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Advert.

o L Mullard Pentone and Screened
“ Grid Valves clear the way for the
> biggest advance in radio histcory.

0»\ Once again Mullard  research has smashed

through every obstacle, overcome every diffi-
culty; perfected Screened Grid and Pentone
Valves are here —perfected by Mullard. It
means a revolution in radio, two valves that
do the work of four.

You have been hearing about these wonderful °
new valves for months; it was left to Mullard
to make them a practical basis for a new era
in radio ideas. All existing standards of com-
parison are shattered, the new Mullard P.M.
Pentone and Screened Grid Valves are ihe
radio valves of the future that you tan buy.

NOW. Every radio dealer stocks them.

\ e
The Muliard Wirelese Service Co., Lta., Mullard Hous:, Denmark Street, Lonaon, Ww.C.L"
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: @ Ideal for inter-
stage L.F. Coup-
ling. Output filter
choke either direct
or push pull.
Eliminator
smoothing.

CENTRE
TAPPED
L.F.CHOKE

Price

15/-

COIL

Price

15/-

Specified for

MAGNUM «“TITAN”

the amaz-
ingly effici-
ent and
popular
group of
Titan Re-
ceivers in
which we

specialise, as
construc-
tional kits or
ready wired
and tested.

" BUILD THE
¢ SIMPLE SCREEN’”’ FOUR

as described in this issue.
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Cabinet, with 10-in. baseboard ..
Ebonite Panel, 18 in. % 7 in., ready drilted
Magnum leed Condenser, ‘0001
Magnum Single Coil Holders
Magnum Vibro Valve Holders ..
Magnum Neutralising Condenser
Magnum Standard Screen, 7 in. X 6in..
Magnum 6-pin Coil Base. o o
Magnum H.F. Choke =
Magnum -0003 Fixed Condenser
Magnum -oo1 Fixed Condenser ..
Magnum Grid Leak, 2-meg.
Magnum On and Oﬂ Switch
J.B. -0005 mfd. Slow-Motion Condensers
Cyldon Reaction Condenser, -0oor mfd. .
Lissen R.C. Coupling Unit oo
Lissen Super L.¥. Transformer ..
Grid Bias Battery Clips.. b
Terminal Strip, 16 in. X 2 in,, ‘with 11
Eelex Terminais ,
Connecting wire, Flex, Screws, ete.
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Any of the above parts supplied separately as.
required.

Set of valves for-above - £2 16 0
The Set, ready wired and tested, including
Cabmet Valves and Royal v £1111 0

O

BURNEJONES

oNgfin. &S CO.LTD. [} "d"

MAGNUM I'IOUSE

TELEPHONE : HOP 6257

296, BOROUGH HMIGH ST.
LONDON.S.E.!|

MAGNUM “UNIVERSAL" THREE

The most perfect receiver yet designed
for the ultra-short waves from 15 metres
up to 2,000 metres.

Price £18

Including coils, 3 valves and Royalty.
Free demonstration in your own home
within 50 miles of London.

MAGNUM VOLUME CONTROL

Made in two
Values. 50,000
ohms and 2
megohms.

Price

7/6
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Make the Melody

April, 1929

LOUDER and CLEARER

Change now to Cossor Valves—use
Cossor Valves in every socket of your
Set —you’ll get richer melody—full-
toned and erystal clear. Cossor Valves
made possible the wonderful efficiency
of the famous Cossor Melody Maker
—they improve any Receiver. Your
Dealer sells them for 2,4 and 6 volt Sets.

with

Cossor

BRITAIN’S FINEST VALVES

A. C. Cossor, Lid., Highbury Grove, London. N.5.

374

Have you got your
copy of the COSSOR
Broadcasting Map ?

1t shows pusitions and gives wave:
lengths and dial readings of 200
European stations. It will double
your Radio enjoyment. Write for
it now, enclose 2d. stamp to cover
cost of postage, elc.

Send at once!

@ 7936
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This Month's Sets—Portable Set Problems—Television Tests—Too Optimistic.

This Month’s Sets

HE “ M.W.” “ Eagy-Change ”’ Crystal Set, which is
described in this number, is a product of the
“M.W.” Research and Construction Department.
Our constructional readers will find this a remarkably
efficient little receiver, not only as regards sensitivity, but
as regards selectivity as well. It will be found that alterna-
tive programmes can be brought in by the operation of a

single panel switch with ease and reliability.

The * Long-Distance ”’ Two, also designed and built by
the MopERN WIRELESS Research and Construction Depart-
ment, may be deseribed as a stable and highly sensitive
set for long-distance reception with telephone receivers.
As one of the members of our Constructional Department
said : “ You can scour the ether of the whole hemisphere
with this fine receiver.” Allowing, of course, for enthusiasm
it may be said that this receiver gives about the best
anybody could expect of any two-valver for telephone
reception.

The “ M.W." ‘“Portable” Three is a completely self-
contained set of light weight and simple construction. It
is easy to build and easier still to operate. This is just
the set you want for the summer and open-air use. This
again has been designed and built by the MopErNy WiRE-
LESS Research Department.

Portable Set Problems
HE ““Simple-Screen ™’ Four is a perfectly straightfor-
ward circuit, but embodied in it is a design of such an
efficient character that it gives out-of-the-ordinary
results. This is really a long-range loud-speaker set, but
great attention has been given to the question of quality
of reproduction. It is easy and inexpensive to build, and
is another product of the MoDERN WIRELESs Research and
Construction Department.

Another feature to which we should like to draw special
attention in this number is that entitled : “ Portable Set
Problems.” The author is Mr. Percy W. Harris, the Editor
of our contemporary, the ‘‘ Wireless Constructor.”
Mr. Harris has carried out infiumerable experiments with
portable sets, and in this article gives readers of MODERN
WiRrELESS the benefit of the valuable and practical tests
he has lately undertaken, and the results and data he has
collected.

Television Tests
As we go to press, secret tests of television have been
carried out. A transmitting apparatus for tele-
vision has been installed in connection with the
old Marconi House stand-by broadecasting gear, and on
March 5th the Postmaster-General, with Lord Clarendon,
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Commander Kenworthy, Professor Fleming and many
other well-known M.P.’s, were gathered together in the
General Post Office to witness a private demonstration.
Both the Baird Company and the guests who witnessed
the demonstration agreed not to divulge or give any opinion
concerning the test to the Press, but it is understood from
well-informed circles that the guests were asked to write a
non-technical report of what they thought of the demon-
stration.

It is also understood that further technical tests will be
carried out by the B.B.C. with a view to determining
whether the Baird system has undergone any improvement
which would make it more acceptable from a technical
point of view for broadcasting purposes.

A report has been current that this demonstration was
forced because certain M.P.’s in the House were under the
impression that television progress was being obstructed.
This is the view held by Mr. Cecil Malone, M.P. He has
been reported as stating in the “ Daily Herald ” that he
thinks television has been obstructed unnecessarily, and,
further, that he cannot help thinking the Cable interests
fear television very much.

Too Optimistic

HIS view, of course, is perfectly unjustified by the

facts. Every possible help has been given to

television, but certain enthusiasts who have let

their discretion run away with their common sense have

rather overdone the sponsoring of television, to the extent

of ignoring candid and technical criticism by those

competent to understand the enormous difficulties which

stand in the way of providing a public utility television
service. |

It may be judged how laymen can be carried away by
their enthusiasm for a new invention when it is stated that
one M.P. gave his opinion that ‘ television, in fact, will
soon knock even the Beam Wireless into a cocked hat.”

Well, such enthusiasm is no doubt admirable, but
considered in the cold light of technical impartiality, one
must admit it is a little amusing. We sincerely hope that
as a result of these new technical tests something trans-
pires. which will prove that television is now improved to
such an extent that it is a practical proposition.

It would be of enormous benefit to trade in this country
—to0 mention only one aspect of the value of television—
if such a service could be definitely proved to be practical.

We will refrain from further comment, however, and
wait for the report which will inevitably be made public
when the results of the tests have been carefully examined,
and judgment given.
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IDEAL SHORT WAVERS

An article of eminently practical interest.

By I H THOMAS

gNow that “The Ideal Short-
] Waver ” would have made a

rather more attractive title for
this article, but I have decided after
careful thought that such a thing
does not exist. Everyone has his
own private idea of the short-wave
enthusiast’s dream of bliss, and there
is no particular receiver or circuit that
would please everyone sufficiently
well to convince him that he had
found the ideal short-waver.

For Rapid Searching

I may as well confess at once that,
just at the moment, my ideal short-
waver consists of a detector followed
by two resistance-coupled note-mags.
I like a set with a screened-grid stage
very much indeed, but I am far more
keen on rapidly searching round the
whole short-wave spectrum to see
what I can find than on merely
tuning-in a distant broadcast at
incredible strength and then going to
sleep over it, so that my own ideal set
must be one with which very quick
searching is possible, and, naturally,
one with the minimum number of
controls to operate.

Resistance - coupled note - mags.
attract me because of the silent
background obtainable with two good
resistances in use. Everyone is
familiar with the perpetual under-
current of ““ mush *’ which comes in on
the short waves when the set is being
operated just on the oscillation point.
This mush is not to be confused with
noises arising from a defective H.T.
battery or a loose connection; It is
inevitable to a certain extent.

Eliminating Mush

Quite recently I found that it was
possible to arrange a resistance-
coupled short-waver so that the mush
was almost entirely absent, and I
have decided that a much greater
portion of it than I previously
suspected is caused by long-wave
stations and harmonics that are
picked up directly on the primary
winding of the LF. transformer.
This was confirmed by comparing the
amounts of mush received when a
cheap and an expensive transformer
were in use. This particular portion of
the mush is only heard when the set

is oscillating, while another portion,
which is never lost on some sets, is
apparently due to a noisy grid leak.
Trying some fifteen grid- leaks pro-
duced one which did not make the
noise !

A little reflection will show that a
resistance-coupled set with an anode-
bend -rectifier has eliminated the two
causes of this annoying ‘““mush.”
Here, therefore, is another good
reason for my own choice of the ideal
short-waver. In passing let it be
mentioned that unless really good and
reliable anode resistances are used the
mush is liable to be doubled or trebled
in strength.

