inductive Condensers

Large fixed condensers of the Mans-
bridge type are now available from the
Graham Farish factory. The standard

ralues range from -1 mfd. to 2 mfd.
The insulation is extremely high, being
5,000 megohms per microfarad, and
this, in conjunction with a power
factor as low as ‘3, ensures a high
standard of efficiency.

The non-inductive construction
renders these condensers suitable for
high-frequency as well “as low-fre-
quency circuits. A condenser of the
inductive type is, of course, quite
ineffective for by-passing high-fre-
quency currents, and it is essential
that all decoupling capacities used for
H.F. work should possess a negligible
inductance. The components we
have dealt with are only a very small
proportion of the comprehensive range
offered by this firm.

Screened H.F. Chokes

There are, for example, two excel-
lent screened H.F. chokes. One of
these incorporates a binocular winding
and is particularly suited to parallel-
feed H.F. circuits where high induct-
ance and low distributed capacity are
of vital importance.

This choke will function satisfac-
torily over a waveband extending
from 12-2,000 metres and has an
inductance of 220,000 microhenries.

The single screened choke is designed
to operate over the normal broadcast
wavebands and works very well indeed
as a reaction choke. Both of these
chokes functioned admirably in our
test circuit. Each of them is provided
with an earthing clip to the screen.

A QUALITY JOB

The fwo-gang Zelgs condenser is of
similar construction to the four-gang.
The trimmers in both cases are of
low - minimum and high - maxzimum
capacity,
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For Escutcheon Mounting
}I.\‘ the old days the mounting of a
variable condenser and its dial
was the mmplebt of operations.
You drilled a §-in. hole through the
panel, passed the spindle bush ’chrough
this and clamped tight with the
fixing nut. You then fitted the dial
on to the end of the spindle.
Nowadays most variable condensers
have built-in slow-motion mechanism

A HANDY TOOL

Fiél.

This little saw is ideal for cutting holes
for thelescuicheons of tuning condensers.
1t is a very useful tool to possess.
and their dials are placed, not in front
of the panel, but behind it. Drilling
the hole for the spindle and its bush
1s as easy as ever 1t was ; but cutting
out the window for the escutcheon is
a business that some constructors

find rather difficult.

A handy tool for doing this work i3
illustrated in Fig. 1. This is known
as a pad-saw and it consists of a
detachable tapered blade clamped
into a skeleton metal handle. A
convenient sized saw is one with a
blade 10 or 11 in. long over all. This
means that about 6 in. of the tapered
part protrudes beyond the clamp.

How It Is Used

When you have an escutcheon to
fit, here 1s the best way of going to
work. As shown in Fig. 2, mark
out on the panel the hole that is to
be cut, using for the purpose the
template supplied by the condenser

A PRACTICAL
- MAN’S
CORNER

By R. W. HALLOWS, M.A.

ER T T TN TH B T
Z Do you find it troublesome cutting
Z the holes for the escutcheons of
= tuning condensers ?  Or perhaps
you have a panel that has warped
badly, or some other little difficulty
for which you cannot find a solu-
tion. These and other workshop
problems are the subject of this
month’s article written specially
for the radio handy-man.

Haimmmnmm

manufacturer.
make a hole at each corner.

Then with the pad-saw cut along
the guide lines that you have drawn.
The work can then be trimmed up
cleanly with a file.

R T BT

With a 3-in. drill

Pad-saw blades are made for
cutting wood, but if you want to use
the tool for working ebonite or metal
you can easily contrive a suitable
blade by grinding one end of the back
of a hacksaw blade so as to form a
tapered point. Should you not possess

READY FOR THE SAW

Before using the saw a hole should be
drilled in each corner of the area marked
out for the escutcheon.

an emery wheel of your own, you can
get the Job done for you at any cycle
or motor repair shop for a few pence.

A Plywood Panel Trouble

The thin plywood panels of which
so much use 13 made nowadays has
many advantages and only one
serious drawback, which is that they
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will warp. I am not saying that they
always do so, but I have come across
a good many that did, and nothing is
more annoying than to have the
appearance “of a set Tuined ‘in a week
or two by its panel developing a
permanent wave.

The liability to warp is largely due
to the fact that in many modern sets
the panel is supported only by its
attachment to the front edge of the
baseboard and to the battens under-

neath the latter if the sub-base
method of construction is used.
Sometimes small light supporting

brackets are used, but the panel is not
sufficiently stiffened and it is free to
warp more or less as it lists under the
influence of sunlight or of damp.

REALLY RIGID

ﬂE((aNo ANGLE STRIP.

WOODEN END
PIECES

A Meccano strip fitted along the top of
the panel will prevent any tendency to
warping.

Stiffening It Up

Tig. 3 shows a method of stiffening
a plywood panel which I have found
most effective. Instead of brackets
use wooden end pieces—A, A in Fig. 3.
These are cut out in the shape of
right-angled triangles and subse-
quently the apex of each is removed
so as to make a ““ flat ” half-an-inch
in width upon which rests the
horizontal part of a length of Meccano
angle strip.
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Useful Hints for the Handyman

The- strip is'fixed to the tops of the
end pieces by means of screws, and
bolts are used to attach it firmly to
the top edge of the panel. A
moment’s  consideration will show
that a panel treated in this way can
hardly fail to retain its shape since it
is firmly anchored along all four
edges. ». :

An Alternative Method

An alternative method of fitting
the top stiffencr of Meccano angle
strip is illustrated in Fig. 4. Here
the flats at the tops of the end pieces
come to within one-sixteenth of an
inch of the top of the panel, and the
first half-inch of the straight side of
cach end-piece is cut away so as to
allow the Meccano strip to lie be-
tween it and the inner surface of the
panel.

This method will be found useful
where components mounted on the
pancl come within a short distance of
its top. If that shown in Fig. 3 is
used, the useful height of the back of
the panel is reduced by half an inch,
whereas the Fig. 4 method leaves the
full height available.

WHERE SPACE IS LIMITED

- want.”

MECCANO ANGLE

FIGE

Where panel space is valuable, fthis
method of fixing the Meccano strip may
be preferred.

Which ever method is employed, use
plenty of screws for fixing the panel
to the baseboard, the vertical battens
and the vertical edge of the Meccano
strip.

Tidiness Pays
There are two arguments in favour
of having a tidy workshop. The first
is that if you are tidy you always
know where to find any tool that you
may want—you don’t have to look

for your countersink underneath a
layer of junk. .

This argument will probably not
make any very strong appeal to the
majority of men, who usually answer
it by saying, “ My bench may look

ARRANGED IN CLIPS

fi6 S

Individual clips for each tool certainly
look very neat, and they are quile in-
cxpensive to buy,

untidy, but I know exactly how to
put my hand on anything that I
And, generally speaking, this
is more or less true. = A second and

- much more cogent argument is that’

if 'you put your tools away neatly
after- use, and do not leave them
knocking about, they do not run the
risk of bemg damaged.

Most of us, I expect have learnt by
experience how easily a “ bite” can
be taken out of the blade of a good
chisel if other tools find their way on
top of it. A similar lack of method
results in the breakage of small files,
the bending of saw blades, and many
other casualties which require either

. time or money, or both, for their
" repair.

The best_methods of ensuring that
your tools are kept out of harm’s way
is to make a rack for them—and to
discipline yourself into using it. There
are many ways of making tool racks.
One of the most convenient is illus-

MADE FROM A STRAP

b/ g ybu have an old leather strap, a véry
convenient tool rack can be made as
shown here.

28

. construction is simplicity itself.

trated in Fig. 5. A number of spring
clips of various sizes are screwed to a
piece of 2-in. board, which is fixed by
screws to the wall of the workshop.
The spring clips are obtainable at
most big tool shops and their cost is
surpmblngly small. They are available
in a large variety of sizes suitable for
holding tools from the smallest file to
the largest soldering iron or screw-
driver. The construction of a rack on
the lines illustrated in Fig. 5 can be
undertaken in an odd spare hour, and
it will well repay the trouble and

, expense,

Clipless Tool Racks

If you cannot obtain the spring
clips, or do not see the force of spend-

‘ ing money upon them, clipless tool

racks can be contrived quite easily.

. You are sure, for instance, to have
about the house an old leather or
. webbing strap.

A SIMPLE SCHEME

With the aid of a pair of brackets and a
picee of wood, still another design can
be made.

Cut off the buckle and the point.
Fix one end of the strap with a wood-
screw either directly to the wall, or
to a piece of board about 4 in, in
width, as shown at Fig. 6. Then with
other wood-screws make small pockets
in the strap, cach just large enough to
take the tool for which it is intended.

With Board and Brackets

Those who do not care about the
strap-and-pocket method may prefer
the tool rack ‘made from a piece of
3-in. board about 3 in. in width, which
is fixed to the wall of the workshop
by means of small angle brackets.

This is illustrated in Fig. T and its
Cut
out a piece of board of the width men-
tioned and.of any required length. and
with the brace make in it holes of
diameters suitable for the tools which
the rack is going to contain.
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Wherever
wireless

terms are
understood

“Ohmite” z

/.
2

means A \\\7 .
/

&

“Better than
—>  wire wound.”’

Resistc ) AR\ ////\>\>>§ »

—

f Safe maximum current

% carrying capacity of

: : ‘¢ Ohmites.
R E | STAN CE S 100° F Temperature Rise
Chms. Miliamps. Ohms, Milliamps
1,000 40 20000 8

2000 35 30.000 675

The most popular and efficient type of fixed 5000 29 40000 6

4,000 _24 50 000 55
5.000 20-25 60,000 5

resistance forall general purposes. “Better  oow 12 fow dx
than wire wound.’’ All values, 100000 35

. , Saf .maximum current

50 Ohms to 5 megOth. ﬁaé;);;r}%essagzacv}tyl)u?;
Type.

HEAVY DUTY TYPE 2/3

10,000 24 80,000 843
¢ values
pro rata 100,000 7

Ensure a safe and efficient
Aerial and Earth., The new
AEROFICIENT KIT provides
all you need. Complete 6,6
Send a postcard for our new
Catalogue, which describes all
oooooo ducts.

of GRAHAM FARISH LTD., Masons Hill, BROMLEY, Kent. A

Export Office : /12, Fenchurch Street, E.C.3
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% A SLIDING MAINS %
¥ CONNECTOR %

3}; You cdn make this useful work- A
e . shop fitting for half-a-crown.

3
P S S S S S

%*

YOU may have all kinds of things
you would like to connect to
the mains but cannot, because
you have no plug near enough. With
the apparatus : == about to describe,
all these troubles will vanish.
Practically all the parts can be
obtained from your local Woolworth
stores. They consist of two lengths of
curtain rail (make VAB) section as
A in Tig. 2; any length can be
obtained, but 30 in. is the best size
for an average bench.

Fi63

“DIMENSIONAL DATA

This end-on secltion shows clearly how

the ** carrier ’’ runs on the curtain rails,

Construction is commenced by marking

on a strip of wood the dimensions of Fig.

1, while further leading measurements
are given below in Fig. 4.

6 right-angle ceiling fixing pieces.

2 curtain rail end stops.

1 pair curtain rollers (as Fig. 2 (B)),
for each holder required.

1 strip of hard wood, 31 in. X 1% in.
X $§ in. approx.

3 strips of hard wood, 31 in. X

2% in. X % in., and 2 strips 2} in. |

1 3
X 2‘8‘ m. X 3¢ 1L

1 strip of very thin wood, 31 in. X
in. X {5 in.
6 § in. No. 4 wood screws.
1 piece of 3-ply, about 6 in. square,
as many holders and plugs as required,
and a few pieces of brass, 1 in. wide.
The actual construction may be com-
menced by taking the §” strip of wood
and marking on it the positions of
the brackets, as Fig. 1. These must
be cut out so that the tops of the
brackets are flush with the surface.
The brackets may now be fixed, as
Figs. 1 and 3, and the rails slipped
through and fastened to set screws.
The end stops can now be fitted and
have the mains lead soldered to them.
The construction of the wooden
case can now be commenced by pin-
ning the three pieces of wood, 31 in.
X 2% in., together, as Fig. 3; one
end piece can also be fitted.