I inquired of a friend, whose only
interest in short-waves lies in the
logging of distant broadcasting
stations, what he would consider to

RADIO IN PERSIA
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New officials connected thh the National
radio organisation receiving instruction in
wireless transmission and reception.

be the ideal short-waver, and his

answer, though somewhat elusive, is

rather interesting. He said: “ Any
set that will bring in stations that the
ordinary ‘detector and note-mag.’
fan can’t get!”’

As a matter of fact, such a set as
this is a tough proposition at the best
of times, since the average detector
and note-mag. on short waves will get
such an amazing number of stations.

On the broadcast waves the user of
a set with one good stage of H.F.
justly feels quite superior to his next-
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door neighbour with a mere two-
valver, and can back up his superiority
by the stations he receives and the
manner in which he receives them.
On short waves, however, it is by no
means so easy. A set with two
screened-grid stages needs to be very
well designed and operated if it is
even to bring in stations that the
“H.F.-less ” receiver does not get.
True, a screened-grid set will get
the same stations with much greater
certainty and consistency, but it is a
decidedly moot point whether it will
get any others. 1 think, speaking
from my own experience, that this
friend, although he does not know it
himself, would think the super-het.
his ideal.

Super-Het’'s Drawback

I used one on a special series
of tests lasting some six months,
and, although Morse work was in
question at that time, I used to amaze
my friends by including in my lists of
stations calls that they had never
even heard of! So many of these
appeared that a deputation solemnly
called late one night to make sure
that I was capable of reading Morse
without garbling the call-signs! As
a matter of fact, I was able to
demonstrate the set working at its
very best.

The super-het. has, of course, one
huge drawback in the * second-
channel interference ’ from which it
is inseparable. There are quite
enough stations on short waves
occupying narrow bands of wave-
lengths now without our using sets
that will bring each one of them in at
two places on the dial. For broadeast
this does not matter very much, since
most of the short-wave broadecasters
are fairly widely situated in frequency.
For amateur Morse work, however,
the extra interference introduced in
this way is prohibitive.

Best for Home-Constructor

The absolute tyro, as far as short
waves are concerned, would un-
doubtedly find his ideal set the much-
derided detector and note-mag. Such
a set, carefully designed, is capable of
extreme sensitivity and ease of opera-
tion, provided that capacity-con-
trolled reaction is used, and that the
circuit is so arranged that both the
variable condensers have their moving
plates earthed. Good slow-motion
dials, preferably with a metal sereen
of some kind, are also desirable.
With these precautions it will usually
be unnecessary to use a metal panel,
or to set the condensers back behind
the panel. :
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The author considers that radio

announcing to-day is an odd way of

earning a living, and recalls some of

the fascination that attended the early

days of broadcasting when he himself
was a Director- Announcer.

By A. CORBETT-SMITH.

ALKING about our radio announcers, I often wonder
what is the special attraction about the work
in these days. What it is, I mean, which brings

men back to the game after years ?

For Manchester listeners have lately welcomed the
return of their old friend, Mr. T. C. L. Farrar (*“ Uncle
Ajax,” if 1 mistake not); the London and Daventry
audiences are reviving old memories through the well-
remembered voices of Mr. Eric Dunstan (after his India

by
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Mr. Rex Palmer, who
undoubtedly is one of the
most popular of all an-
nouncers. His voice has
been heard from Savoy
Hill since the earliest
days of broadcasting.

24,
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adventure), of Mr. Rex Palmer and Mr. Dérek McCulloch.
All returned to microphone duty after a long silence.

To-day it seems rather an odd way of earning a living,
when you come to think of it. It is so—what shall Isay ?—
negative ; as the B.B.C. now orders conditions of working.
So very different from the early days of radio when the
announcers were hard-working sharers in the strenuous
activities of a station’s 98-hour week, and did things—
mighty well, too!

What the Judge Said, and. ..

Very nervous work, too, I should imagine, to-day.
Mispronounce ‘‘ Kirkcudbright ” or * Alnwick” in the
News Bulletin and it seems that you have half the popula-
tion of the British Isles down upon you the next morning.

And why is it that (excepting for impressionable women
who seem to treat them as film stars) the announcers are
go often the subject of derision amongst folk’ who cer-
tainly should know 'better ?

3717
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For instance, I was in a Law Court the other day when
the defendant in an action was described as an employee
of the B.B.C. Like a flash the judge turned to the defen-
dant.

“ Oh,” remarked his lordship, in a tone of scathing
irony, “I suppose you are one of those ¢ golden-voiced ’
announcers who call us—"

“ No, my lord,” broke in the defendant hurriedly, “ I
plug pipes.” (Laughter.)

But I shall hazard an explanation of that. Curious as
it may seem, our so-called “ intellectuals” still regard
broadcasting with a certain contempt. Just as they lately
regarded the cinema. The announcer is the liaison officer
between the B.B.C. and the public. The overt representa-
tive of the B.B.C. Thus, whenever chance occurs, he it is
who gets trounced.

A suave and polished gentleman, your announcer of
to-day, with an odd stamp of bureaucratic officialdom
about him. Just like his employers. Yet gracious and
courteous withal. For the B.B.C. ever was a most courteous
body. But I often wish that he would occasionally break
loose and be himself—a human being, instead of a vulcanite
mouthpiece.

. . . What the Bandsmen Said

No, most certainly the game is not so cheery and
exciting as it used to be in the old prehistoric days.
Days when a studio carried three or four telephone

%
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Mr. Cecil Lewis, a previous radio “ Uncle,”’ who a few years ago
retired from active broadcasting in order to write and arrange
dramatic productions — many for the microphone.
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Teceiver microphones strung from the ceiling, and you
always forgot to switch on the particular “ mike” into
which you were speaking. When, instead of the throbbing
tones of King Richard II in-his dying speech, the audience,
by accident of ‘‘ mike,” would be treated to a lively
private discussion between a couple of bandsmen in the
corner upon the probable winner of the 3.30 race.

Guide, Philosopher, and Friend ,

I shall always remember the very first bit of radio
announcing which I ever did. Cardiff, February, 1923. 1
took on the News Bulletin by way of a try-out, and
recited each item in a different voice, with appropriate
dramatic emphasts.

There was a lovely murder item, for one. I put that
over like Henry Irving declaiming * The Dream of Eugene
Aram.” Very blood-curdling and shuddery! The next
item was a trifling London coster comedy. That went over
mn the style of Albert Chevalier in “ Knocked ’em in the
Old Kent Road.” A choice fragment from Moose River
Gulch, Pa., was given in the guise of a * hobo” from
Coney Island. The Stock Exchange prices, with inter-
polated comments, were, for once, as joyous as a Jack
Hulbert revue.

Imagine that from 2 L O to-morrow night ! And picture
the Corporation’s post-bag the next morning!

“ Ah!” say you. ‘‘ Thank heaven we have progressed
since those days! We couldn’t stand for that sort of
foolery now!”

Quite! But that, of course, was an extreme case. Just
a puppy worrying & slipper, as you might say. But as for
the “ progression "—well, I am not so sure. We may have
gained on the swings, but we have certainly lost on the
roundabouts.

Between London and the provincial stations a great gulf
lay fixed. London announcers always had to mind their
P’s and Q’s. Away in the country the station director

himself was invariably the principal announcer, and he

A photograph which recalls the early days when, as the author
says, “a studio carried three or four telephone receiver micro-
phones strung from the ceiling.’’

played a vastly different part from his brother in London.

And the part which instinctively he assumed was
that of ‘‘ guide, philosopher, and friend ” to his unseen
audience. He vaguely knew himself to be assisting at
the birth of a new and mighty force. He was opening, to
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scores of thousands of folk, the gateway into a new and
very wonderful world.

And yet, by an odd and fortunate paradox, he had no
time to stop and think of it like that. His daily work
was far too strenuous. Had he stopped to think he would
have been too over-awed by his dread responsibility to
continue.

And so it was that, in the joy of this new and exhilarating
game, we director-announcers sat aloft in our tiny watch-
towers like so many portly Falstaffs, * uttering most

b
e

The Hon. David Tennant, who
until recently was an announcer
at Savoy Hill. Not long ago
he was bequeathed a fortune
by Viscountess Grey, but he
generally arrived at the studio ina
small and quite inexpensive car.

e
v
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contagious breath.” We laughed and the world laughed
with us. And we all, audience and announcers, were the
better and happier for it.

Crude and amateurish much of it may have been by
present-day standards. But, at least, it was big and
human.” And, above all, it glowed and rollicked with the
golden spirit 6f Youth. We made our appeal to the heart
rather than to the brain, We treated the grown-ups like
children, jolly school-boys and girls, and the young folk
we treated like grown-ups. We were all just one happy
family together.

The Laughter of Creation

Things are generally like that at the beginning of a
venture. It i1s the laughter of creation, as when “ the
morning stars sang together.” But the hour quickly
passes. Radio entertainment has swung into an ordered
stride. Programme items are timed to the fraction of the
Greenwich second-hand. Announcers, and their victims,
are neatly dressed, tabbed and docketed behind plate-glass
windows : “ This style, £3 17s. 6d.” But I am glad if
Manchester is glad to have ““ Uncle Ajax >’ home again.

America, as usual, has gone very thoroughly into the
matter of the *“ ideal announcer.” But the decisions of the
authoritative committee formed to consider it do not
really carry us very far. They have concerned themselves,
for the most part, with abstruse details like rate of speech,
with pitch variations and suchlike fearful wildfowl.

But one factor they did emphasise strongly. The need
for * personality ” on the part of the announcer. And,
as'an old stager, I cannot but agree.

Personality, in any walk of life, is a gift from the gods.

‘Whether pleasing or displeasing it does lift a man out from

the rank and file of a crowded world. But in a man
who has the daily task of presenting to millions of mixed
folk a programme of artistic and educative merit, a
gracious, sincere and sympathetic personality is, surely,
of the first importance. )

And if, combined inseparably with this entertainment,
we add what T have always conceived to be the ultimate
function of radio—the welfare, health and happiness of the
community and so the formation of character—we come
to see yet more clearly how paramount is the need for that

(Continued on page 415.)
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This interesting set has been specially designed by the *“ M.W."" Research Dept. to combine many.of the best

features of the * transportable” and true portable types.

Its unusually powerful L.F. side-enables it to

put up a remarkable performance, cven on-an enclosed frame aerial.

HE increasing popularity of
the * transportable ” type of
set is rather apt to make us

forget our old friend the true portable,
with its very real attractions.

By ‘ portable,” of course, I mean
the kind of set which is not too large
or too heavy to be carried about with
reasonable ease, and so can be taken
on motoring expeditions, away on
holidays, and so on.

The *‘ Transportable” Type

The “ transportable,” on the other
hand, is a bigger and more powerful
type of receiver which is really in-
tended for convenient use in any room
in the house, its main advantages
being the absence of external bat-
teries and wires, pleasing appearance,

and its power of providing a pro-
gramme just where you want it.
Such sets will undoubtedly form a
larger and larger proportion of those
in use in the future, and although
their range is necessarily limited by
the fact that they work on an enclosed
and not too efficient frame aerial,
modern examples can put up quite a
useful performance.

A good example of a home-con-
struction_design for a set of this type
isthe “ M.W.” “ Transportable ”’ Four,
described in the last two issues. This
set was actually capable of bringing in
foreign stations on the speaker after
dark, not, of course; at very great
volume, yet at quite pleasant strength.

That such results can be obtained
with only four valves indicates that

1 Panel, 16 in. X 7 in. X { in. or

3 in. (Radion, Trolite, Ripault,
4 ‘“ Kay-Ray,” Becol, etc.).

Special cabinet, with baseboard 4}
in. deep (Ready Radio).

*0005-mfd. variable condenser (Bur-
ton, Lissen, Igranic, Lotus, J.B.,
> Dubilier, Utility, Ormond, Formo,
4 Gecophone, ete.).

*e NOTE : One of the smaller and
“lighter types is obviously to be pre-
ferred.

*00005-mfd. miniature type con-
S denser (J.B., Burton, Cyldon,
- Igranie, etc.).

4 NOTE : The capacity nced be
4 approximate only, since this s
'o the reaction condenser. A panel-
mounting neutrodyne type will
¢ serve at a pinch.

1 On-off switch (Bulgin, Lotus, Lissen,

=3
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Igrauvic, Benjamin, Burne-Jones,etc.).

0060690000000 00000000

COMPONENTS REQUIRED

3 Sprung valve hoiders (Formo, Lotus,
Lissen, W.B.,- Igranic, Benjamin,
Pye, Marconiphone, Bowyer-Lowe,
B.T.H., Burne-Jones, etc.).

2 H.F. chokes (Lissen, Igranie, Cos-
mos, R..-Varley, Bowyer-Lowe,
Dubilier, Burne-Jones, ete.).

2 L.F. transformers of low ratio and
fairly small dimensions (Philips and
R.I.-Varley ** G.P.” type in original.
A few other suitable types are the
Igranie ** J,>* Mullard, Cossor, Mar-
coniphone *‘ Universal,”” ete.).

2 2-mfd. condensers (Lissen. T.C.C.,
Mullard, Dubilier, Hydra, Ferranti,
ete.).

Wire-wound anode resistance, about
50,000 ohms (Lissen). If one of the
other good makes is chosen, e.g.
R.1.-Varley, Igranic, Dubilier, Mul-
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the modern set of this type is reaching
a pretty high level of efficiency.

True, it cannot be recommended as
an ideal outfit for the man whose
main interest is long-distance recep-
tion, but the fact that it is capable of
bringing in foreigners is a good indica-
tion of the reliability with which it
will perform its main function of
receiving the local and 5 G B, and
doing it, moreover, with a good
reserve of power.

Limitations of Portability

The real portable can only be
defined as a receiver of compara-
tively small size and really moderate
weight, and that cuts out the possi-
bility of using many valves right
away. To get the fullest measure of

lard, Ferranti power type, ete., a
holder will also be required. 4

1 -0003-mfd. fixed condenser (Igranie,
Mullard, T.C.C., Dubilier, Clarke,
Goltone, Lissen, Magnum, etc.).

1 -001-mfd. fixed condenser (Goltone,
ete.).

1 -0003-mfd. ditto (Dubilier, etc.).

1 2-meg. grid leak and holder (Lissen, b
Dubilier, Mullard, Igranie, Pye,
Ediswan, etc.).

1 Filter output L.F. choke (Burne-Jones
centre-tapped type in set, with
centre terminal not used. Another ¢
type of moderate size and weight is
the Pye 20-henry).

Material for frame winding,
battery plugs and spades, ete.

Loud speaker (see text), batteries and
valves.
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portability, it is probably wisest to
give up the idea of using a loud
speaker, and come down to a very
sensitive little two-valver for head-
phone reception, but that is probably
going too far to please many people.
There is just one class of all-
enclosed set which is something of
compromise between the two types,
and that is the three-valver. Using a
really good frame-aerial circuit of the
Hartley type, and two powerful L.F.
stages, such a set will give quite good
loud-speaker reception up to perhaps
30 or 40 miles from a main station,
and will do the same for 5 G B almost
anywhere in the South and Midlands.

Conservative Claims

Reception of foreign stations is
possible, but it requires skilful hand-
ling, careful setting of the frame
aerial, and so on, and we do not
feel it is fair to claim it for such a
receiver. The performance which can
be expected, however, is good enough
to justify the building of the set as a
general receiving outfit for use at
home as well as for portable purposes.
By choosing a suitable cabinet or
case of pleasing appearance, the set
can be made very presentable, and
80 qualified for inclusion in the “ any-
where in the house ” class.

By working things out to fairly fine
limits in the design such a receiver can
just be got down to limits of size and
weight which justify one in calling it
a portable, careful choice of a case
being one of the most important
points. Really, a set like this can
be regarded dither as a large portable

or a sixall transportable and forms a
compromise which has a great deal
in its favour,

You will find that the set illustrated
on these pages forms a rather good
example of this type. It is decidedly
moderate in size, for its height,
width and depth are only 183, 164,
and 6% in. respectively, and its per-
formance is definitely exceptional.
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coupled stages, and, of course, the
““mag.” thereby obtained is tremen-.
dous. The risk of L.F. instability
which remains is slight, and if it does
occur it is generally quite simple to
deal with. (We will give some hints
on this point a little later on in this
article.)

A glance at the circuit diagram at
this point will show you how the set

AT/

50,000 OHMS

X a65

This last is due to a rather interest-
ing feature, namely, the use of an
unusually powerful L.F. side. As a
rule, designers of portable and trans-
portable ‘sets hesitate to seek very
high magnification in the L.F. cir-
cuits, because they fear instability as
a result of the absence of an .earth
connection.

That fear is generally quite justified,
but we have found that with the aid
of modern devices for preventing
battery coupling it becomes quite
feasible to use two transformer-

Although the set proper (here seen removed from the case) is very compact, it is by no

means cramped.

The placing of one or two bulky components under the baseboard helps

to avoid crowding.
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is arranged. There is first of all a
Hartley type of detector circuit, with
a centre-tapped frame aerial and a
very small-sized reaction condenser,
then two transformer-coupled L.F.
stages with the usual modern pro-
visions to prevent instability due to
battery coupling and feed-back at
H.F. from the set to the frame aerial.

These safety devices comprise the
standard type of anti-motor-boating
filter at the detector stage, an output
filter for the loud speaker, and an
arrangement of H.F. choke and by-
pass condenser in the anode circuit of

g the last valve. This last is intended to

prevent any H.F. component which-
has made its way as far as the last:
valve from going through the loud
speaker and setting up feed-back
effects via the frame-aerial winding.
It can on occasion prove a very
essential device to break a possible
reaction chain, and although it is not
necessary in every case it is not ad-
vised that it should be omitted.

Results on Test

This combination as a whole we
found extremely stable and well be-
haved, and the results it gave on test
were considerably better than we had
hoped for. In the “ M.W.” laboratory,
for example, it gave really full and
adequate loud-speaking on both 2 L. O
and 5 G B, the latter with perceptibly
less than the maximum permissible
amount of reaction, so that quality
was still good.

As a matter of fact, these two
stations were very nearly as loud as
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on the “M.W.” *Transportable”
Four. The reason, obviously, is that
the receiver has a more powerful L.F.
-side than it was found safe to use in
the ““ Four,”” where there was already
a sensitive H.F. stage. The difference
between these.two designs, so far as
performance goes, is naturally found
on weaker signals, such as those of
foreign stations, where the * Four”
begins to show the advantage to be
derived from its H.F. stage.

The ““ Three,” then, is a very suit-
able set for use on 5G B and a not-
too-distant local. It would obviously
be unfair to lead the reader to expect

The completed set fitted into the cabinet with the frame winding connected up and the battery leads ready for attachment to the

batteries. Note the space for the loud-speaker unit.

to pull in a string oi foreigners as
well just because on a very good
night a skilful operator could squeeze
them out of the speaker by mis-using
reaction. We do not propose, there-
fore, to make any such claims, despite
the fact that we rather surprised
ourselves with this set one particu-
larly good night.

General Assembly
So much for preliminaries. Now let
us get down to business and see how
the set is put together. The general
system of assembly is a fairly simple
-one. The case we have used is an
existing pattern, of quite normal type.

Above, it has a compartment in which
the set proper is housed, this latter
being bwilt in just the usual way with
a panel and a rather narrow base-
board. Below is a grille, upon the
back of which the speaker unit is to
be mounted, and behind -which is a
space for batteries.

Winding the Frame
The whole back of the cabinet is
detachable, and carries four ebonite
corner strips with saw-cuts to hold
the frame-aerial winding. This wind-
ing consists of 14 turns of No. 26
D.S.C. wire, with a 7-turn tap At

one gide of this winding a little block
of ebonite is fitted, and on this there
are to bhe fitted three small terminals
or brass screws with soldering tags.

To the outer two the ends of the

windings are finished off, and the
centre-tap goes to the middle one.

Flex leads are then provided from
these three terminal points to the
approximate points in the set, and
these should be of sufficient length to
permit the back to be opened a little
to give access to the batteries.