1

[

" Fitting It Together

The thin strip of wood, 31 in. X
1} in., can be pinned to the hard wood
strip so that it just clears the bottom
of the rails (see Fig. 3).

The whole is then fitted into the
box with the thin piece of wood on
top, and screwed so that both gaps
are equal, not forgetting to drill two

holes in the bottom of the box to-

take the mains lead (see Fig. 4).

The remaining piece of wood, 2% in.
X 2%in., can be hinged on to the other
end of the box and will form a very
convenient way of changing the order
of the plugs on the rails.

Figs. 3 and 4 clearly show the posi-
tion of all parts.

November, 1933

The actual fixing must be left to
the reader, but a strong hinge fitted
to the mains end of the box is the
best method. The apparatus can then
be screwed to a vertical batten at
about 3 ft. above the bench, when it
can be swung out over the bench to

‘ Cur orr HERE
: I Berore SoLpERING

| F62

The bottom loops of the rollers are cut
off as shown here.

give light to work on the floor, if
necessary.

There only remains now to arrange
the lampholders, etc., so that they
run steadily on the rails. Most impor-
tant of all, they must be rigid with
respect to their rollers.

The best way to do this is to cut a
circle of 3-ply wood to fit exactly the
base of the holder ; should it be a lamp
socket, two holes to take 4B.A. bolts
should be drilled 4 in. apart, equally
spaced . from the centre; two strips
of brass, 2 in. X % in. X % in. or
o in., should then be cut. One end of
each is drilled and countersunk to take

PEETATY T 2 ki %TZTA
[ e i e S B ]
o
Sror

Waet SockeT I

Frt

oL eres FROM KA/LS

L AMPHOLDE R (OR SOCKE T) HANGING ON
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\ 3¢ %/ 35 A Leaps roMams
/‘/ni%wooo 5%}’% 7/1;/(5/; THrROUGH
oeE
769,
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the 4B.A. bolts, the other turned up
and assembled as in Fig. 3. The
rollers, after having the bottom loop
cut off as Fig. 2, can then be soldered
to these strips, taking care to see that
the wheels are correctly spaced to run
nicely on the rails. Wires can then be
soldered to the nuts of the 4B.A.
screws and the holder fitted in the
usual way.

In conclusion, there are just two
things to mention: Don’t oil the
rollers to make them run easily, they
should do so if they are in line; oil
will spoil the contact.

It 1s also wise to scrape the top of
the runners, as lacquer is sometimes
used on these. :
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How to make

TEHLIEVIEWER

FOR

| B QY-

The kigh cost of comomercial {elevision appavatus has prevented many an infervested coustructor from investigating the fascinating

ficld of optical reception.

T is not generally known that
.g. television  pictures arc being

picked up and enjoyed on com-
paratively simple apparatus, and it is
with a view to exploding the theory
that this experimental field 1s con-
fined to the expert or the enthusiast
with money to burn, that this article
has been written.

The accompanying list of com-
ponents includes the major items
required ; the remaining parts, such as
screws, wire, brackets, and tin, ete.,
were salved from the junk-box plus a

“economies  of ¢ looking-in.”’

A 5-ohm variable resistance (a
relic from the * bright-emitter  days)
is connected in series with the motor
as a speed control, and as the disc
must be run in exact synchronism with
the transmitter and maintained at
750 r.p.m., a 400-ohm potentiometer
with a flash-lamp bulb in series was
connected in parallel with this, and
gives vernier control once the speed
15 obtained roughly with the 5-ohm
control.

With a little practice no trouble is
experienced in holding a picture

A
%

CONSTRUCTIONAL
DETAILS

The bird’s-eye view to the
left of the apparatus shows
clearly the disposition of
the driving motor, sean-
ning disc and optical gear.
At elose-up ’ of the latter
below shows how the neon
lamp is held and how «
* bullseye’’ lens is inter-
posed between the lamp
and disc.

<l
P4

little light-fingered pilfering from the
“eldest’s 7 Meccano kit.

To deal with the motor first, the
actual model used is a small enclosed
3-pole armature, 4-6 volt D.C. series
wound, of the type to be found in most
toy shops, for driving Meccano
models, ete., at a price ranging from
10s. to 15s. ’

Run On Raw A.C.

Although rated for use with a 6-
volt accumulator, these motors will
run quite well on raw A.C. obtained
from the town supply (240-260 volts,
40-50 cycle) via a small 4- or 6-volt
transformer of the type used for valve
cathode heating in mains-driven re-
ceivers or in A.C. converters for
accumulator charging.

In this article ouwr ingenious contributor, Mr. H. Pratt, aimms at providing a solution to {he

view with this, but if there is any
tendency to “ hunting,” a greater
degree of control can be obtained by
arranging a simple string {riction
brake as shown in Fig. 6.

As an alternative drive for the disc
it is possible to pick up small fan or
‘acuum-cleaner motors cheaply, and
one of these could be pressed into
service and run direct off the house
supply with a suitable speed control
resistance in series.

The Neon Lamp

The neon lamp used is an Osglim
Indicator, having a flat circular dise
clectrode encircled by a narrow
tubular element, and priced at 3s. 6d.,
obtainable from G.E.C. The glow
from this lamp. s localised to the top
end of the bulb, and the disc electrode
is not obscured by the outer element
as in the beehive type of neon, which
can be used as an alternative, but
requires plenty of “ juice ” to operate
it.

The indicator neon is rated at

[ 250 volts, *b watts, but will ““strike”
| and glow quite well at 175-180 volts,
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No Trouble is

Experienced in Holding a Picture

consuming less than 2 milliamps., and-

does not add much to the loading on a
battery-operated receiver. These
lamps have internal resistances inside
the brass cap, and with some circuits
better results are obtained by remov-
ing this resistance altogether, which
can be done by carefully cutting
round the brass cap with hacksaw or
file.

Lamp Mounting

However, this necessitates special
methods of mounting and connecting
up afterwards, and should only be
resorted to if the lamp will not
function otherwise. The lamp can
be normally mounted as shown in the
general "arrangement, Fig. 2, in a
standard batten type holder (Wool-
worth), and is easily accessible for
changing round for reversal of polarity
or trial of different types of neon
lamps.

A 50,000-ohm variable resistance
is connected in series with the neon,

T'he successful reception of clearly defined images is dependent on
Instructions are given Brre

correctly drilling the scanning disc.

for two sives of disc and two different transmission methods.

ERONT VIEW OF DISC.

THICKNESS =

and controls the glow intensity and
sharpness of image.

Neon-Tube Voltage

It is advisable to apply 190-200
volts to the neon with this resistance
all out, ensuring that the lamp will
strike and glow, the resistance then
being brought in until the neon is
working at 1ts most sensitive point.

The scanning disc is perhaps the
most important item in the tele-
viewer, and requires patience and care
in preparation. Several discs were
tried before finally arriving at the
sizes shown in Tig. 1. The 14-in.
disc was cut from -018 sheet aluminium
and made lighter by cutting the
material away as shown. The disc
may be a trifle “floppy” when
stationary, but spins dead true at
speed.

SCANNING DISC SIZES

—

688 ——

The pin-hole centres are marked oft
as shown with a pair of divider points,
a centre punch mark being made at
each intersection and then drilled
with -02-in. drill, great care being
taken to ensure that ecach hole is
dead on its respective centre line.
The round holes can then be made
square by means of a -02-in. X -02-in.
square punch made from a darning
needle softened at the end and filed up
square.

Square Holes Best

Quite good results can be obtained
with the holes left as drilled, without
squaring, but a brighter image and
better detail results from the squared
hole., The disec is mounted true on the
motor shaft by means of a Meccanc
wheel having a set screw for Zripping
in position. Alternative sizes are
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The

‘Rolls Royce’

of

-
—
—
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/
,Gondensers

<

The Cendenser supreme for the modern Receiver, giving precise
_—To and simultanecus tuning for two circuits. Accurately spaced,
ZELOS THREE-GANGED czrefully matched and efficiently screened. Fitted with low-loss

CONDENSER - - 136 trimming Condenser and star-wheel adjustment. Each set of
T fixed vanes attached to its own terminal, | :
gy moving vanes connected to terminal on |

case. Rigid frame. Beautifully finished
in frosted aluminium. ’

46

2-GANGED

i
i

ZELOS FOUR-GANGED
CONDENSER - - 27’6

Ensure a safe and efficient Aerial and
Earth. The new AEROFICIENT
KIT provides all you need.

//6 Compiete.

Send a postcard for our new
Catalogue which describes all
our producis.

Advertisement of ¢+t TAHAM FARISH LTD. Masons Hill, BROMLEY, Kent, A
SRR < port Office | W12 Fenchurch St. E.C.3. ’
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THE WORLD'S GREATEST MUSIC FOR 1/- A WEEK
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Who is Syl - via? What is she? . That

NINE MUSICAL

GEMS IN EACH
~ PART

Part 1 Contains
THE BLUE DANUBE

Strauss

"1 WHO IS SYLVIA?

Schuberl

| LIEBESTRAUM 11
MINUET IN G

Beethoven

HABANERA from Carmen

Bizet

DREAMING Schumann
| DRINK TO ME ONLY

Traditional

MELODY IN F

Rubinstein

FRELUDE Chopin

P Temp

!

L
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3 MASTER MELODIES

OF THE WORLD

Edited by MARK HAMBOURG
FULL MUSIC SIZE-—Including Full Words of All Songs

By taking in the parts of this splendid new publication,
music lovers will be able to build up, week by week, in
the cheapest possible way, a collection of the most
popular and tuneful melodies of all times by the
greatest masters of melody.

Mark Hambourg is an understanding Editor. He has
selected on]y those pieces that possess real harmohy and
beauty, musical creations that are known wherever music
is played, classic gems which never grow old, airs that
wireless and gramophone have helped to revive and endear
to all those who play and sing in their own homes.

If you play the piano, no matter what other music you
possess, you need this new and amazingly varied collection
of the masterpieces of the greatest composers of all

‘ages and of all nations. It is so inexpensive to buy

and the pleasure it will give is so great. It contains
mrzasic that can be played at any time and in any company
with the greatest possible enjoyment.

In the loose parts or bound into fine handsome
volumes in the cases which the publishers will pro-
vide at minimum cost, this splendid new work is
equally valuable both to those who play the piano
already and to those who are learning. It brings
for the first time all that is best in classical music
within the reach of the most modest purse. Obtainable
from all Newsagents, Booksellers and Music Dealers.
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Two or Three Persons Can Watch in Comfort

given for a larger disc (provided the
motor obtained can handle this), which
gives a bigger image and improved
detail.

It should be mentioned here that,
looking from the front of the tele-
viewer, the disc must be rotated anti-
clockwisé.  The neon lamp is behind
the disc to the right of the motor, and
the dise must be so attached to the
motor that the line of holes com-
mences to pass the neon at the bottom
right-hand edge, and finishes at the
top left-hand edge, looking from the
front.

Enlarging Lenses

As the glowing plate in the neon
indicator lamp is only approximately
£-in. diameter—and this is small for
magnifying up to a reasonable picture,
—a “bullseve 7 glass (Plano convex
lens), approximately 2-in. diameter,
removed from an old flashlamp was
introduced between the neon bulb and
the disc. This enlarged the glow con-
siderably, and it was then necessary to
place a screen having an aperture 1 in.
wide and 2 in. high between the lens
and the dise. 1If the disc be now
rotated with the ncon glowing, the
gpiral of dots gradually forms into a
glowing oblong as the speed is
inereased. '

By arranging a system of double-
convex lenses in front of the disc
opposite the neon, the image can be

]
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The general arrangement of the tele-
viewer is shown diagrammatically above.
together with a theoretical outline of the
simplewiring. The method of arranging
tico lenscs if desived, to give aninereased
size of pichure, is clearly seem in the
photograph below which shows the com-
plete apparaius with the dise and covers
renmoved.

magnified up to o size convenient for
two or three persons to watch with
comfort i a semi-darkened room.
In the original model two reading
glasses (both by Woolworth) gave
ample magnification for experimental
purposes, but a later improvement in
the shape of a 5-in. diameter outer
lens gave much larger pictures, the
whole being covered in and par-
titioned off to exclude external light.

Mounting the Parts

An inverted wooden box is suitable -
for mounting the whole of the appara-
tus on—a slot of suitable size being
cut in the top to accowmodate the
scanning disc. In the model shown
the motor is mounted on an adjustable
rack bed, built from Meceano parts;
but this 1s not essential, and only for
convenience in experimenting with
various disc sizes from 13 in. to 21 in.
in diameter. Interchangeable exten-
sion brackets are also included to
accommodate various types of neon:
lamps.

The building up of an experimental
tele-viewer on the lines suggested above
should present no difficulties to the
radio enthusiast, but a few notes on
alternative methods of connecting up
the neon to the receiver and the
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Hand-Operatéd Speed Control

is Ample

general operation of the set may not
be amiss. -

Fig. 3 is a circuit diagram showing
the simplest method of connecting
up to the output valve, the neon
lamp bridging the loudspeaker and
H.T. battery. If it is not desirable
to apply 180 volts or more to the
output valve plate (only super-power
type valves will carry this with 15
or more volts G.B.), extra voltage for
striking and operating the neon lamp
can be applied at A B.

£ VariaBLE
p——O-~ AKESIS TANCE
+
_——
- —— ?
HT VHT
72050 1 ) Sl
Power N
Vaeve - =
+ -
A 'm 8
F16.3. Aooeo Veerace 50-60.

A simple method of connecting to the
receiver.
With this circuit the

neon will

flicker nicely on moderate signals,

but is rather prone to overloading,
giving a very distorted image on
strong signals.  With some receiver
circuits difficulty is sometimes ex-

NEoN
YR\
o )
7 _L
-/-
-
-
HT I
250-300 |}
() -1
—
SvrPer v
PowerR
FIG#

this form of connection is practicable.

perienced with reverse or negative
images—i.c. black objects appearing
bright and vice-versa, and it is then
necessary to reverse either the primary
or secondary (not both) connections
to one of the intervalve L.T. trans-
formers.

Reversing Phase -

1f the receiver be of the resistance-
coupled L.F. type, the only cures are
either one stage R.C. to be added or
subtracted, whichever is practicable,
or, alternatively, if grid-leak rectifica-
tion is used at the detector stage,
.change to anode bend. It might ke
‘mientioned here ‘that the anode-bend
method appears to be best fer
television, as it does not readily lead
I to over-modulation of the neon lamp,

SYNCHRONISATION _ —— " — ™~ ~—_ A CONSTANT
MADE d ~ o SPEED
EASY yd . CONTROL
// AN N
/ SMALL PULLEY FIXED TO MOTOR SPINLE \

/
/

/ SCREWED SPINDLE

oowusTinG | NUT

L

} \
i \
| TineE Passep over puLLEy AND \

FIXED AT ONE END \

\ C | /.
\ LIGHT TENSION /
\ SPRING ] y
\ sracker /
\ A simple friction brake pro- /
N\ vides an extra control over /
\\ the synchronisaiion. /
N //
~ ~ o f/
T R o

FI6.6. Diacrarirasve ARRANSEMENF OF Fr/CTION BRAKE .

36

If the output valve takes 250-300 volts H.T .,

Another method of connecting is
shown at Fig. 4, but a super-power
output valve in the last stage of the
receiver is essential and an H.T.
voltage of 250 upwards is required,
so that this only becomes practicable
for use with mains-driven receivers
maintaining about 1} watts output.

In the writer’s experience the circuif
shown at Fig. 5 was found to give the
best results. Two matched L.F.
chokes should be used, but actually &
pair of disused L.F. transformers with
their respective primary windings
only, connected in circuit, gave qmtv
good results. The neon striking

Aooso
Voo TAGE T "“—'
S0~ 60

%

FrG 5.

This slightly more complicated outpul
circuit gives excellent resulis,

voltage can be readily varied without
interfering with H.T. supply to the
output valve and corresponding (.1,
adjustment.

The Operation

Now, with regard to the actual
operation -of the tele-viewer, the
receiver should first be tuned on the
loudspeaker to the television signals
given from London National on 261
metres from 11.0 to 11.30 p.m. every
Monday, Tuesday, Wednesday and
Friday, the sound (speech and music)
being  transmitted simultaneously
from Midland Regional. (Asa matter
of fact, the writer starts up about
10.45, and has the neon fickering
merrily on speech or music in readi-
ness for the actual transmissions,
This is a very useful gunide to the
correct functioning of the neon, and
some amusing patterns appear in the
tele-viewer with dance music.)

A signal of reasonable strength
coming from the loudspeaker, the
output is then switched over to the

(Plézase'l urn to page 43)
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The KB “Rejectostat” helps you to
suppress those interfering noises caused
by trams, signs, sweepers, and othet
electrical machinery, without any alter-
ation to your sel. Ask your local KB
Authorised Dealer how a KB “Rejecto-

~stat” can be fixed to your aerial.

KB “REJECTOSTAT” UNITS—£1. 55.0d.
Special shielded lead-in cable—4}d. a yard

For Radio at its best—you must
hear KB— THE NEW RADIO

THE WIRELESS CONSTRUCTOR

‘Does your radio CRACKLE!

-
S‘ ‘(;'d 3"
Qo \5.5' Soﬁ
Sl
QO 30
WO oo o
} \s"e’( &\F\\"Q .
o‘ «o\‘p “a,”‘“a .
¢ 100 <o ) &M@ss \;04,
? I3 L

Post in an unsealed envelope, using §d. stamp,

37



Tue WireLEss CONSTRUCTOR

Q. 54. Why have the anode volts
of an S.G. valve always to be higher
than the screen voltage ?

A. Because if the anode voltage
is the lower, an awkward part of the
characteristic curve is reached. A
decrease of anode voltage will then
produce an increase of anode current
and vice-versa. - This is called a nega-
tive resistance effect. The valve is
acting In a way opposite to that of an
ordinary resistance, and if there is
an inductive circuit in the anode
circuit (e.g. as is usual in H.F. ampli-
fication), continuous oscillations will
normally be produced by the valve.

The effect is deliberately obtained
in certain types of wavemeters,

Q. 55. How can I stop H.F. cur-
rents getting into the L.F. part of a
set?

.A. By a push- pull detector, or by
means of a filter in the anode circuit
of the detector or the grid circuit of
the first L.F. valve.

The filter consists of an H.F. choke
coil next to the anode of the detector
valve. A condenser of, say, -0003 mifd.
is' connected across anode and fila-
ment (or cathode). A similar con-
denser may, in addition, be connected
between the other side of the H.F.
choke and the filament.

Two or more such filters could be
connected in series if desired, although
this is not usual. The condensers will
in all cases cause some reduction
not only of the H.F. leakage currents,
but of the higher L.F. notes desired ;
hence the desirability of not using
condensers of too high a capacitance.

It is to be noted that the filter
scheme works more effectively on the
medium than the long waveband.

A special form of filter consists of a
“grid stopper,” which is a plain
resistance of, say, 100,000 ohms con-

Q
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nected between the grid of the L.F.
amplifier and the grid end of the L.F.
transformer. This resistance and the
grid to filament capacity of the valve
form a potential divider with the grid
connected between the two parts.
The voltage ““tapped off 7 is small
for high frequencies, but in the case
of L.F. the reactance of the capacity
is very high, and practically the full
L.F. voltages are applied to the grid.

Q. 56. What is your opinion of

the various patent aerials the size
of an orange and which eclaim to

.give such remarkable signal strength

and seleectivity ?

A. Unprintable. Prefer oranges.
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World famous as a radio consul-
tant, Mr. John Scott-Taggart
puts his ability and unique ex-
perience af your disposal in
furnishing month by wmonth
answers to readers’ queries which
are of interest to fellow radio
enthusiasts.
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Q. 57. What are the merits of
the various multi-electrode valves
which are proving so popular ?

A. T doubt if they are, except
amongst the set manufacturers. They
economise in space, but there is rarely
any technical superiority over the
use of separate valves. Putting valves
all into one bulb is rather like putting
all your ecggs into one basket. If
the basket 1s safe, well and good.
The average constructor and experi-
menter will prefer to keep his valves
separate. There is really no limit
to the compression of gadgets into a
vacuum. Resistances and condensers
have been inserted, although this may
result in technical advan‘r ages due to a
reduction in stray capacities. In
the case of a Class B valve the same
vacuum, and probably similar filament,
makes for better matching and uni-
formity.

Q. 58. What is squeggering? 1
can find no explanation of this
anywhere.
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Qeked

by JOHN
SCOTT-
TAGGART

A. Useful slang term invented
during the late war to describe the low-
frequency note heard when reaction
is excessive in a wireless receiver;
the squegger -effect is due to rectifica-
tion by a leaky-grid condenser of the
H.F. oscillations generated by the
valve. The rectification process re-
sults in the building up of a high
negative potential on the grid of the
valve. If the leak resistance is of too
high a value, the negative potential
on the grid will build up until the
valve will no longer generate oscilla-
tions. When the valve stops oscillat-
ing, the negative charge on the grid
leaks away until the grid potentml
becomes more normal. The valve
then starts oscillating again, the grid
chokes up once more and the whole
process is repeated at regular intervals,
which may be almost any value from
half a minute to a twenty-thousandth
of a second.

A regular series of plonks or a
musical note is the symptom of
squegging or squeggering.  The trouble
is experienced In an ordinary receiver
when certain kinds of disconnections or
bad contacts exist, e.g. when there is
no grid leak.

The use of too big a grid resistance
will cause squegger action, since the
negative charge is built up on the
grid and cannot escape. “The lower
the resistance the higher the squegger
note, until, if we make the resistance
sufficiently low the squegger effect
ceases.

The -origin of the term is as follows
The change in note for different
resistances provides a rough means of
estimating high resistance values.
There is an instrument called a
Megger for doing. this accurately.
The word squegger is an abbreviation
of squeaking-Megger.

The idea may be used for a rough
estimation of very high resistance
leakage paths.
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% Excellent voltage regulation
without wusing stabiliser or
ballast resistances.

Mains-driven Class B provides super volume
with excellent quality. And hereis aninexpensive
A.C. Mains unit which has been specially de-
s*3ned to cope with the wide variations of current
of a Class B valve and yet provide a nearly con-
stant voltage output.

It is built round the new H.T.13 Westinghouse
Metal Rectifier in a half-wave circuit, and no
stabiliser or ballast resistance is necessary. The
regulation obtained results in a variation of only
10 volts between the maximum and minimum
values of anode current required by the Class B
valve. A full-size blue-print and building
particulars are available. Get a copy now!

westinghouse
metal rectifiers

THE WESTINGHOUSE BRAKE & SAXBY SIGNAL CO.,LTD.,
82, YORK ROAD, KING’S CROSS, LONDON, N.1.

COUPON

Get Your Blue-Print Now!

Please send me “ The Afl Metal Way, 1934," and blue-print of your
Class B eliminator for which I enclose 6d. in stamps.
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Superhet Efficiency by
Merely Changing Coils

DUST IRON

COIL

ADJUSTABLE
INDUCTANCE

(Micrometer ad-
justment on
both  medium
andlong waves)

SUPERHET
EFFICIENCY
FOR

Iist No. B.YA36.
Actual size,
2¢ins. dumtt«x
3 ins. high.

""""""" ~.  NON-
SCREW for &2 “v MAGNETIC
ADJUSTING 1S3 LV RESILIENT

TV BUFFER
' -

'
i

' MICROMETER
! SCaEW for

' ADJUSTING
\ INDUCTANCE

TUNING

ISAN ENTIRELY
NEW SYSTEM

which makes the advent
of the “Micrion” Coil a
milestone in the progress
of radio development; it
is the outstanding
achievement of 1933/34.
By substituting the
“Micrion ” Coil (or coils)
for existing coils, your old
set may be brought right
up to date and given an
almost unbelievable in-
crease in selectivity and

MICRION
DUST IRON
CORE

How ™ Micrion” adjustable inductance

functions.