The photographs and diagrams will
make- these details quite clear, and, of
course. the actual method of construe-
tion is a matter which can be varied

381
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to suit your own ideas. By the way,
you will find this particular cabinet is
supplied with the ebonite corner sup-
ports for the frame fitted and all
ready for winding.

Choosing Light Components

The construction of the set proper
is very simple, and calls for no par-
ticular explanation. The .choice of
components is of some importance in
any receiver designed for portability,
however, and a few notes here may be
helpful. First of all, it is quite obvious
that an effort should be made to select

‘components of moderate size and

weight, and the list of parts elsewhere
will give you some help in this direc-
tion. |

The variable condenser should ob-
viously be chosen with some care,
since some of the best makes which
are noted for their mechanical excel-
lence are far too heavy for use in a
portable.

The two L.F. transformers, again,
call for discretion, since a pair of the
largest types would be exceedingly
weighty. It is necessary, therefore, to
obtain two of the smaller types intro-
duced recently, in which the use of
special materials and methods has
enabled the manufacturers to keep

Q



April, 1929

MoberRN WIRELESS

I

gL
FLANTI

Iy

7922

LD S0 FOIS m.,u»\v\k%\wﬂmw onv
AN, =0 =
FO/S, INO oL +g9o9oy

ON/NI VWV TS
U~

T ISNIFONOD
NO/ILDVIY
0000

‘WO VIO ON/YIM

—LA U

IFHOHD Y7 FO

alatZ .N,Q.n FaIS TNO, 0L  FXOLDY LS
SASNES O ]
o) OIRNOL: -
s 1-.“...\@0@ e .w
© 2= \@% 2 M
‘79
4 95 —7(0) SO
ey ovr77 87 % @ =
©) (O ¥ dss o)
\JGONY Q‘W\M:MV‘
AT (B | ©)
—7 07 Q.U ey e

YISNITONOO
ONINA L

HOLIMS SSO=NO LT

STHON/ N TT7VOS

THEENE

382



April, 1929

down the size and weight and yet get
a satisfactory performance.. It is
wisest, by the way, to use trans-
formers of two different makes, tvpes,
or ratios. This is in the interests of
stability, since if two exactly similar
transformers are used a little diffi-
culty sometimes results.

You will note in the photos that the
first HF. choke and the reaction
condenser fit pretty close together,
and if different makes are used it is
possible that they will clash.

The remedy in this event is to move
the reaction condenser one inch
nearer to the tuning condenser, and
shift the L.T. switch inwards by a
similar amount to keep the layout
balanced. You should evidently look
into this point before drilling the
panel.

To be on the safe side it is best to
use H.F. chokes of different makes
in the two positions in this set, and
it is necessary to choose a very com-
pact one for the second (i.e. the one
in the output circuit). The original
chokes were a Lissen (detector posi-
tion) and an Igranic (output valve).

Saving Space

The rest of the assembly is a quite
straightforward business, and calls
for little further consideration. You
will see, by the way, that we have
adopted the usual scheme of a set of
flex leads and plugs or spades for all
the battery leads instead of terminals,
since a considerable amount of space
is saved thereby.

On the underside of the baseboard
you will find one or two parts are
mounted to save space, and the
connections thereto call for a little
care, but they are quite clear on the
wiring diagram. One of these parts
is the resistance used in the detector
H.T. feed lead for the prevention
of battery coupling, and this in the
original was a Lissen wire-wound

anode resistance which, being fitted
with terminals at the ends, was
““ hung ” directly in the wiring with-
out a holder.

Other types could, of course, be
used, but the necessary holder shquld
then be remembered. (Any re-
sistance of the anti-motor-boating
type will suit.) The value for this
should be round about 50,000 ohms,
but it is not critical; 60,000 ot
70,000 will do.

Another view of the set itself, showing the open nature of the layout.

to the tuning condenser to clear the H.F. choke or the detector valve.

Now about the loud speaker. There
is room in the cabinet for several
different types, and we do not wish
to prejudice your choice here, for it is
obviously very much a matter of
personal taste. © For example, you
could use one of the special portable
set types produced by Messrs. Crom-
well Engineering Co., and by Messrs.
F. Squire.

MoDERN WIRELESS

These are supplied in the form of a
kit of parts, but they are very quickly
and easily put together. (One was
used in the “ M.W.” ¢ Transportable ’
Four) Again, there are several com-
mercial speakers specially intended
for fitting into portables which are
sold ready assembled.

Packing the Batteries

The battery compartment is of
fair size, and you will find no difficulty

Note :—With some
of the larger reaction condensers it may be necessary to move this component nearer

(See text.)

in packing in 100 or 120 volts of H.T.,
a 9-volt G.B. battery, and a small
unspillable 2-volt accumulator. This
last should preferably be of rather a
squat shape, to facilitate packing
securely.

In arranging the batteries it is
best to try to distribute the weignt
evenly between right and left, so
that the set shall be easy to carry,

| FROM -P"QF ‘{3

— s

LOKenRY
L. F Croxe

BACK LEDGE OF BASEBOARD

FROM HT+H TERMINAL ON
THE L.FTRA ALSFORMER{A £75)

UNDERS/IDE 2F
BASELOCARL

7o ATH+2 PLuc

70 F=reRMINAL ON V)
S .

Rom +8B°on LF
TRANSFORMER
(f-F 77l

Q) I wrre woouns

ANODE RESIST £
50,000 CHMS

70 K73/ Prys

Y.891.

EDGCE OF BASELBOARD JOINED 70 PANEL

A separate wiring diagram for the parts on the underside of the baseboard.

Compare this with the full diagram on the previous

page and note the wires passing through holes in the baseboard.
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and two separate 60-volt H.T. units
are a help here. Having found a
good distribution of weight it is
advisable to wedge all the batteries
in place firmly, and some wooden
wedge pieces are useful for this
purpose. (At a pinch some paper
wedges can be folded up, and will
serve quite well.)

Valves should, of course, be 2-volters,
and for the detector you want one of
the H.F. type (20,000 to 30,000 ohms)
or a medium impedance R.C. type
(40,000 to 60,000 okms), the latter
being slightly better. For the second
socket use a “‘ general purpose” or
“L.F.” type (10,000 to 18,000 ohms
or thereabouts), and in the last socket
a small power valve.

H.T. Adjustments

Asregards H.T. voltage adjustment,
you will find that there is a separate
lead for the detector valve, and this
requires adjustment to find the
voltage which gives you the smoothest
reaction control. This voltage will
probably be higher than you would
expect, as a result of the voltage drop
across the anti-coupling resistance,
so try voltages from, say, 60 volts
upwards for a start. The other H.T.
positive lead, of course, requires all
the volts you can give it.

Finally, as to the remedies for L.F.
instability in this receiver. Don’t be
alarmed that we should mention this
point, because it is really a very
remote risk, and we only bring it up
because it is a new type of set to
many people and we want to cover
all the possibilities. Actually, 'if

you make a good copy and take no
liberties it should be a perfectly
stable set, and the chances of trouble
are very slight indeed.

Extra Stabilising

The main safety precautions are
already included in the set, and
should be ample in all normal cases.
Where some slight irregularity occurs,
however, the following hints should
enable you to achieve stability.
Try, first, reversing the loud-speaker
leads, then a }-meg. grid leak in
parallel across the second L.F. trans-
former secondary terminals. Next,
if by some ill-chance there are still
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tion during the winter months may
be desirable. In the ordinary way,
of course, it can be taken from room
to room, and will pick up the pro-
gramme on the enclosed frame aerial.
To do this properly the set must be
placed correctly so that the frame is
edgewise to the oncoming waves,
and so it is necessary to revolve it
until you find the position which
gives the loudest signals.

By the way, this setting is not
necessarily that of the true direction
of the transmitting station, because
the waves may be deflected con-
siderably by metal and other conduct-
ing objects in the building. The ex-
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signs of instability on the L.F. side
(very unlikely), reverse the econ-
nections to the secondary of one of the
L.F. transformers. This is not a very
desirable procedure, and so should
not be resorted to if it can be avoided.

Now, perhaps, some hints on the
use of the set as a permanent installa-

A helpful view showing the connections of the frame aerial and the arrangement of th
anti-coupling filter for the detector valve.
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periment, of revolving the set should,
therefore, always be tried, and some
rather surprising effects will some-
times be obtained.

During the winter, when the set
may become a more or less permanent
installation in a particular room, it
may be desired to attach the existing
aerial and earth to increase the range
of the set. It is quite easy to do
and, of course, gives you a chance of
picking up distant stations properly,
and also permits the set to be placed
In any position, since the directional
properties of the frame will now
largely disappear.

How to Do It

This is what is needed. Connect
the earth to L.T. negative, or indeed
to any convenient point on the L.T.
circuit. For example, you could fit
a terminal or socket in the detachable
back of .the case, and wire this to
the centre-tap on the frame. This
makes quite a neat job.

The aerial is to be connected to a
tapping point on the frame winding,
suitable points being at 2, 3 and 4
turns from the centre (it doesn’t
matter which side), some sockets in
the back of the case again being
suggested. The tuning range then
remains the same, l.e. that of the
normal broadeast band.
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HE design of a portable receiver
is fraught with many prob-
lems—interesting problems, it

18 true, but none the less difficult.
Having spent a good deal of time in
endeavouring to solve such problems,
it occurred to me that an article
dealing with the outstanding points
in portable set design might be of
interest and possibly of some value
to MoDERN WIRELESS readers.

Before dealing with the actual cir-
cuits, let us analyse the position care-
fully to see exactly what we want,
and how the design of a ““ portable >
differs from that of the ordinary kind
of receiver.

First of all the set must he com-
pletely self-contained. This means
it must have its own aerial (or col-
lecting system), its own power supply,
with high-tension, low-tension, and
grid bias, and a built-in loud speaker.
Secondly, it must be reasonably com-
pact and truly portable.  Some
alleged portables can only be lifted
by a healthy, grown man, and few
people would care to carry them even
half a mile. Fortunately the word
*“ transportable ' has recently- been
introduced, to indicate the self-
contained set which is not necessarily
of the type one can carry about easily.

- Compactness is related to portability,
and even the lightest set 1s awkward
if unduly large.