PARTICULARLY DOE5S THIS
APPLY TO CONSTRUCTORS
WHO HAVE BUILT SETS
WITH THE FAMOUS AND
POPULAR DUAL-RANGE COIL
which, although in its day giving
truly remarkable results, is now
superseded by the * Micrion " Coil,
that is designed for modern broad-
casting conditions that now render
older coils obsolete.

The ‘“ Micrion >’ Coil replaces all
existing coils without alteration
of the circuit, and thus renders
old sets modern without costly
and difficult alterations to the
circuit and calibration,

ASK YOUR DEALER for
THE MICRION FOLDER

Radio Instruments Ltd,, Croydon, Surrey

range.
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]:T is very difficult for brain-workers
such as the Professor and myself
to convince others of the magni-
tude of our labours. Just because
they see us strolling about the streets
or sitting on the lawn in deck chairs
at times when others are cooped up in
offices they have the idea that we
never do a stroke. Ah me, could the
unbelievers but realise the hours of
unremitting toil that we put in at
times when they are sleeping soundly
in their beds, or galumphing on the
tennis courts, or swopping lies about

the fish that they nearly caught and :

the holes that they almost did in two
under par. ‘

RADIO RESEARC

i —my Lest inventions are thought out
in bed.” / '

Genius cannot be tied down to hard
and fast hours of labour or to fixed
places such as the desk or the
laboratory. Much of my best work
is done before breakfast, and to allow
ample time for it, I generally partake
of this meal at about noon. Believe
me or believe me not, some of my
finest inspirations occur and some of
my best inventions are thought out as
1 lie in bed between the hours of 9 and
11.30 a.m.

The Brain-Workers’ Burden

The Professor always claims that
his best work is done in his bath,
though Mrs. Goop, who has a nasty
way of looking behind his ears, main-
tains that there is still room for
improvement. When I mention that
the Professor always takes his bath
upon the fifth Saturday in the month,
you will admit that he keeps his nose,
if not to the grindstone, at any rate, to
the loofah.

We brain-workers are seldom able
to take the holidays that we deserve.

g ‘l
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The Professor and Wayfarer, who
are always very keen on combining
work with pleasure, decide to
take a trip to the West Country to
investigate field strengths in that
area, You will find their adven-
tures most amusing, and as in
most of their escapades they
come to a very ‘‘sticky” end.

SO R
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The rest of the world, like you, dear
reader, just goes {for a carefree
vacation as a matter of course. We
thinkers must ever take our labours

‘with us wherever our vile bodies may
. go.

For more than ten years the
Professor and I have never had a
genuine holiday.
off, yes ; but never more than five per
week. An odd trip to the seaside or
the mountains or moors, true; but

~since the hotels that we visited had
- invariably comfortable beds and an
«ample supply of baths, neither of us
-could refrain from working.

Editors are Like That

This year we decided to take a
complete, if somewhat belated, holiday.
The idea was that we should make a
trip to the West Country in the’
Professor’s baby car, which is, of
course, fitted with a built-in wireless
seb.

Here I am sorry to have to report
a regrettable attitude on the part of
the Editor. Seeing that our trip
offered a wonderful opportunity for
Tur WireLEss CONSTRUCTOR, we
wrote suggesting that in return for our
expenses and a nominal fee of twenty
guineas per week per head we would
be happy to supply him with a com-

“SPILLING THE BEANS”

Mugglewump might  gain
motion.

P.-c.
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plete report upon the B.B.C.s service
in Devon and Cornwall. You will
hardly believe it when I tell you that
no reply was received to this letter,
and when I telephoned to the Editor
he told me to go to a place much
farther away.

Most unfair I call it when others
who construct far fewer sets for Tur
WireLEss CoNSTRUCTOR are .allowed
to go flapping all over the place in
aeroplanes and things. 1. name ne
names. T

-Grist to the Mill

Despite the fact that our excellent
scheme had gone west, we were quite
determined that we ourselves would
do likewise. Raising the wind was as
usual somewhat of a problem, but we
managed rather skilfully by selling
half-crown tickets in a rafile for a
ten-valve superheterodyne. Having -
collected £27 17s. 6d. {or tickets, I
suggested to P.-c. Mugglewumyp that
he might gain promotion by investigat-
ing a local infringement of the Gaming

:‘,__'\ i 4
o ACR N T

Modern music sounds belter in reverse.

Act, and whilst he was still investigat-
ing, the Professor and I took the
Great West Road.

Our start was timed theoretically
for 10 a.m., but as I had still a good
deal of work to clear up I did not have
breakfast until two o'clock. How-
ever, by 4 p.m. we were well away,
en rou'e for the glorious West
Countree.

What a pity it is that these motor
bandit fellows have done so much to
spoil touring these days. Uncertain
of our way, we stopped and Inquired
from a pedestrian.

* Andover 7 1 queried.

“ Sorry, I'm rather "ard of "earing,”

- was the reply. ,
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IGRANIC

A Transformer I purchased in February 1925 is still in constant use

- and as good as ever . My slogan after all these years is
a user of Igranic, always a user of Igranic.”

*“ Igranic Enthusiast,” Leyland, Lancs.

IGRANIC MIDGET TRANSFORMER

Igranic have specialised in Transformer manu-

nce

facture since the inception of Broadcasting,
and many years of experience and costly

research has led to the production of the’

“ Midget ’

quality and performance.

Transformer —unsurpassed for
This wonderful
Transformer renders the highest standard of
tonal purity without a trace of ‘‘drumming.”
Its
previously attained by a Transformer of such

'6

Write for fully illustrated Catalogue Na. J.1280 of fgramc Quality Comdsneats

production reaches a standard never

reasonable price. Supplied in ratios

3-1 and 5-1.

Price

Igranic Electric Co. Ltd,, 145 Queen Victoria St., E.C.4.

IGRANIC COMPONENTS WILL
BE THE MAKING OF YOUR SET
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COLVERN
FERROCART
COILS

“They are the finest job
Colvern have ever turned

124

out

writes one constructor

sessvecsreninnes,

: Made under : :
Izcence from :

: lhe patentee :

tHans Vogt.:

fesverenrenneanen

It is impossible to tell you here all
about Ferrocart Coils, so we have
written a booklet explaining their

advantages May we send you a

copy? It's free!

COLVERN LIMITED
ROMFORD ESSEX

London Wholesale Depot:
150, King’s Cross Rd., W.C.1.
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In Lighter Vein—continued

“ ANDOVER ?” T bellowed.

“TlIl be danged if I do!” he
shouted, catching me a swat that left
me secing stars until Stonehenge was
far behind.

We started our investigations into
the field strength of Washford Cross
a little beyond Ilminster.  This
proved to be eminently satisfactory,
working out at 50 volts per millimetre
or 50 milli-volts per metre, I cannot
remember which offhand. At any
rate, we were able to listen to a
thrilling talk on the “ Digestive
Troubles of the Dog Fish.” This only
shows you how essential it is to have
a wireless set fitted to your car
nowadays.

Noises “Off”

What with history lessons for
schools and cookery hints and things,
there is never a dull moment dmlng
the afternoons.

The Professor’s car set, by the way,
embodies a number of novel and
highly ingenious inventions. He has
completely overcome the trouble of
Joisiness from the ignition system
in a simple but highly effective
manner. On the dashboard of the
car there is a small switch labelled
“ON” and “ OFF.” On turning this
to the “ OFF ” position, interfering
noises from the ignition system
immediately stop. The car does, too,

of course, but the programmes are

much more enjoyable if one listens to
them at rest instead of tearing along
at forty miles an hour.

The set incorporates a gramophone
portion, the turntable of which is
worked by means of a belt running
in a pulley on the propeller shaft.
It is astonishing what snappy varia-
tions can be introduced by changing
gear, and some records of the most
modern type of music sound a great
deal better when the car is put into
reverse.

SOUND ADVICE

¢ —lorries arve not nice things to hit.”’

Meantime our investigations into
the service area of the West Regional
and West National stations were
going ahead like anything. One very
curious phenomenon was a_great
puzzle to us for a long time. We
found that the farther West we got,
the smaller was the field strength of
the Washford Cross transmitters.
With the aid of a slide rule and a set of
log tables the Professor did elaborate
calculations to show that this was a
hitherto unsuspected sunset effect.

He was talking about the knighthood
that he would probably receive as a
small return for this epoch-making
discovery ; when, with the help of a
voltmeter, I rudely shattered his
dreams by demonstrating that d run-
down H.T.B. was responsible for the
phenomenon.

When planning our trip Westwards,
I had clean forgotten that in the
evening we w ou]d be driving straight
towards the setting sun. I was at the
wheel at the time, and presently the
glare in my eyes grew so distressing
that I found it most difficult to carry on.

Fourteen Days!

“ Terribly trying, this glare,”
marked to the Professor.

“ Ah, ha,” he cooed. ‘* This gives
us a fine chance of trying out my
great invention for motorists, the
Anti-Glare Blind.” Next instant he
had pulled a cord and down came a
blind right over the windscreen.

I re-

‘We must have hit that lorry fair and
square. And, believe me, lorries are
not good things to hit,

And the worst of it is that our holi-
day has been knocked right on ths
head. Willy-nilly, we are at work
again in the hospital where we are
recovering from our injuries, for I
have been crdered a fortnight in bed,
and the Professor has been prescribcd
a course of baths.
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HE “ matching” of the two pen-
todes in a Q.P.P. output stage
is best done with the aid of a
milliammeter ; variations being made
in the voltage applied to the two
screens until identical anode currents_
nre obtained.

As with most other things, this
process is liable to be confusing if a
definite working procedure is not

“adopted.

Making Records

By far the simplest and quickest
1zethod 1s as follows :

Insert the milliammeter in the
anode cireuit of either one pentode
and take a reading with anode and

%‘#’a"é*ﬁ'ﬁ"ﬁ% ****’«*******“

*

¥ METHOD IN MATCHING %

'/? A straighiforicard way of checking
up the characteristics of valves

$K<
S
_ suitable for Q.P.P. §
Lt L T T P

Stk

sereen voltages identical and grid bias
set for Q.P.P. working. Jot this
down on paper.

Then reduce the screen voltage by
11 volts, remembering, of course, to
switch off the L.T. when making the
change. Jot this down also, and keep
repeating the process by 11 screen
volt reductions for 9 volts or so.

Sereen Volts 120 | 1274 t 126 | 1245 123 | 1213 | 120
Anode Current First Pentode ..| 24 | 23 l 215 | 2 19 ‘ 18 1-6
Anode Current Second Pentode | 2 1.9, l :18 17 165 l 1-6 1.5

Then transfer the meter to the.
anode circuit of the other pentode
and make a written record of the
anode currents corresponding to 1}
screen voltage changes for this one.

The list below shows two such
records of a pair of Osram P.T.2 pen-
todes. The bias was 6 volts and
anode volts 129 (120-volt H.T. battery
plus 9-volt grid battery).

Selecting Voltages
It is then a very simple matter to
make cross references between the
two lists of readings to discover pairs
of screen voltages which operate the

two pentodes at identical anode
currents.
For. ins‘uagnced 126 volts on the

scréen of the ** second ” pentodc gave
“ matched ” working with the ** first
pentode when the latter’s screen was

given 1211 volts. ,
T. B. 8.
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HOW TO MAKE A TELE-
VIEWER FOR 30/-

—continued from page 36

tele-viewer and the driving motor is
speeded up slowly until the correct
syvnehronous speed is reached (750
r.p.m.), denoted by two thin, horizon-
tal black lines about 1} in. to 2 in.
apart appearing through the lens.
The images should then appear
between these lines and can Le
maintained steady and the picture
centralised by control on the vernier
resistance  or adjustment of the
friction hrake tension (Fig. 6). The
resistance 1 series with the neon is
then adjusted to give the correct
degree of illumination for a sharp
image.