Upkeep and Quality

Thirdly, the cost of upkeep must
be kept within reasonable limits.
1t is on this point that many of the
commercial portable sets (and par-
ticularly those sold at low prices) fall
down so miserably. Cost of upkeep
includes high-tension replacements,
low-tension charging (with replace-
ment of low-tension accumulator

when worh out), and valve replace-
ments.

Fourthly, the quality of reproduc-
tion must be good. Nothing is so
irritating as poor quality reproduction,
and, as many listeners are still
unaware of what can be obtained in
good quality loud-speaker reproduc-
tion, and poor quality is not always
immediately apparent, many poor
sets “ get by.”

Simplicity and Certainty
Fifthly, the set should be easy to

operate. Thé average set-user is
Series
®
Farascee
fil_‘.’ A.861.

unskilled and probably will remain so.

The expert can get marvellous results

out of a portable set if it is provided

with a number of variable controls,

but the only portable set which

appeals to the average purchaser is
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‘one on which he hirhself can get as

good results as the expert.

Sixthly, the set must be * safe.”
Safety in portable sets is not often
considered, but when one remembers
that the mere portability of such a
receiver tempts one to shut it up
and place it anywhere, see how easily
a leaky accumulator can do pounds
worth of damage by burning holes in
carpets, ruining floors and furniture,
and goodness knows what else be-
sides ! Portable sets are often stood
on casy chairs, and think what would
happen if even a teaspoonful of accu-
mulator acid leaked through the case
to the chair. A badly designed set,
too, may develop internal * shorts,”
and it must not be forgotten that a
new high-tension battery short - cir-
cuited is quite capable of causing a
nasty fire. Further, we have not yet
reached perfection in valve manu-

‘facture, and an internal short-circuit

in a valve may cause all kinds of
trouble. Safety in a set cin come only
from using good components, and
good material, and a good design
properly carried out.

Loud Speaker Problems

I have listed our main requirements
under separate headings, but it is
remarkable how interlinked are these
various requirements. For example,
consider a receiver operating with its
batteries two or three feet off, and
with a loud speaker the same distance
away. The sct may be giving excellent
quality and general satisfaction. Stand
the speaker on top of the set, however,
and bring the batteries within an
inch or two of the receiver, and we
may get either a terrific howl or audio-
frequency reaction, which completely
spoils the quality.

Thus one, two, and four of our
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requirements are closely interlinked.
Compactness itself is easily achieve-
able, but quality with compactness
is by no means so easy. One of the
biggest problems is getting proper
results in a self-contained set which
has the loud speaker extremely close
to all other parts.

_ There are several points of contact
between quality and compactness.
If we are to achieve good quality it
is no good trying to build a set with
too small a cone. Too many manu-
facturers gain compactness by using
high-tension batteries of far too small
size. KEfficiency will be considerably
reduced, too, if we wind our frame
in such a way that a large number of
metal parts come close to it, for the
ideal frame aerial should be wound
as far as possible ‘“on air.” It is
very easy to experiment on this line
by taking a set working with an open
frame and placing various objects,
such as low-frequency transformers,
loud speaker, etc., immediately within
the frame. You will find that both
tuning and strength are very con-
siderably altered by such inclusions.

The Questiop of Weight

Weight can be cut down in many
ways, but in most of them efficiency
is sacrificed. It is sheer folly to obtain
the smallest high-tension battery of
the voltage you require, the: smallest
and lightest 2-volt accumulator, and
the lightest transformers regardless of
quality. It is equally absurd to cut
down the high-tension voltage in the
same way.

On the other hand, the case or
cabinet is often needlessly heavy, and
so long as the case is strong it can
be made as light as possible. Avoid,
however, using metal work to obtain
this lightness. It might occur to you
that a light metal frame would give
all the rigidity and strength you
require. True, it will, but as your
frame aerial has to be included in
this receiver, the metal framework
will probably prevent you receiving
any signals at all!

‘Getting the Right L.T.B.

We thus see that weight and
efficiency must be carefully balanced
against one another. High-tension

should be adequate for the current

consumption of the set, and the
wireless designer in working out his
receiver will see’ that high-tension
demands are brought down to a
reasonable figure so that a compara-
tively small high-tension battery may
be used at an efficient rate of dis-
charge.

The cost of upkeep, our third point,
requires a good deal more considera-
tion than it generally gets. The main
cost is for the replacement of *high-
tension batteries, and the batteries of
many portables now sold “ give up the
ghost ” in about three weeks if the
sets are regularly used each day. If
the low-tension accumulator is too
small it will need very frequent re-
charging. A 20-ampere hour (actual)
accumulator is a satisfactory size. A
20-ampere hour unspillable accumu-
lator of the type used in portable

ety
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receivers should give ten days’ to-a
fortnight’s service on the average
portable set, assuming the receiver
to be used about three hours every
day. It is a wise plan to get two
accumulators so that when one is

;‘\ field day arranged by the members of Sheffield and District Wireless Society, who tried
to track a secret transmitter by means of frameverial bearings. This photograph shows

one party at work.
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away at the charging station the-other
will enable you to *‘ carry on.”

At the same time, it should not
be imagined that the cost of charging
is the only cost in connection with
accumulators. None of them are
everlasting, and cheap and inferior
accumulators may only stand up to
work for about six or nine months,
after which they may have to be
replaced. We thus see that the cost
of upkeep of a cheap set with a shoddy
accumulator and too small a high-
tension battery may be so excessive
as to make your total wireless costs
greater than if you have bought a
set costing two or three guineas more,
but with better batteries.

Single-Dial Tuning

Good quality should be demanded
by every portable set purchaser. It
can be obtained and many sets have
it. The purchaser should not be put
off with the excuse that one must
tolerate poor quality because the sct
is self-contained and portable. The
average reader would be surprised if
he knew how many factors had a
bearing on quality and how difficult
it is to make a set which is both
portable and really good in its repro-
duction.

The question of the set being easy
to tune is of the upmost importance to
the average user. After all, the real
enthusiast builds his own set and,
except for those cases where the
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erection of an outside aerial is difficult,
he generally prefers the many advan-
tages of a set with a separate aerial
and earth. A single tuning dial and
reaction control is all the ordinary
listener cares to handle, and although
a set can be made much more effi-

LoaoivG
Con.
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A.860

cient with two or three tuned circuits,
I think the difficulties in manipulation
of such a set more than outweigh the
additional sensitivity and selectivity.
After all, the selectivity problem is
easy in portable sets, for the frame
aerial itself is an enormous help.

A single tuning dial and a reaction
control do not necessarily make the
set easy to handle. Many portable
sets have very crude reaction of the
floppy kind, making it almost impos-
sible to reach that highly efficient state
just below oscillation. Other port-
able sets suffer badly from hand-
capacity effects which can - easily
render useless the finest reaction
control.

Difficulties of Designers

On the point of safety, there is
little to be said other than that all
the components should be of first-
class quality, and the set really well-
made as well as well-designed.

Coming now to the general design
of a self-contained set, we will take
some of the difficulties against which
“the designer will come, some expected
and others perhaps unexpected. The
chief difficulties can be set out as:

1. Instability.

2. Howling and microphonic trouble
to some extent related to (1)).

3. Hand- and body-capacity effects.

Instability in relation to the high-
frequency portion of the set may
easily cause a tremendous lot of
trouble. It must be remembered that
the whole set is “up in the air”

there being no earth connection giving
a point of common potential to many
parts of the circuit and largely
counteracting hand and body effects.
The second cause of instability is the
frame aerial, which is also one of the
tuning coils (frequently the only
tuning coil).

It will be realised what difficulties
we are up against in this regard when
it 1s considered that a small astatic
coil, such as one of those used in the
* Certainty” Four, and a frame
aerial are at the opposite extremes,
the first being designed to have a
tuning effect with a minimum of
external pick-up, and the second with
a maximun. Whereas in the ordinary
type of receiver we aim at having our
pick-up exterior to the coil, in a
portable our main tuning coil is the
only source of pick-up.

Simplified Sets

The third cause of instability is
due to the extremely confined space
in which we must build our set, this
calling for very careful layout of
parts when we have more than one
tuned circuit. The growing use of
aperiodic or untuned couplings has
very considerably simplified the “pro-
blem of portable set design, and is, in

MoperRN WIRELESS

fact, the main reason why portables
complete with valves, batteries, etc.,
have been able to sell at such low
prices. Most portables have four or
five valves, and in the case of a five-
valve receiver two of these valves are
always high-frequency magnifiers.
When these stages are untuned we
can pack them quite tightly, but
when one or more of them is tuned the
design of the set involves really intri-
cate radio engineering if we are to
obtain, in actual practice, efficiency
of each of the high-frequency stages.

Neatness and Efficiency

All leads should be as short as
possible, and one should carefully
avoid running grid and plate leads
parallel with one another. Filament
wiring, however, can be bunched as
much as you please, and in fact is
better so treated. Many constructors,
desiring to obtain as good appearance
as possible in their sets, carefully
arrange the wires to have right-angle
bends. ‘This makes the set look neat
but very often brings wires parallel
with one another. It is much better

to take a lead by the shortest path
between the two points joined if this
can be done, and if the lead does not
come paralle] with another lead.

o

An army ‘‘ portable '’ set in use. It may take a vehicle to accommodate it, but you must
not forget that a complete transmitter is included in the apparatus.
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It is also very wise to place a 3-
megohm grid leak in the grid of each
of the low-frequency valves, and when
a combination of a resistance and
transformer coupling is used I have
found it advantageous to put the
transformer first and the resistance
next. If the transformer is put first a
condenser of -0003 or ‘0005 mfd. can
be joined between the plate of the
detector valve and filament without
spoiling the performance of the
transformer.  Some transformers,
such as those of Ferranti and the
Lissen Super, have built-in conden-
sers of correct value. Others require
an external condenser.

Some H.F. Tips

A condenser of this value placed
across an R.C.C. unit would spoil its
performance by considerably lowering
the plate impedance, but in the case
of transformer coupling the trans-
former is generally designed to have a
condenser in this place, and thus we
get not only the quality desired, but
a very helpful high-frequency bypass.
R.C. units should be shunted by a
0001 mfd. condenser to filament.

A very important point is to join
a fixed condenser of, say, ‘001 mid.
between the plate of the last valve
and the nearest filament point. This
will get rid of a great deal of trouble
which is often caused by high-fre-
quency currents getting into the
loud-speaker leads, and as the loud
speaker is almost invariably placed
mside the frame-aerial leads, the pre-
sence of high-frequency currents here
may lead to all kinds of feed-back
troubles.

The second difficulty of howling
and microphone noises is more com-
plex than at first appears.

Mounting the Valves

Mounting the valves on so-called
“anti-microphonic bases,and even pack-
ing them in cotton wool, often has
not the slightest effect in reducing the
trouble. In many valves, vibration
of the electrodes is set up by the sound
waves from the immediately adjoin-
ing loud speaker, and as these vibra-
tions bring about variations of current
of corresponding frequencies, these
being magnified again, we can easily
get a ‘‘chain effect ”” producing a
strong howl. Obviously it is the beat-
ing of the sound waves upon the glass
which is the cause of the trouble and
not vibrations set up through the
baseboard.

A good deal can be done by choosing
the right valves, by which I mean
individual specimens which are less
microphounic than others of the same

make, and, of course, the makes
themselves vary. All kinds of claims
are made for the microphonic pro-
perties of various valves, but I have
at times found microphonic valves—
and bad ones at that—in every one of
the Jeading makes.

If you are troubled in this way and
cannot overcome the difficulties other-
wise, try covering the bulb itself with
a thin layer of plasticine, which can
be obtained from any toyshop. The
detector bulb is the one which usually
gives most trouble, although occa-
sionally the first low-frequency valve
may be noisy. In the case of a
portable set where the valves are
arranged in a narrow slot, filling the
intervening spaces with cotton wool
1s often a help, and is indeed adopted
by some manufacturers of portable
sets.

The howling caused by microphonic
reaction and the howling which is due

- e~
n =

Have you thought of summer-time short-wave rception ? At this season the short waves
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to other causes must be carefully
differentiated. If, for example, we
have two transformer-coupled low-
frequency stages and the transformers
are similar in every way electrically,
the primaries may form * tuned
anode ”’ circuits tuned to exactly the
same frequency in which there is
always enough feedback to cause
oscillation even when reversed con-
nections and other customary pallia-
tives are adopted.

L.F. Reaction Effects

Frequently, too, in a portable, H.F.
currents get through into the low-
frequency side, and are returned to
complete a vicious circle through
the loud-speaker leads to the frame
aerial ; while low-frequency re-
action effects due to badly placed
components and wiring may be so
intense as to cause motor-boating

(Coniinued on page 470.)

come over very well, one of the best being Radio Malabar (Dutch East Indies), whose
" aerial, seen above, is suspended between two mountains.
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uE Fultograph “ still-picture ”
receiver is one of the most
fascinating devices yet made
avajlable, not only to the wireless
experimenter—who is expected to
know a good deal about handling a set

—but also to the ordinary listener.

whose sole interest is in reception
without knowing how it is done.
Many people have the impression
that, while the Fultograph receiver
gives good results, it can only be
operated by a skilled person. Actually,
the knack of handling it can be
acquired in an evening.

Be Methodical

Having received more Fultograph
pictures than most people, I can claim
to know .the little ways of this
ingenious instrument. Once the
apparatus is obtained 1 should put
down as the leading requisites for
success a clear table, a suitable dish, a
little method, and a plentiful supply
of good, clean blotting paper.

When you first begin Fultograph
reception you will find that the
interval between pictures seems rather
short, and if you do not proceed
methodically you will find that a new
picture starts before you are quite
ready. Actually, the time interval is
long enough if you know how to
proceed, so I will deseribe my own
method.

How to Prepare

1 use an ordinary half-plate porce-
lain developing dish obtained from
Boots’, the chemists. Do not be
tempted to use those irritating little
cellulotd dishes which, in order to
obtain some rigidity, are ribbed at the
bottom. In spite of this ribbing they
tend to twist and turn and the paper
has an irritating habit of settling into
the grooves and sticking when you
want to get it out in a hurry. Use
the porcelain dish. The half-plate
size is just right and it does not take
too much solution,

Do not stint the blotting paper. Go
to the stationer’s and get two or three
large sheets, folding each double sheet
into four. Then take a sharp knife
and cut through the folds so that you

have a pile of blotting paper sheets
which are about twice the size of the
Fultograph paper. Now Ilay one
small cut piece of blotting paper near
the machine and keep the remaining

pile .of pieces at your right hand with

the dish on the left. Pour enough
solution from the ‘Fultograph bottle
into the dish so that the paper can
be just covered. insert a sheet of

DAILY TIME-TABLE

MONDAY.
Daventry 56X X
& London 2 L. O 12 midnight to 12.15 a.m.
Berlin, 1,649 m. .. 1245 pm. ta 1.15 p.m.
Vienna, 518 m. .. 2.15pm. to 2.45p.m.
& 2 pictures after evening programme

“TUESDAY.

& 2'plcturcs after evening programme

Traunsmissions from Radio-Pacis will com-
menee shortly, but times are not vet available,
Other Continental stations will be starting in
the near future.

paper (after marking the smooth side
with a- peneil tick), rock the dish and
then turn the paper upside down and
rock again. This will remove any air
bubbles. Now blot the sheet quickly
between any of the sheets on the pile
and lay it carefully on the piece of
blotting paper near the machine.
Repeat the process with a second
piéce of paper. When it is blotted off
take the first piece and wrap it round
the Fultograph cylinder.

This last process is not half so easy
as it sounds, and there is quite a
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Daventry 5 X X 20 pm. to 225p.m.
Berlin .. . 9.45 p.m. to 10.15 p.m.
Vienna 2.5pm to 245p.m.
&2 plctures after evening programine
WEDNESDAY,
Daventry 5G B 11.15 pm. to 11.45 p.m.
Berlin .. .. 1245 pm to 1.15p.m.
Vienna 215 pm. to 2.45p.m.
& 2 p\ctures after evening programme
THURSDAY.
Daventry 5X}\ 20 pm to 225p.n.
Berlin .. . .. 1245 pm.  to 115p.m.
\ienna 215 p.m. to 2.45p.m.
& 2 pict\u after ¢ \emng programnie
FRIDAY.
Daventry 6 X X c
London 2L0 12 midnight to 12.15 a.m.
Berlin .. .. .. 945pm. to 10.15p.m.
Vienna L 215 p.an.  to 2.45p.m.
& 2 plcturcs after evening programme
SATURDAY. J N
Daventry 5 G B 11.15 pm. to 11.45 p.m.
Berlin .. . .. 1245pm. to 1.15p.m.
Vienna 215pm. to 2.45p.m.
: &2 plctures after evening programme
STNDAY.
Berlin .. . 1245 pm. to 1.30p.m.
Vienna 215 pm. to 2.45p.m.
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knack in doing it properly. It is not
a bad plan before you put any paper
on the cylinder to take a sharp point
and scratch a line the length of the
cylinder, using the spring clip as your
ruler. When you lift up the clip you
will see this line and it will form a
guwiding edge for your paper and will
make the folds come underneath the
clip in the right position. Avoid
creases or looseness. The time of
soaking and the time of drying is not
at all critical. 1 start about ten
minutes before a transmission and as
s00n as one picture is under way I
start damping a second sheet.

Don’t Waste Time

Directly the transmission of' a
particular picture ceases (you will
know by the cessation of the piping
synclnomsmg signal;, switch off the.
relay panel first and then stop the
machine by applying the brake.
Quickly pull up the spring bar, peel
off the picture and lay it aside. Do
nol attempl to dry 1t al lhe moment.
Now slip on the second piece of paper
and wind up the machine, replacing
the stylus at the beginning. You wil
then be ready in good time for the
next picture, but avoid stopping to
examine or dry the first picture (no
matter how interesting if may be!),
or you will be sure to miss the next
one !

I find it a good plan after each
transmission to see that there is no
fluffi adhering to the Fultograph
stylus and that the cylinder itself is
quite clean. Wiping it with a damp
cloth is the best method, for sometimes
small pieces of paper will stick and
form a lump under the next piece of
paper, and you may miss this when
clipping it on, particularly it the lump
comes on the underside of the
stationary cylinder. Any such irregu-
larities will spoil the picture.

Adjusting Strength
Immediately the second picture
starts and you have damped the third
picece of paper, dry off the first picture
as quickly as possible. Speed in

‘drying makes for permanence.

It is important when receiving a
Fultograph picture to agdjust the
strength of the signal -so that the
picture is neither too weak or too
strong. 1f the signal is too strong you

“will get dirty whites and clogged up

shadows, while if it is too weak the

‘Ppicture will be thin and washy. When

you first buy or build a Fultograph it
is a good plan to “ waste ” the first
day’s pictures by trying various
experiments so as ‘to get the best

colour and strength.
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Quite an efficient speech microphone
can be made up quickly by mounting
an ex-Government D.III * watch
type ” microphone in cotton wool
in a short length of cardboard tube,
so arranging it that the diaphragm
18 at an angle of, roughly, 45° to the
vertical (see Fig. 2). If it is desired
to introduce a certain amount of
damping so that a degree of quality

i ‘musical reproduction is obtained,

one or two discs of thin felt or similar
material may be mounted over the
diaphragm under the screw-on cap.

Microphone Connections

A guitable transformer for this
instrument can be obtaimed for a
few shillings at any Government

_surplus stores, and where .one micro-
phone only is to be used the trans-
former may be mounted inside the
cardboard tube also.

In this case, six terminals should
be mounted outside, so that either
microphone or transformer may be
used independently, or both of them
wired up with a battery to form a
complete microphone input circuit.
Fig. 3 shows these connections, and
Fig. 4 a photograph of a completed
nssembly.

In this form the microphone may be
connected to a pick-up adaptor, and
used in precisely the same way if the
fade unit is undesired, and two stages
of amplification will give quite useful
“results up to a distance of two feet
for speech.