Signal Control

No doubt many enthusiasts will
wish to rig up some signal-controlled
phasing device as an improvement
over hand control. 1In the writer’s
opinion, however, the hand-operated
speed control is amplc for experimental
purposes. and as Newecastle, his local
station, is \\'el outside the London
National serviee area, a signal-con-
trolled synchroniser would fail as the
transmissions faded.

In stating the cost of the com-
ponents to be 30s., a round figure
has been chosen because certain items
have no definite prices. However,
even including the cdds and ends of
materials not mentioned in the list,
the estimate of 30s. will be found
in most cases to be on the generous
side.

APPARATUS REQUIRED

1 Small motor, S-pole armature type, series
wound, 4-6 volts.

Ossghm neon indicator lamp, 250 volts,
watt
Variable resistance, 5 ohms, to carry 2
amps,

Variable resistance, 400 ohms.

Variable resistance, 50,000 ohms, wire
wound.

Flashlamp bulb, 3'5 volts, with holder.
Standard batten—type bayonet-clip holder.
Small reading glass (double convex 2-im,
diam.). a
Large reading glass (double convex 4-in. &
diam., or larger).

}’lano convex bullseye glass from flash-
amp.

Sheet aluminium, -018 in. (26 5.W.G.)
thick by 15 in. square.

Aliernative for larger disc :

1 Sheet aluminrium, -012 in. (30 5.W.G.)
thick by 20 in. square.

I o ol o

The simplest apparatus necessary
for the reception of television has
been described at some lengih, and
it is felt that this will help many
brother enthusiasts, looking for new
fields to explore, on the road to
successtul reception.  May your
images never fade!

Tue WireLEss CONSTRUCTOR

PILOT AUTHOR KIT

Peto-Scott are pioneers in Radio and Television, and during fourteen years of Solid
Service and Satisfaction we have established a reputation for fair dealing that defies
competition. Customers come to us regularly for Sets, Kits, Part Kits, Components,
Speakers, Eliminators, and Accessories. Cash, C.0.D., or Easy Payments. WE
DEAL WITH YOU DIRECT. Peto-Scott’s Easy Way System, with its strict
privacy and no third-party collections, will bring radio to your home by convenient
monthly payments. Send list for quotation ; no obligation.

KIT “A,) Author's it of  Yours for KIT “A” Author's Kit of first specified
: " N first specified components includng  ready
parts, including Peto-scott META- drilled Ply Panel and METAPLEX vaurs for
PLEX Baseboard, ss Bpeaker, Baseboard, but less valves and cabinet,
Valves and Cabinet.  Cash or C,0.D.
Carriage Paid £4-5-0.
Balance in 11 monthly payments of 7/9.

£1.15.8
KIT BlTs You pay the postman. We
=

CASH OR C.0.D. Carriage Paid.
(
2 Muifard Valves: PMIHL & PM2A 15/ 9

Or 7 Monthly Payments of 5/6)
pay  post Hunut’» on mz“’l»
10:¢- £

value over . d.

1 8ei 3 Specified Valves | R 9 S
1 Pete 1 Consolette Cabinet as \pwlnul .. 115 ol S
1 . Ferrocart Coil type #.5 12 6
% Rl © P2 l.Bln\nst«)nInu P g 2 “

8 B Input Transformer 0 1 KIT B,, Author's Kit of first \Oum for
1 ft:”m‘; 17¢ Class B Output Trans: 15 o speeitied  par m.
1 Peto-Scott

wmﬁul METAPLEX Basc-
board, 14" 0"

1 19
@ The N}JW METALLISED EBASEBOARD,

cluding Class B valve and ali neee

screws, wire, flex, ete. Cash or (.O. 1)

Carriage Pml £1.18.
Alwavs nuse MBTAPLEX as exclusively specified

and vsed by all the leading technical experts. Balance in7 monthly payments 0[5 3

ALL: THE RAGE
PILOT “CLASS B"” SPEAKER AMPLIFIER KIT

Assemble this amazing unit yourself in less than half au hour.
\Hxh mains guality from your existing Batiery Set. ¢

Yalve, Peto-Seoqt inent Maghet Moving-Coil Hpo ‘ake

and Inpnt Choke, 8 in Yalve Holder, Peto-Sc e 2
all necessary Wires, Screws and Plug-in Valve A\lnpux \nlh ml[».n
Asscmbly lnsrxnumm CASH or C.O.D., Ca aid

Gives seven tnms the volunie
omplete Kit comprises ,L Class
B.R.G

ard A /’
Dmﬂmnu and

Or send only 6/- Balanee in 11 monthly puymenis of 5i-.
SUITABLE FOR YOUR PRESENT BATTERY SET,

ceeeres PETQ-SCOTT PERNANENT ... s T.400 CLASS B
MOVING-COIL SPEAKER CONVERSION KIT

with tapped input trans-
: Converts your present S.T.400 to

former for power or Stnd
pentode. Cash or C.0.D. 5 6 1Class B Amplification. Complete SEND
-\\uh all nccessary components, Class B

Carriage Paid, 15/-,
:valve, wire and serews, ete. Full-size
;Bluepmnt assembly instructions  and
+ diagrams. Cash or C.0.D. 37/6.
: Bnlau(‘c in 7 mon(hlu muum’u!» nf 56
:ALL CLASS COMPON
. N

csesnsistunne

Mounted on ply baffle base-
board assembly. Ready to fit
into cabinet. Cash or C.0.D.,

carr. paid, 18'G6, or 5/6 deposlt
and 3 monthly pa.yments of 5/-.
Class B Type, 22/6. Cash or
0.0.1?3.. or 4 monthly payments

f e 3.,

Balance in 2monthly payme n{x only
15/6.
I}NTS

Orders
(Basy
.Terms available on orders over
t£2.) Quotations by returu No
.obuga,non Strictest P

“eesesssccsnnsacsucnrenssancan

eeessntcoenstecaserrnesaninne

Teassesctacesaettresuvenntrure’

Sssesesscanne

vereserrsessussresseserssErcssusntereas *esananceancasses

STILL A FIRM FAYOURITE

S. T 400 BATTERY MODEL

As Kit ““ A" but w ith val
KIT ““ A DELIVERED CARRIAGE KIT * B Xt an bt 12';&
PAID on First Payment ot monthly payments oi
Author’s Kit of specified parts, ready~ , Cash or c 0.D. 5.'.6 13 3
KlT c” d Kit ““ A" but vﬂth valve"
an

drilled panel and foil-covered base- Carriage Paid.
cabinet.
Cash or C.0.D. £7-10-3 Carriage Paid.

board, but fess valves and cabinet.
monthly payments oi 14 -

Balance in 11 monthly payments of 8/9 or
CASHor C.0.D. £4-15-0 Carriage Paid.

ceennne 8, T, A.C. RADIOGRAM.........

“A? Author's Kit of SEND } o & o
First Specified Parts, including , . KlT “A“ f::a?or;pgfulth erg Yours for
?G%EIT(;AI;IZ'E\{( IOB azizo:;ad;;, Compone]nts, including Read y 6, 8
drilled terminal strip, less Drilled Panel, but less Valves and

Cabinet. (mh or C.0.D. Carriage Paid £3-10-

1
spoaker  and ONLY Balance in 11 monthly payments of 6/6.
1

valves, cabinet, )
€.0.D. Carriage

gramo. eqmpment. Cash or

Paid £11-1-6. Set of Specified Valves - - £1-11-3
Balance in 11 monthly payments of 20/4. P“O“-.S'C.‘:f“.T_Z'I_I:{f.?‘ﬂ.l:::!.el - - 15~ 0

D ieensssasccavansana,

KIT (11 B 3% As above but including 4 specified

valves only, Cash or C.0.D.
Carriage paid, £14-3-6 or £2-3-6 depo‘ub
and balance in 11 monthly payments of 24/~

P T T L L T N R T T P P P R TR

PETO-SCOTT CO. LTD. 77, City Road,
London, E.C.1, Tecl.: Clerkenwell 9406/7.

West_ End Showrooms: 62, High Holborn, |
London, W.C.2. Tel,: Holborn 3248, :

Dear Sirs,—Please send me CA<H/C.O.D,/HAP‘§

ttetesassucansrRcsssnsnataans

:
H
H
.
H
H
:
H
.
H
.
.
H
H
’

IMPORTANT. — Parts, XKits,~ Miscellaneous
Components, Finished Receivers or Acces-
sories for Cash, C.0.D., or H.P. on our own
system of Basy Payments. Send us a list of
your wants, We will quote you by return.
€¢.0.D, orders value over 10/- sent carriage
and post charges paid. Basy terms available
on orders value over £2.0.0.

CASH, C.O.D.

I for whieh 1 enclose £..oonn. £ J— a i
1 CASH/IHLP Deposit. :

- T.W.C. 11/33.
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CONSTRUC

]IT seems a lifetime since the days
when amateurs were forced to

construct for themselves every
component part of a wireless receiver ;
actually it is considerably less than
ten years.

One by one these jobs that used
to turn black hair grey and make
white men “see red” have been
taken from us by obliging manufac-
turers, so that it can be said to-day
that the construction of a receiver is
very little more than the joining
together of a number of constructed
parts.

Advent of Ganging

In the matter of tuning coils this
state of affairs is very apparent; a
very short while ago almost every
amateur was still constructing his
own coils, in spite of the many
excellent commercial types available,
and the majority of us had * >
theories on the design of them which
no tempting advertisement could
make us abandon.

This position remained until the
tide of progress touched it with the
arrival of ganged condensers, and the
consequent necessity for accurately
matched coils.

It is said that King Canute tried to
stop the tide ; the wireless *“ Canutes,”
however, packed up their coils -of
wire and bottles of shellac without
argument ; winding coils was bad
enough, but when it came to winding
three or even four coils that were
electrically identical it did seem &
hopeless proposition.

The difficulty to-day is to choose
the best of an amazing array of
commercial coils that all offer excellent
value for money and all of which are
equally trustworthy as far as perform-
ance is concerned.

Retarding Progress
The only real disadvantage to the
present-day state of affairs is that
the home-constructor does ot learn
anything about the compéients he

-‘HIIIIIHHIIHIIHHIIINIEIHIHIIIIIHIIllllllllNIIIIIIIHIIHIHII

By BERNARD BARNARD

An accurate method of matching
up home-constructed _coils is fully
explained in this article. The
scheme outlined is also readily
applicable to the matching of com -
mercial coil units, and it provides
an easy method of ensuring that
band-pass and  similar matched
coils are worked at the full efficiency
of which they are capable, instead
of giving the poor results -which
accrue frone mis- matching.

'NlIlllllll!mIIIIHI!IIIHNHI!MllHIIIHIIIHI!IIIIHINIHUHIIHI‘
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buys, from a practical point of view,
and, furthermore, the possibilities of
development and progress in the
design of tuning coils is retarded since
there is a big difficulty in the way of
trying out various ideas that occur to
experimenters.

Typical Coils

The chief purpose of this article
18 to explain a very simple but
accurate method of matching up
home-constructed coils ; I have des-
cribed, quite briefly, the construction
of a typical set of coils so as to illus-
trate more clearly the process of
matching, but it will be quite clear
to the reader that any set of coils,
whether of his own or of published
design, can be checked in the same
way.

Each coil is constructed on two
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has a diameter of 2 ins. and carries
the primary windings ; this is fastened
inside the other former, which has a
diameter of 21 ins. and carries the
secondary windings.

The short-wave windings are wound
with 28 D.S.C. wire and the long-
wave with 36 D.S.C.

Mechanically ldentical

The turns required are as follows:

Primary windings (inside former),
40 turns for medium waves and
150 turns for the long band.

Secondary windings {outer former),
60 turns and 240 turns for medium and
long bands respectively.

Construct as many coils to this
specification as are required for the
completed set of coils.

A certain amount of care must be
exercised in the winding and assembly
of the formers, so as to ensure that
all the coils are as nearly identical
mechanically as possible; this will
greatly simplify the work of match-
ing up.

The main points to watch are ag
follows :

Make sure that cach winding starts
at the same point on the former as
its fellows; that is to say, if there
is an inch between the end of the
former and the commencement of

formers each about 6 ins. long. One ! the first medium-wave primary
THE SPACING AND SIZES FOR THE UNITS
60 TURNS 240TURNS FOToRNS 150 7URNS
280.5.C. 1360,5.(:. (EBOSC 6360.5.0.

1
”
-

i

SECONDHRY

!4—-/"/-44————2/

Primarey

Fic./

The coils are constructed as shown and the duphcales should be made exactly alike

so that there are no meci l differ

any two coils of the same type,

This will greatly facilitalte quick matching.
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CONSTRUCTING MATCHED
COILS—continued

winding, then there must also be
the same distance allowed on all the
‘primary formers.

It is important that there is the
same space between all the windings ;
i.e., about half an inch between the
end of each medium-wave winding
and the start of each long-wave
winding. '

The inner formers must be rigidly
fixed ingide the outer formers so
that they are concentric.

When fixing the connections from
the windings to the bases of the
coils make them all as nearly identical
and of the same length as possible.

It is, of course, important that the
number of turns on all the coils are
respectively equal.

I do not intend to deal here with
the question of mounting the coils or
of arranging for ganged wave-change
switches; these are considerations
that must vary according to the use
to which the coils are to be put, and
the reader will therefore settle such
matters for himself.

Effect of Coil “ Can‘s »

However, it is most important
that the coils are completed in these
details before any attempt is made
to match them ; the leads to the bases
and switch contacts are sure to throw
a comparatively heavy capacity load
across the coils, and it is best, there-
fore, to have this load in circuit when
they are to be equalled up electrically.

If it is proposed to screen the coils
in cans, it is necessary to match the
coils with them removed ; it is well
known that the proximity of a mass
of metal such as a screening-can will
materially affect the inductance of a
coil, but fortunately, if care is taken
in the mounting of the coils, we can
safely assume that the effect will be
the same in each case, and the match-
ing will not therefore be spoilt.

Circuit Arrangement

The apparatus required for match-
ing the completed coils is almost sure
to be available.

An ordinary detector valve is
wired up to a closed tuned grid
eircuit, and a simple capacity con-
trolled reaction cireuit is included, so
that we can make the valve oscillate.

A low-reading milliammeter (about
0-5 ma.) is wired in the plate circuit.

The arrangement is shown in Fig. 2.

The coils are ordinary short and

(Continued on page 46)
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ACCURATE
MATCHING
AT LAST!

PM4A,42-

complete

@ 17 iransformer ratios for really accurate
matching to ANY power valveb or pentode and
4 ratios for Class B or QPP all available on one
s[.)eaker. by a simple switch adjustment!

@® Added sensitivity due to the ‘Mansfield’
magnetic system! Better balance through
really accurate matching! The difference in

performance must be heard to be believed.

‘MICROLODE’

Regd. Trade Mark.

Tyre PM4A—42/- Type PM6—32/6

MOVING COIL SPEAKERS

WITH TH:Z NEW ‘MICROLODE’ FEATURE AND THE
FAMOUS ‘MANSFIELD’ MAGNETIC SYSTEM.

Whiteley Electrical Radio Co. Ltd., Dept.C, RadioWorks, Mansfield, Notts
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QUALITY
Class B for
Every BatterySetOwner

No battery set owner need be without the

advantages of Class B Amplification.

Model A—For MULLARD P.M. 2B., B.T.H.
P59, COSROR, 270 B STANDARD 1361
HIVAC B220, MARCONIPHONE B2I, G.E.C.
B2I, CLARION B22,

Model B—For COSSOR 240, FERRANTI
HP 2, CLARION B 24. PRICE

(Both Models
less Valve)

By using
a Rola Class B Speaker Amplifier Unit which
takes only 5 seconds to connect, the volume
of the set is instantly increased about 5 times.

57.

CLASS B
SPEAKERS

a Rola Class B Speaker to match its characteristics.

rivalled for realistic rcproduchon
For MULLARD P.M. 2B, B.T.H. PD220,

COSSOR 2208, STANDARD 13BI, HIVAC
B220, MARCONIPHO\E B21. G.E.C. B2I,

All prices include Transformer.

Minerva Road, PARK ROYAL, N.W.10.
'Phone : Willesden 4322-3-4-5.

ROLA

SPEAKERS

for better

BASS

No matter what Class B Valve you are using there is

Like all Rola speakers these Class B- Units are un-~

CLARION B
ROLA FRS—PM—33 Class B .... 29/6
ROLA FR6—PM—23 Class B .... 39/6
ROLA F6 —PM—23 Class B ..., 49/6
ROLA F7 —PM—23 Class B ..., 60/~
For COSSOR 240, FERRANTI HP2,
CLARION
ROLA FRS—PM-—-32 Class B ..., 29/6
ROLA FR6—PM—22 Class B ..., 39/6
ROLA F6 —PM—22 Class B ..., 49/6
ROLA F7T —PM—22 Class B ..., 60/-

THE BRITISH ROLA CO. LTD,,

CONSTRUCTING MATCHED
COILS

~—continued from page 45

long-wave inductances, and any type

Vallable can be pressed into service,
providing they are capable of giving
fairly sharp tuning when used with
an ordinary -0005-mfd. variable con-
denser. i

They must be unscreened.

When you have finished connecting
up, switch on the batteries and ,slo“h
advance the reaction condenser; if
all is well, you will notice that the
milllammeter needle kicks as the
valve goes into oscillation.

Make sure that you get this effect
on both short and long waves.

FOR EXACT MATCHING

Fige2.
Sw
31
OLw s, ao—! i
! Keacrion
(24
-
Earre
-0oor
#mED

This is the circuit requirved, and it will

be noted that, with the exception of the

milliammeter, all the parts are found in
a single-valve sei.

We now require two more variable
condensers. One ‘0005 mfd. and one
‘0001 mfd.

Thege are mounted at the far end
of the baseboard on a suitable
ebonite panel.

We can now start the business of
matching up our coils.

Take any one of the home-
constructed coils and set it up close
to the tuning coil of the oscillating
valve.

Making a Start

The two condensers we have just
mentioned are connected across our
coil (secondary windings).

A small fixed condenser should then
be joined across the primary winding ;
the actual value of this condenser is
not important, but it should not be
larger than -0001 mfd.

The completed circuit, ready for the
commencement of operations, is shown
in Fig. 3.

We shall start by matching the
short-wave sections; all long-wave
windings, including that of the
oscillating valve, must therefore be
shorted out.

Set the valve oscillating and, with
the constructed coil closely coupled
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to the grid coil of the valve, slowly
rotate the 0003 condenser across the
constructed coil.

The other 0005 condenser should
be set with the moving vanes about
half In mesh, and must be left in
this position throughout the work.

When our coil is brought into
resonance with the oscillating coil,
Le.,, when it is “in tune” with it,
vou will notice that the milliammeter
gives a further “ kick.”

Note the position on the variable
condenser.

The coil must now be moved away
from the oscillating coil until this
resonance  kick 7 iy just discernible
on the milliammeter.

This position must be very care-
fully noted and marked, for each coil
to be matched will have to be set up
in exactly this position in order that
all measurements shall be made under
identical conditions.

A means must be found for securely
clamping the coils to the baseboard
while the work 1s proceeding.

Taking Readings

Having fixed the position, the
*0005 condenser across our coil should
be set so that the millilammeter
needle 1s just about to kick.

The 0001 condenser is then slowly
rotated until the kick occurs. ‘

The reading on this condenser dial
must then be very carelully noted.

The coil under exanmination is now
removed with the greatest care not to
disturb any of the condenser settings.

The next coil for matching must
now be fixed in the identical position
on the baseboard, and the same small
fixed condenser joined across its
primary windings.

Rotate the ‘0001 condenser again
until the kick occurs, and again
make a careful note of the dials
reading. Repeat the procedure for
all the coils.

Removing Turns

If vou then examine the readings
you have secured, you will find that
they all vary by several degrees.

Obviously, the coil that showed the
highest reading will be the one which
has the least inductance.

The other coils will have to have
turns removed from them according
to the amount by which they differ
from this, coil.

Start by removing not more than
one turn at a tune and you will
soon discover roughly how many
degrees on the 0001 condenser dial
conespond to one turn on the coil.

When you have removed what yon
consider to be sufficient turns, repeat

(Continued om page 47.)
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CONSTRUCTING MATCHED
COILS

—continued from page 46

the experiments with the coils so
treated.

You will find that they require a
higher reading on the condenser than
before, and are much nearer to the
coil that previously gave the highest
reading, i.e. the coil we have taken as
a standard.

Final Adjustments

When you find the readings are
all very much the same, final qd]u«t-
ments can be made bv moving the
first few turns along the former aw ay
from the main windings; this will
have” the effect of slightly reducing
the inductance of the coil.

CHECKED BY THE “KICKS”’

Oscrerror
(=75

0005 Relelold
AFD MED
Fi63

The ¢ detector’ circuit is made to

oscillate after the construeted coil has

been placed close to its grid circuit, and

the nillianuneter is then watched for
¢ RKicks.”

When you are satisfied that the
short-wave windings are all giving
almost identical readings on the
condenser dial, vou may be quite
sure that they are accurately matched.

For Long Waves

Tt is now necessary to repeat the
process with the long-wave secondary
windings.

The procedure is exactly the same
as before, except that the adjust-
ments are made to the long-wave
turns, and the greatest care must
be exercised to ensure that the
short-wave windings are not disturbed.

The process sounds rather long and
tedious, but as soon as the reader
gets accustomed to the method of
operation, there is very little in the
work which can be described as
difficult.

TuE WiIReLESS CONSTRUCTOR

e

“plate-less

ACCUMULATOR
revolution

DOUBLE CAPACITY

LOW TENSION
halves your éfe—c/)cgrgz'zzg

No bigger than your present 40 a.h. accumulator,
costing little more, a Block plate-less accumulator
lasts you twice as long per charge—gives 80 a.h.!
Far more durable, too—and handsome, in its richly
coloured bakelite. (Detachable hand-lamp fitting, 10/6.)

>, "CONDENSED“ HIGH TENSION.
no need for dry battery expense

Because a Block cell gives twice the capacity for its size, a Block
H.T. accumulator of usual capacity can be condensed to half the
usual bulk ! So give up expensive dry batteries—the new accumu-
2 lator in its beautiful bakelite casket is little bigger and is remark-
ably inexpensive‘ Relieves you at once of radio’s biggest nuisance,

PRI CES

LY. 80ah 20, « - 1i/§
H.T. 60v. s000m.ak. 143" x 4%
x53"37/6. 30v. 8 3/16” x 4ff -
xsi” /e

PLATE-LESS ACCUMULATORS
Block Batteries Ltd. Abbey Road, Barking Essex.

Tel: Grangewood 3346/7
’ TAS. Bb, 51,
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ROLA “CLASS B"
AMPLIFIER I
& SPEAKER A

Mains Volume OOW“

from any
Battery
Set at Very 449
Low Useo
H.T.

Just
Connect to |
Your Set

without any
Alteration.

A latest type ROLA Permanent Magnet Moving Coil
Speaker, combining a complete, properly  matched
< CLASS B *’ amplificr. When connected with any Bat-
i S output, increasing

several times and IN-
F ()R VOLUME UP TO
g TIMES !

only  5/-
7 days’
thx al; if satisfied,
IUNIY pay balance in

.METBR en nonthly pay-

mmplu« nents  of 76,
c by 5 . (Cash in 7 days,
Com-

E. J. HERAUD, LTD., Dept C3
NUMBER ONE, EDMONTON LONDON N.18.

The above is our full Postal Address. Branches
at Tottenham, Walthamstow and Enfield Wash.
Established 1899.

YOUR SET
LRACKLES...

Hear it? Crackle—the death rattle
of a dying resistance,  Old tvpe re-
sistances can’t help disintegrating
and quickly going phut. So fit
Eries. They have the lowest
noise level of any Radio Resist-
ance. It will pay vou to scrap
those two or three old grid
leaks and spaghettis in your set
and to replace with ERIE,
Just notice the difference,
Your dealer cories all
values. Notice our Kit
assortments on his
counter.