It should be remembered that a
~cheap carbon microphone is always
likely to * pack,” and for that
réason an occasional shake will do it

good. Having allocated our micro-
phone to “the first pair of terminals
on the fade unit, the pick-up will,
of course, go direct to the second pair,
leaving the third pair to reccive the
output from the actual wireless
receiver. Most experimenters have
their receiver and amplifier as separate
units, but some who hitherto have
used a pick-up adaptor in a complete
set will find it necessary to bring
the leads outside if the fade unit is
to be employed

S 3 o/
6 2" 2
Wiring or Comecere
Microrrone Assemsey
_ﬁ G. 5_. . A8

Terminals 1 and 2, microphone ; 3 and 4,

transformer primary ; 5 and 6, trans-

former secondary; 1 and 3, shorting strip,

or cut-out switch ; 2 and 4, two-volt
battery.

Others, again, may use a crystal
set followed by an amplifier, and in
this case 1t is only necessary to
conneét the 'phone terminals of the
receiving set to the fade unit.

How It Is Done

These arrangements complete, the
fade unit’ i1s ready for use. The
operation will be easily followed after
one or two experiments. Suppose we
wish to super-impose speech on to the
broadcast reception, the proceedings
would be as follow. :

The switches across the microphone
and receiver inputs would be open,
that across the pick-up closed. The
volume control over the receiver input
would be partly closed to lessen the
volume, and the microphone control
opened until the required balance
between the two was obtained.

This photo shows the house-line terminal board, microphone’ input board, cue indicators
and meters.

3%

April, 1929

Should the set be receiving a talk
which would be improved with a
musical accompaniment, then a
record could be played and the pick-
up and receiver inputs balanced. If
the operator wishes to dispute the talk,
then he can still add the microphone
and say what he thinks about it !

Fig. 4. The six-terminal microphone.

The next thing that will be found
of use and interest is a jack board,
or preferably two of them. Many
experimenters have two or even more
receiving circuits, some complete sets,
and others just temporary hook-ups.

There is probably one main ampli-
fier and several lines to different
rooms in the house. Connecting-up
different arrangements of all this
apparatus takes a considerable
amount of time and this will be saved
by installing a panel of ordinary
double-contact jacks.

General Arrangement

The general arrangement is to take
the outputs of all receivers, inputs
and outputs of amplifiers, fade unit
inputs and house lines to jacks, and
then to make the desired connections
by means of couplers consisting of
short lengths of flex with a plug at
each end.

Now, if we wish to conneect a par-
ticular -receiver to the amplifier and
then to a house line, we take two
couplers, plug one into the jacks
representing the * receiver output ”
and ‘ amplifier input ”” and the other
into the ‘amplifier output” and
“ check loud speaker ” or ““ "phones.”

In an Emergency

Having confirmed all is O.K. the
latter plug is then transferred to the
house-line concerned. If anything
goes wrong a quick test can be made
by taking the plug from * amplifier
mput ” and transferring to *‘ check’
‘phones.”’

The ’phones are then connected to
the receiver direct, and if this is at
fanlt, a stand-by crystal set or

. experimental receiver can be brought

(Oontinued on mext page.)
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into use by transferring the “ receiver

output ”’ plug to the jack representing
the other set. It will readily be

realised that all this is both fascinating
and extremely useful.

A sccond and smaller jack board
may be employed if the microphone

Here is the microphone input
board again, the dual turntable for the pick-
ups, and a portion of the terminal board.
Installed above them is the cue indicator
board. o

Fig. -5.

system is extended to other parts of
the house. The writer has used such
a system for various purposes, includ-
ing relaying music from one room to
another, listening to carol singers on
the doorstep (and, incidentally, their
spoken estimates of what they might
get !), eavesdropping on a family of
starlings in the roof during feeding
time, the production of a wireless
play in the home, and the production
of effects for a home cinema. Very
few experimenters get to work on
these lines, but those who do find it
full of possibilities and most inter-
esting.

A Further Suggestion

One further suggestion in connec-
tion with the jack boards. There are
occasions when the leads to the
various jacks are altered to some
other instrument or house line, or
when for some particular arrange-
ments the jack connections are
undesired, :

For such emergency it is a good
plan to install in the * control room ”’
a large terminal board consisting of
pairs of terminals representing all the
jacks and house lines in the system.

If the permanent connections (i.e.
leads from jacks and house lines) are

taken to the back of the board, the
front is left to receive the connections
from the various units and these
may be changed about as often as
desired. Of course, the identification
labels to the jacks. must be altered
accordingiy.

Layout of Units

The extent to which these sug-
gested arrangements are carried out,
and the general layout of units, is
left to individual requirements, but a
general idea may be obtained from the
photographs of the writer’s arrange-
ments. _

Fig. 5 shows the terminal board on

the extreme left and the microphone-

input board on the right. The
meters show the total H.T. and L.T.
currents taken by everything in the
room.

A panel on the wall above is
an indicator of what microphone
and pick-ups are in action in con-
nection with a studio and miniature
cinema theatre included in the system ;
it also acts as a cue indicator.

Inputs and Outputs

Fig. 6 shows the layout of the sets,
amphfiers and jack boards. The
small switch panel supplies cortect
H.T. and L.T. to &ll units from the
accumulators mounted on the bottom
shelf ; the left-hand jack board is an
““ exchange ”’ dealing with the inputs
and outputs, while the right-hand
panel deals with the house lines and
check receivers.

[

Fig. 6. Part of the fade unit and main
amplifier (top) and broadcast receiver. Left,
the H.T. and.L.T. switch-board and the
‘‘ exchange '’ and ‘‘ output’ jackboards.
All the batteries are housed below and the
leads brought to the terminal strip at the
bottom of the boards.
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HELPFUL HINTS §
AND TIPS g
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One disadvantége of a low-resistance volt-
meter is that it takes an unnecessarily high

current from the battery, or whatever source
is being measured.
F

£ ASPB

* #

Another serious disadvantage of a low-resist-
ance voltmeter is that when connected across
the source of potential it is measuring it
passes such a heavy current that the conditions
obtaining are radically altered, and therefore a
misleading reading is given.

* *

The use of the correct type of valve is ong
of the seecrets of successful distortionless

reception.
* *

* 3
‘Detector’s H.T.

When the detector valve is coupled to the
L.F. stage by means of a resistance in its
plate circuit, it is nécessary to apply a much
higher voltage than would be the case if a
transformer were used here.

* * *

When weak signals are being received it is
very often an advantage to increase the value
of the grid leak, and 4, 5 or 6 megohms is not
an uncommon value to use in such. ¢ireum-
stances. .

* * *

For short-wave work it often pays to ex-
periment with the value of the grid condenser,
as generally a very much smaller condenser
can be used than when an ordinary set is
employed.

* *

Generally speaking, where H.F. screening
is attempted, it is better to screen the complete
stage rat._her than the coil along.

2 * *

Saving Screening

Where binocular coils, astatic coils, or the
so-called fieldless coils are used, the amount of
screening required for HL.F. stages is corre-
spondingly redueed.

* * *

It is impossible to exercise too much care in
the wiring, etc., when. high-tension is being
taken from the mains.

* * *

Careless or faulty handling of wires con-
nected to the electric light mains may .result
not only In dangerous shocks but in a risk of
fire due to electrically-heated wiring.

* *° *

Arc lamps as used for °‘sunlight’ ray
treatment are capable.of causing tremendous
interference with nearby receiving sets.

B * * *

Generally speaking, a wave-trap is not much
good for cutting .out local interference of the
type caused by trams, flashing signs, power
lines, etc. A

* * *

Advertising signs of the flashing electric
type are capable of causing almost unbearable
interference in neighbouring wireless sets if

carelessly wired or maintained.
* * *

More Battery Brevities
Greai{ progress has been made in late years
in the design of ‘“mass’’ accumulator plates
for use when the rate of discharge is very Jour
relative to the capacity of the cell.
* * *

Special plates of the above type—generally
known as ‘““mass?’’ type plates—can be left
for very long periods in a semi- or nearly
fully-discharged condition without any fear of-

- sulphation.
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GooD many of our readers in

the north, especially in the

Manchester  district, have
probably agreed with ““ An Experi-
menter,” whose criticisms of 5 G B
have been appearing in the * Man-
chester Guardian,” to the effect that
5 G B has not in past months in many
tases satisfied northern listeners.

All-Round Radiation

This * criticism has been supple-
mented and confirmed by a good
many other correspondents in the
north, and we ourselves have had
many letters of complaint from
readers on the apparent failure of
5G B to do its correct duties. One
of the engineers of the B.B.C. re-
cently stated that the reception of
Daventry Experimental station was
stronger in the north than in other
parts of the country about a year
ago, for the reason that the mast
gystem used in those days was such
that there was a strong directional
effect which was advantageous to
northern listeners.

But it was found that this par-
ticular arrangement, although ad-
vantageous to northern listeners,
was disadvantageous to listeners in
other districts, particularly in the

Birmingham district, and conse-
quently new 300-ft. masts were
erected,” to make radiation more

even, giving the north its fair share
of strong reception, rather than the
larger and unfair share it previously
had.

The Question of Quality’

In its own area, that is within a
radius of 100 miles, 5 G B is now
stated to give better quality than any
other station in the world ; and its re-
liability factor can be seen from its
record to be an excellent one, despite
the fact that it has not the right
amount of spare plant that should
be normally at the disposal of a
service station.

The B.B.C. engineers report that
they have not noticed that since the
wave-length change 5 G B’s recep-
tion has in any way fallen from its
usual high level. It may be that some
of our readers will be surprised at the
statement that 5G B is intended
only to give a service area over a

IS 5GB A FAILURE?

From a Special Correspondent
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-only the

radius of 100 miles; that, in fact, it
is little more or less than a medium
high-powered local station

This is certainly a new aspect of
the credentials of 5 G B, for Captain
Eckersley stated in 1927, when the
station was opened, that 5 G B should
be heard at the same strength as
5 X X all over the British Isles. If
5 G B is not officially regarded as an
alternative station to the programmes
sent out by 2L O and 5 X X, not
northern listeners but
listeners generally must only con-
clude that the alternative programme
policy of the B.B.C. no longer exists,
except in the sense that 5 G B does
give an alternative programme over
a limited service area.

If this new statement regarding
5 G B is the accepted explanation of
the B.B.C. Executive, then certainly
listeners are entitled to know why it
1s that the promise was made in 1927

that 5 G B should be an alternative -

station to the programmes sent out
by 2L 0O and 5X X, and why that
obligation has not been fulfilled.
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HERE have been so many false
alarms concerning the devel-
opment of television that it is

no doubt with some misgiving that
our readers have read in the news-
papers about another ‘‘ perfected ”
television invention. But the inventor
is the well-known Hungarian expert,
Denes von Mihaly, who has long been
known as a serious research worker
in connection with television.

Mr. Mihaly now claims that a
‘moving film can be sent out from

broadcastluy stations and picked up-

by anyone possessing a simple receiv-
ing apparatus which he estimates
will only cost a few pounds. This
apparatus is known as the * Tele-
kino.”

A Berlin correspondent states that
at a demonstration he saw two re-
ceivers of different sizes. One receiver
gave a picture 3} in. hy 4% in,
and would cost, to the public, about
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£5. The other receiver gave a picture
8 in. by 9 in, and a complete
outfit of this type would cost abont.
£20.

According to this newspaper man,
to operate the receiver is the simplest
thing in the world. A knob is turned
until the picture focusses itself out
from the reddish glow caused by the
neon lamp on a ground-glass screen.
It 1s said that this new  Telekino ”
apparatus of Mr. Mihaly’s is a great
improvement on that of the Karolus
apparatus, which has already been
described in MopErRN WIRELESS in
some detail.

A Tall Order

Herr Kucko, the President of the
Wireless Department of the German
Post Office, who supervises for the
German Government the technical
side of German broadcasting, has
stated, according to the “ Daily
Express,” the following opinion :

“1 am prepared to forecast that
before the end of the year the Beilin
broadcasting station will be trans-
mitting cinematograph films by wire-
less into homes all over Germanv.”

That sounds rather a tall order, but,
on the other hand, Herr Kucko is a
responsible Government official and
it 15 a httle difficult to imagine him
making such a statement unless it was
founded on something very sub
stantial.

Mr. Mihaly’s success with bhis
*“ Telekino ” is said to have been due
to his discovery by experiment that
1t-ig not necessary for the telegraphic
transmission of pictures, as was
hitherto believed, to send 10,000
elements per second. Between 900
and 1,400 are enough and, according
to the inventor, “ suggestion” sup-
plies the 'deficiencies. He admits,
however, that when it is necessary to
show more than one person in a tele-
vised picture, the number of 1,400
clements must be considerably
exceeded.

‘“Early Days”

It is too early to say yet whether
Mihaly has really evolved a television
system which will be of interest out-
side the laboratory or to students of
television, but our Berlin correspon-
dent is now busy acquiring the latest
facts, and we hope to be able to place
before our readers very shortly a de-
tailed explanation of Mibaly’s new
system. F. E.

Read
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. SIMPLE, straightforward four-

A valve set consisting of one

H.F. valve, a detector, and ja

couple of L.F. stages is perhaps the

best type of receiver it is possible to

obtain for economieal all-round
work.

The three-valver is probably more
popular, but the four has just that
bit of extra punch that makes all the
difference on a distant station. Most
owners of three-valve sets sooner or
later wish that thev had a little more
power when they find that it is not
possible to bring some attractive item
from a Continental station up to full
loud-speaker strength.

A “Straight” Circuit
Of the various possible circuit ar-
rangements, the straight, neutralised,
split-primary H.F. valve, together
with a resistance-transformer combin-
ation on the L.F. side, takes a lot of
beating.

T T R e T T T A T 1
An efficient H.F., Det. and 2 L.F.
receiver, employing exiremely
simple screening and split-primary
neutratisation.
Designed by the ** M.IV.” Research
and Construction Department.
Deseribed by A. Johmson-Randall.

e
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In the opinion of some enthusiasts,
the screened-grid valve is infinitely
superior to our old and trusted friend
the three-electrode H.F. valve. It is
quite true that a screened-grid stage
will give exceedingly high amplifica-
tion. and it is probable that the
magnification obtained is one and a
half times that of a neutralised valve.
There is another question to be con-
sidered, however, and it is that of
selectivity.

The A.C. resistance of an S.G.
valve is lngh, and demands a suitable
tuned arrangement in the anode cir-
cuit if the full benefit of its high

magnification characteristic is to be
obtained.

Split-Primary Coupling

A tuned-anode is the obvious
scheme to use, but it lacks the selec-
tivity of the split-primary H.F.
transformer, which has a “ loosely ”
coupled primary winding of few
turns. The latter is quite suitable
when a three-electrode valve of
medium A.C. resistance is employed.
Hence on the score of selectivity the
triode (three-electrode valve) used in
conjunction with a split-primary
transformer is to be preferred. For
this reason the screened-grid valve
has not yet ousted the popular
neutralised circuit.

Readers who live within 10 miles
or so from a B.B.C. station will find
the increased. selectivity of the split-
primary scheme very valuable when
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they wish to listen to stations operat-
ing on wave-lengths close to that of
the local.

In addition, since the secondary

circuit of a split-primary arrangement’

is lightly damped the “ build up”
effect of reaction is very heneficial and
is helpful in increasing stil] further the
selectivity.

Moreover, a neutralised circuit is
easy to stabilise provided the design
is sound and the layout can be made
simple from the constructional stand-
point. This is a point in its favour
‘where the “ not too expert’’ con-
structor is concerned.

Aerial Tuning

Consider for 2 moment the H.F.
side of the set being described. The

screening is of the simplest possible .

nature ; in fact, it is a small piece
of aluminium about 7 in. by 6 in.
The aerial circuit consists of two
plug-in coils, the correct sizes of
which the constructor quite possibly
has in stock. By using a small coil
in the aerial socket the selectivity of
the set may be enhauced, and by
employing a larger one the signal
strength improved.

Thus one is able to vary signal
strength or selectivity to suit one’s
particular needs. Also there is a series
aerial condenser, a useful refinement

hecause it overcomes the defects of

high-capacity aerials
otherwise flatten tuning.

The detector needs no comment.
The well-tried leaky-grid condenser
method i3 used, and 1s the best for all-
round work.

which may

components could be 250,000 ohms
(not greater) for the anode resistance,
006 or ‘01 mifd. for the coupling
condenser, and 2 megohms for the
grid resistance.

The last stage is transformer-
coupled, and the ratio suggested is
between 2'5 and 35-1. A good quality
modern instrument should be used,
otherwise the reproduction will not
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In this particular circuit, for
instance, it would not be possible to
get reaction at all with such units.
Therefore, choose a unit having an
anode resistance value in the neigh-
bourhood of 250,000 ohms.

You will now be ready to make a
start with the construction of the set.

Commence by drilling the panel.
You will see that there are four com-

X.432.

PAnvEL Lavour:

be up to the standard required by
loud speakers of up-to-date type.

Another point to bear in mind is
that the H.F. choke must be one with
a very large number of turns. This is
essential if reaction is to be obtained
on the 5X X band of wave-lengths.
Many of the troubles in which the
main symptoms are poor and uneven
reaction control are due to the use of
an unsuitable H.F. choke. Do not
buy an unnamed choke of few turns
and expect first-class results.

While on the subject of reaction
it may be as well to point out that

there are on the market R.C. units.

ponents. These are the two tuning
condensers (the two large dials), the
reaction condenser, and the filament
“on-off ” switch. -

The necessary dimensions are given
on the drilling diagram and it will
be found that only four holes need
be drilled -if single-hole-fixing com-
ponents are used. You will, of course,
require five holes along the bottom
edge of the panel to secure it to the
baseboard.

If you employ substantial wood-
screws you  will not need special
angle brackets. When you have
secured the panel to the baseboard

-@+/
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The third valve 1s resistance-
coupled, a compact unit being shown
in the photographs and diagrams.
Those who prefer to use separate
components, however, may do so with
the knowledge that equal results will
be obtained.

The values of these

which have anode resistunces of
extremely high value.

Now these high value resistances
are quite O.K. from the point of view
of amplification if they are used with
a suitable valve. In a reaction circuit
they have certain disadvantages,

394

you will then be able to plan out the
positions for the remaining com-
ponents with the aid of the diagrams
and photographs.

Note the location of thescreen and
place it in position, but before you do
so mount on it the six-pin base.
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Then arrange the H.F. choke, grid
condenser and leak, and any other
parts which.are placed near the front
of the baseboard. Do not forget to
leave adequate clearance between the

134

Then you will require four valves.
You can use the 2-, 4-, or 6-volt types.
Insert three H.F. type valves in the
first three valve holders. Such valves
are those having impedances of

—

A general view of the * Simpie-Screen " Four, showing how the components are arranged,

third valve holder and the H.F.
tuning condenser vanes, otherwise you
will find that the moving vanes tend
to foul the valve.

Also the G.B battery clips should
not be too close to the six-pin coil.
Remember that the G.B. battery
must be spaced away from the split-
primary transformer, which hag to be
removed and changed for another of
suitable type when you desire to re-

ceive 5 X X or any of the other long-

wave stations.

Wiring Up

Next we come to the wiring. Thi®
is quite straightforward, but it is
advisable to concentrate on those
leads which are near the panel first
of all, and gradually to work towards
the back of the baseboard. It also
pays to keep the wiring neat and
orderly and near the baseboard, since,
it this procedure is followed out,
there is no danger of the leads fouling
such parts ag valves, ete. i

When yvou have completed the
wiring you will naturally be eager
to try out theset.

If you wish to cover the medium
and long wave-bands you will need
four plug-in coils and two split-
primary H.F. transformers. For the
"medium wave-band (250 to 550
metres) insert a No. 25 or 35 coil in
the aerial socket and a No. 60 in the
secondary socket. Place a “250 to
550 metres” split-primary
transformer in the six-pin socket.

between 12 and 20,000 ohms. In
the last valve holder you can use an
ordinary small power valve, or one
of the super-power type. If you are
situated very near a powerful trans-
mission a super-power valve will be
best, but for ordinary work the power
type is quite O.K.

‘Then you will also need a 9-volt
grid-bias battery, or two 9-volt bat-

1J
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