ERIE(

IMPREG NATED
RESISTORS

Worile for new Colour Code Chart.
THE RADIO RESISTOR CO.,
1, Go'den Squ=re, Piccadilly Circus, London, W.1,
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][T 1s a sign of the times that some
of the most important London

newspapers are devoting a good
deal of space lately to the prob]em of
regulating broadcast wavelengths. The

other day the * Daily Mail 7 had an
important leader calling attention to
the many conferences that have been
held during the last ten years to deal
with theever-growingchaos in the ether.
As was pomted out, twenty-seven
nations signed the Lucerne Conven-
tion regardmg wavelength regulation,
but now seven nations are not satisfied
with the wavelengths allotted to them
and have refused their signatures.

Of Great Importance

“ The ma‘ttnr is of great importauce,”
stated the * Daily Mail,” “to the
millions of people who listen night
after night all over Euarope. The
effectiveness of jamming was realised
during the War . . . since then listeners
have learned that interference can
spoil an evening’s amusement more
than anything else. It is high time
that the great wavelength muddle was
‘straightened out, and 1t is hoped that
recaleitrant nations will at last con-
form.”

A Growing Menace

There is not only the poblem of
wavelengths to be scttled by the
Union International de Radiodiffusion,
but there is also the growing menace
of the use of certain Continental
stations for dissimulating unfriendly
propaganda concerning neighbouring
countries.

If broadcasting stations are to be
used for psendo- polmcal stunts of this
kind, then it is obvious that the
B.B.C.’s motto * Nation Shall Speak
Peace Unto Nation” is one which
should be the subject of international
understanding between nations.

For ten years broadcasting has been
more or less legitimately used, and 1t
will be a sad day when the practice of

blackguarding each other by radio
] becomes a habit.
48

The War Against Pirates

that the Post
winter drive

It is rumoured
Office’s  annual
against  wireless  pirates  will
have begun by the time this
1ssue of THE WireLESS CONSTRUCTOR
is on sale. It is said that the North-
East Coast will be the starting
place, and that listeners in the New-
castle, Gateshead, Sunderland and
South Shields areas who are using
their sets without licences will get
unpleasant surprises within the next
few weeks.

We hope this little tip will serve as
a reminder if your licence has not been
renewed..

A Good Idea

According to the Wireless Corres-
pondent of the ©“ News Chronicle,” the
B.B.C. is contemplating a Children’s
Hour for grown-ups. This is not such
a fantastic idea as might at first be
thought, and if the B.B.C. can induce
Sir James Barrie to co-operate with
them, some really first-class broadcasts
might result.

But the great problem 1s * What is
the bedtime hout for grown-ups 77

For Fathers and Mothers

It appears that this idea emanated

from the fertile mind of Mr. Kric
Maschwitz, the B.B.C’s  Variety
Director. He wants to show fathers

and mothers—especially those who
do not have time to listen to the
Children’s Hour—just what sort of

entertainment is provided for the
yvoungsters ; so that fathers and

mothers may recapture the fantasy of

the fairy-tale and find pleasure in

items designed for childhood’s cars.
Good luck with your idea, Eric !

Broadcasting in India

It is said that increasing interest
in Empire broadeasts from }ulwland 13
comldeied to be chiefly Iesponmble
for the big increase in the number of
licences taken out in India this vear.
During the year 1932 the number of
hcencos taken out was 8,557 ; while
during the first six months of this year
6,276 licences were taken out, as
against 4,165 during the corresponding
period for last year.
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GUR NEWS BULLETIN

—conlinued

Bing Crosby’s Visit

Bing Crosby, the famous American
crooner, who is reported to be paying
his first visit to this country very
shortly, is the highest paid radio star
in the world. He has been booked to
appear at the London Palladium and
a West End cabaret at the largest fee
ever paid to an artiste.

An American Idol

Croshy is reported to be the idol of
American girls and women because of
his curiously personal way of singing.
No doubt many readers of Tue WiRre-
Luss ConsTRUCTOR have seen the film,
“ The Big Broadeast,” and have been
able to form their own opinion as to
whether Bing will be a success on the
British side of the Pond.

Heard This One?
This month’s wisecrack :
Newspapers may male readers’ eyes
start from their sockets, but the dear
B.B.C. cannot allow its listencry’
tender ears to burn.—" Newspaper

World.”

Prices To Increase

Mr. W. Burnham, the Chairman of
the Radio Manufacturers’ Association,
has given a hint which all your friends
should bear in mind if they are con-
templating getting a wireless set in
the near future.

In other words, they had better get

their wireless sets now, hecanse prices
are going up ! There has been a very
good boom for wireless sets this year,
and most British factories are working
full time; but the special bargain
prices available round about the
xhibition period will shortly bhe
altered, so if you have any friend who
wants to get a really first-class three-
or four-valve set at a bargain price,
you had better urge him to hurry up
and get it while the going is good.

A Radio Play Competition

Our contemporary, * Popular Wire-
less,” is offering a prize of £50 for the
best radio play. The B.B.C. is co-
operating, and Mr. Val Gielgud—the
B.B.C’s Director of Radio Drama—
has undertaken to broadcast the
winning play. If you are interested in
radio play-writing, you should make
a point of getting a copy of ** Popular

Wireless,” and reading all about this

novel competition.

It might be said right away that
there is no entrance fee, and the rules
and regulations governing the competi-
tion arc of the simplest kind.

T.C.C. means
SAFETY....

ALWAYS

Research — intensive
concentrated  rescarch — Creating  the means to
sélve the ever present problems of Radio —
Rejecting  all but what experience has found
100% right. That is the job of the vast T.C.C.
organisation—that is* why none but the perfect
product finds its way to the storeroom. But
even more, that is why T.C.C. spells SAFETY
at all times.  1%iroughout the world the “ con-
denser in the green case” is synonymous with
condenser efficiency—whatever the need there is
a T.C.C. to fulfil it—adequately—the reason for
the choice of T.C.C. by all the lcading set designers.

T.C.C.

ALL-BRITISH

CONDENSERS

The Telegraph Condenser Co., Ltd., Wales Farm Road, N. Acton, W 3.

Tue WireLess CoNSTRUCTOR
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MAINS POWER

—for your radio 7—
Then consult Heayberd—
the Mains Specialists!

For many years Heayberd have
specialised in the production of first-
class Mains Apparatus for Radio.
They have especially assisted the
home constructor. . . by providing
him with a variety of Mains Units,
Assembled Kits and individual com- -
ponents—from quite small models
to large units for power amplifiers.
Let Heayberd help you with your
mains problems.
Cut out this ad. and send, with 3d. stamps, for

36-paze Handbook on Mains Working. Packed
with hints, diagrams and data.

T e e e

Addra s oo e

....................................................... V. Cons.

i
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¢ MAKING SHIELDS FOR
k% S
Q:O Q:O
% YOUR VICE %
0.0 0.0
3o . N . s . DG
.:. .D(*imls of a (ncﬂmd of prolecting 'u'oodwork’ nghen it is clamped in the .:.
69 jaws of a vice. Also a su gestion for moving accumulator charge-

’:’ indicators when they become stuck. ’:‘
0.0 ’Q’
0:0 .‘ ‘:‘0:00:00:')0:’0:.0:'0:‘0:00:”:00:00:00:00:00:’0:00:0&:‘0:09:00:’.:'0:00:00:00:0’:‘0:0':00:00:00:00:00:’0:’0:00:00:0

“any definite shape, readjustment is

A NUMBER of constructors who use |

a metal vice for woodwork find

that the sharp edges of the

jaws are liable to damage the wood

facing if no precautions are taken to
shield the grips.

A temporary measure adopted in
most cases 1s to insert two small
pieces of wood between the jaws,
but as these are not usually cut to

necessary every time the vice is
opened.

To overcome this inconvenience the
above shields should be carefully
shaped and cut according to the
measurements of the vice jaws as
shown in the diagram. By using a
piece of fairly hard wood about half
an inch in thickness, these shields
could be regarded as a part of the vice.

CUT FROM WOOD

Write for
Illustrated
Cataloguﬁvmo?
RADIC-GRAMO-
PHONE CABINETS
f exclusive modern
design, made by
craftsmen in high-
ly figured Oak,
Walput, or Ma-
hogany, post free.
JREMARKABLE YALUE
Cabincts made Lo
srder a speciality
Maker, nnder

licence, of the

HOWE BOX BAFFLE
Recommended by
the B.B.C, Tuil
details on request. 4

GILBERT
Cabinet Maker,

SWINDON

CONVERT YOUR S.T.400 TO “B” AMPLI-
FICATION aud reduce consumptions; don't add
and increase them. Full-size conversion briet, 1/«
L0, Kit and valve, 40/-. Suits any baliery sct,
ST.400 «“ B Kit, 120!-; with valves, 165/-; with
valves and cabinct, 185/-; all wired up, 190/..—
Picone Radio, Silsden, Keighley, Yorks.

Ensineers Guide

Containing the widest choice oOf
enginecring courses in the ‘wovld‘
Qualify folr) a we:i“-paicl p(;xsl in En}-‘
gineering by studying at home wit
e T.L.G.B. Becomzan AM.I.CE,,
A M. I. Mech. E, A M LEE
etc. Training until Successful is
Guaranteed for the one fee. WRITE
for ** The Engineers’ Guide to
Success,” stating branch. post, or
qualification that interests R

ou, to
¥HE TECHNOLOGICAL
INSTITUTE OF GT. BRIT.
21, Temple Bar House,
London, E.C.4. .
Founded 1917.19,000 Successes |

Estimates Free.
Estd, 1865

I

Woopen Swieeos
OR Peorscrors

LECS 75 AesvenT
JSHIELD Factirng

Stare OF Fronm Vice
SHIELOS

The shape of the prolectors and also the
the way in which they fit are shown in
. this diagram.

Accumulator Tell-Tales

HOSE little coloured balls which
fit into a slot in the positive
plate of an accumulator and

tell you when the cell is run down,
are very useful. That is, if they do
not stick.

Sometimes the sticking is due to the
indicator being jammed up against
the plate. At other times gas collects

50

in the slot, and keeping out the acid,
prevents the little ball rising.

In the former case a sharp bang on
the side of the -cell with the fist is
usually effective in moving the indi-
cator. In the case of gas collecting,
shaking the electrolyte about as well
as banging the container with the

fist will generally overcome the
trouble.
MOVING THE BEAD
!S' ST
e Pge
MY =9 1

ASS HecumuLaror
CONTARINER
Internal hydrometer beads that have
become fixed may be morved by banging
the case with your fist,

THE EDITOR’S CHAT

—continued from page 3

although still of a crude nature—defin-
itely indicate that television in the
home is not only possible at a reason-
able price, but can provide many
fascinating hours of work and experi-
ment for the genuine enthusiast.

Inexpensive Efficiency

For some reagson or another there
has been a falling off in popularity of
the two-valve set during the last few
vears, but if you glance through the
details for building The Constructor’s
Two, which is fully described in
other pages, you will realise that in-
expensive efficiency is one of the out-
standing merits of a set which, though
only using two valves, is capable of
giving excellent loudspeaker results.

The Constructor’s Two has also
sufficient selectivity to be of real
practical use, in spite of the present
crowded condition of the ether.

We also publish 1 this issue full
constructional details for making a
mains unit for Class B Sets. Every

(Continued on page 51j
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THE EDITOR’S CHAT

—continued from page 50

reader knows that the problem of
providing a well-regulated H.T. supply
for Class B receivers from the mains
has always been an acute one, but our
popular contributor, Mr. Victor King,
has now evolved a design which he is
able to describe in detail at just the
right moment.

A First-Rate Unit

Battery-set owners who get their
supply from the electric light may hold
the opinion that they have reached a
definite full-stop in their experiments
until they can afford to build an all-
mains instrument. This is particularly
the failing among readers who have a
D.C. supply; but Mr. Vietor King
makes it perfectly clear that the

‘ can’t-get-any-further 7 attitude, as
taken up by the battery-cum-mains

H.T. set owner, 1s a form of pessimism

founded upon a fallacy.

His mains unit for Class B sets s, in
itself, definite evidence and justifica-
tion for his stepping into the breach
with a unit which will enable readers
to reap the benefit of mains H.T. for
any type of Class B receiver.

A MAINS UNIT FOR CLASS B
SETS

—continued from page 17

.as detector and 8.G. taps respectively
for sets in which an S.G. stage is
employed. They are both resistance-
capacity decoupled.

The H.T.— terminal is connected as
_usual to the H.T. negative of the
receiver with which the unit is to be
used, while a fifth terminal is provided
for earth. This latter is important in
case the positive electric light main is
earthed when the use of a direct earth
to H.T.—, as 13 usual with H.T.
battery supply, would cause a short
circuit of the mains.

Earth Connection

Accordingly, we provide a fresh
earthing point, which is insulated
from the mains as far as direct current
is concerned, but is in effect directly
connected (through the 2-mfd. con-
denser) with regard to H.F. and L.F.
impulses. So In connecting the unit
the earth connection to the set itself
should be transferred to “ E " on the
mains unit, the sets earth terminal
being left unconnected.

(Continued on page 52)

Tue WireLess CONSTRUCTOR

SUPERIAL is too
costly to IMITATE

In every way Superial is superior to all other Aerials.
selectivity and crystal clear reception.
no separate lead-in is required.

It has longer range, super
It is simple to fix—no insulators are necessary and

Compare any other Aerial with Superial and you will realise the poor quality of the
ordinary outer covering—examine more closely and you will discover that the imitation
is made up entirely without the essential rubber vulcanization — therefore without
protection. Get Superial and be safe—it costs only a little more, but is worth more
than double. Then, of course, there is the extraordinary efficiency of the scientific
combination of ferrous and non-ferrous metals (including copper) far superior to the
copper only Aerial.

Look at the illustrations below. The greatly enlarged photograph shows Superial with its
seven strands completely encased from end to end with extra heavy vulcanized rubber
insulation, so thick, it is actually like a rubber tubing. This insulation is then protected
with heavy braiding and finally compounded and waxed to resist every
weather—hot or cold, all the year round for many years to come.

CUr LIS

l,qQ

condition of

e
ON'S SUPER -
’ gLECTR AERI4,

100ft.3/6 : 75ft.2/6 : 50fc. |9 : 256 1/«

From Dealers everywhere.

BEWARE OF
IMITATIONS

Scienufic combination
of highly conductive
ferrousand nonferrous
soft metals.

LOOK AT ' aized .
THE NAME | 1ot “mescen =

AND THE  rwass o

BOX

'FREE RGN
FOR 2 YEARS

Complete  protection
Is emured with Flax
braiding, heavily waxed
and compounded

" LOOK AT THIS POOR IMITATION A piece of ordinary
covered Aerial.. The cheap cotton covermg is not true insulation,
neither is it a protection against corrosion or lightning. It quickly
perishes on expoasure, bzcomzs unravelled and serves no useful purpose.
Do not confuie it with vu'canized rubber insulation, which is a

perfect protection.

Jhe NEW LONDON ELECTRON WORKS Led,

76, EAST HAM LONDON.E.G

]
: The
8 We invite
readers tosup- & | [
(]
5

CABINET for MODERN

SETS!

The Camco * Daven-
try * Cabinet expresses
the modern trend of
radio design. Finished
in  selected walnut
veneer and supported
on biack polished feet.
Complete with back,
basehoard and haffle-
hoard, 36/-. See itat
our shewrooms or
write for free booklet.

LI

port our

Advertisers—
care being

taken toaccept

¢ only
announcements

Carrington Mg, .
[+ Postin id. envelope.

of reputable

Shov;;'nonié :
24, Hatton Gdn.,
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Holbora 8202.
Works: 8. Croydon.
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A MAINS UNIT FOR CLASS B
SETS

~~continued from page 51

As there may be a difference of
potential of up to 250 volts (dependent
on the voltage of the mains) between
the two sides of the 2-mfd. condenser
in the earth lead, it is important that
the component be of good manufacture

- and adequate voltage rating.
at least be of the 250-volt uorkeng
type.

The actual connections of the unit
are obvious, so there is no nced to
discuss them here. Taps on the
potential divider ~provide decreasing
voltages in each socket from 10 to 0,
the steps being equally spaced as
regards resistance values between
them.

FROM MY ARMCHAIR

—continued from page 21

stormy day. Remove your shoes and
stockings and stand heavily on the
pateh of earth, meanwhile gripping the
bare lead-in with your hands which
should first be dipped in the salt
solution. Wait in this position until
the house is struck by lightning.
Then draw your own conclusions.
Your wife will probably draw your

insurance. Many wireless enthusiasts
have been tickled to death by this
suggestion.

s L3 »

Modern component practice appears
to get more and more complicated as
regards terminals provided.  Of course,
all this is to the good in some ways as
making components suitable for widel
different conditions, valves, ete. Some
losses usually occur by making appara-
tus too versatile, and 1 am w ondormg
whether we may not come, ultimately,
to the kind of circuit illustrated on
page 21.

It should .

¥ WHEN I BROADCAST
i By JOAN INGLESANT #{<
*%%%ﬁ**”‘*******#‘# ***#‘»‘

kBEFORE I broadeast I keep to the
unbreakable rule of at least

two hours’ refreshment at the
piano.

That does not of a necessity mean
that I practise pieces that T have
already got note perfect, but I just
play. to my heart’s content, choosing
the best music in the world to assist
the pleasant.task.

Now there has come into-being the
very thing that I was looking for.

Mark Hambourg has seen fit to edit
a new part work which contains all
the gems of the world’s most glorious
music.

Such beautiful pieces as ““ Prelude
in A Flat 7 by Chopin, Rachmaninoff’s
Prelude, “ Chanson Triste,” Rubin-
stein’s ©* Melody in . All these are
to be found in “ Master Melodies of
the World,” this publication that no
pianist should be without. It con-
tains nine complete pieces, full music
size, and 1s published weekly at one
shilling.

In the old days I used to have to
turn over this piece of music and that
in order to prepare my selection for
this quiet rehearsal, but now I have
that all arranged for me, and I can
assure Mr. Hambouw that this work
has come as a boon and a blessing to
me, and I am sure it will prove so
to many another.

B Famous Maker's Offer PIANO-TONE ’
CABINETS

7 DAYS’ FREE TRIAL
3 (or 10/- Monthly)

Bl Piano built (Pat. 8123). The

acoustic Towe brings a tine
arill,

(l?(}(l:'o»l’r"csm Ii.IJAC‘, 3,000

| acaxer's FRIGES 35/- to £15
Photoyraphs and List FREL

PICKETTS Piano-Tone

FREE £} (Cc.W. Aldvion Rd., Befﬁ?iﬁih
FOR “S.T.400”

PICKETTS CABINETS

LIST
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% A SOLDERING IRON ¥
% STAND *

% You’ll have no more burns on the
% bench or work-table if you make ,}é

this little gadget.
*%%%*%n&w%&*%* ?A’m%n&%%

ot soldering-iron, whether of

the electric or ordinary type,

can cause quite a lot of damage

if left on the workshop bench whilst

the set-builder is busily occupied in

preparing the various leads to be

joined. For instance, if it is rested

on the insulated handles of a pair of

pliers the insulation properties will be
quickly ruined.

i

SoLoerING IPON

SmAaLL Pieces
Cur ouTt

This sinl{)le stand for an eleclrie iron
is easy to make but extremely handy.

In view of the above a welcome
addition to the workshop would be in
the form of a stand for the iron, which
can be made quite simply by cutting
two pieces out of an old can as shown
m the diagram.

HAVE YOU HAD 9

particulars of the famous ¢ Magnum ™
Short Wave Adapter, which is now
available for every tvpe of rcceiver?

Fuil particulars with a list of short wave stations
and free trial offer, on request. -
LTD.

BURNE-JONES & CO.,
296, Borough High St., London, S.E.1

" pERTRIX

NON - SAL-AMMONIAC BATTERIES

FOR GOOD!

J. ST As Recommended by John Scott-Taggart.
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All these gift books are
strongly bound in brightly
coloured covers and eontain
[eatures of interest to boys of
all ages. They are splendidly
iMustrated with photographs
and drawings, and some con-
tain beautiful coloured plates.
Ask your newsagent or book-
seller to show you them all

The World’s Greatest Engineering Achievements

Here's a magnificent new Annual, which describes the wonderful romance of the
world’s greatest feats of engineering. Experts have written the intensely interesting
articles which tell the fascinating story of Man's struggle with and conquest of the
forces of Nature. This remarkable new book is crowded with hundreds of illustra-
tions, photographs, drawings and four full-page colour plates.

Modern Boy’s BOOK or ENGINEERING 7/6
School and Adventure Tales For the Boy with a Hobby

Every boy will revel in the big This splendid book is packed with
budget of ripping school and adventure brightly-written articles on practically
tales in the HOLIDAY ANNUAL, every hobby and subject appealing to
Here he can meet all the jolly school- the 1’93" Uf’ to-day. Every boy who is
boy characters of Greyfriars, St. Jim’s, keen on making things and finding out

and Rookwood Schools, whose merry Row work ~will want the
pranks cannot fail to entertain. There
are lots of other interesting features,
too, including pithy poems and puzzles,
and four fine colour plates.

HOLIDAY ANNUAL &/~

things
HOBBY ANNUAL. It is profusely
illustrated with hundreds of photographs
and drawings that show " how " in the
simplest way. Thereare also two large
folding photogravure plates.

HOBBY ANNUAL 6/~

Grand Stories of Gripping Adventure

The POPULAR BOOK OF BOYS' STORIES contains a magnificent
collection of thrilling adventure stories that's too good to be missed. The 1034
edition of this famous annual has been enlarged to 192 pages of gripping mysteries,
tales of the Wild West, and exciting stories of sport, etc.| In fact, every phase of
adventure is represented in this grand, allfiction annual, which is splendidly
illustrated.

All About the Mechanical
Marvels of To-day

The MODERN BOY'S ANNUAL 1s
packed with fascinating articles on
ships, aeroplanes, railways, racing cars
and motor-cycles, the films, and other
mechanical marvels of the modern
world, What modern boy doesn’t revel
in reading about these fascinating sub-
jects. There are also three complete
adventure stories, two coloured plates
and numerous photographs.

MODERN BOY’S
- ANNUAL 6/-

On Sale at all Newsagenls and
Booksellers.

POPULAR BOOK OF BOYS' STORIES 2/6

m
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Blue Spot Moving Coil MUSIC EVERYWHERE

yolu™ _

Use extra Biue Spot Speakers with your o ﬂ

Cabinet Speaker . i.ni et and have music lhrnughnu?th s

/ ouse. Moving coil speakers 32/8 to B7/6 5

32?“ H" B T‘lw;ilch;;tstr::u‘!n;tnnelu. srr:a l:ltalﬂgnni . 4
(with 09PM movement)  free on request. B PO & ; .

THE BRITISH BIVE JSPOT COMPANY LTD

BLUE SPOT HOUSE * 94/9¢ ROSOMAN STREET « ROSEBERY AVENLIE « LONDON-ECI k) f L3

Telephone: Clerkenwell 3570, Telegra ‘" Bluosspot, Isting, London.* "‘* -

DMstributors f Northern England, Scot i U, RAWSON 43-'\

(BheMeld and L o Etd,, 100, London B 22, 8t, Mary's (’ of,

Parsonage, MnpochHestori@e 177, Westgate R | » enstie-upon-Tyne; fo 1“"
27,38, 39, Olyde Place, Glasgow.

’ f Manufactured by ’
RON ORE °|L THE LONDON ELECTRIC WIRE COMPANY AND SMITH LIMITED,
CHURCH ROAD - - LEYTON - - LON N, E.10

-




