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The new Book of S.T. Circuits

By JOHN SCOTT-TAGGART, F.Inst.P.

Ad

S.T. Circuits.

7: VERYONE needs this handsome volume of new
The fame of S.T. 100, the dual
amplification Circuit using but two Valves yet

giving the signal strength of at least four, has spread
throughout the country. Many thousands of Wireless
enthusiasts are using this Circuit with every success.
Other S.T. Circuits equally as useful and likely to
become quite as well known are given for the first time
in ‘“ More Practical Valve Circuits,” by the Editor of
MODERN WIRELESS.

‘“ More Dractical Valve Circuits’
contains the fullest data for over 8o
different types of Circuits, including
all recent discoveries, such as the
Armstrong and the Flewelling. Not
merely are Circuit diagrams given
with the greatest exactitude, but
sufficient details as to condenser and
resistance values, etc., as will enable
the experimenter to build up any
Receiving Sst without further help.

Bound in
full cloth.

No matter how much or how little
experience you may have had in
Wireless, the moment you decide to
build your own Set you should buy
a copy of this book and make quite
sure that you are starting with a good
practicable and efficient Circuit. Its
cost will be saved many times over
in time and materials. -

RADIO PRESS, Ltd.,, Devereux Court, STRAND, W.C. 2.

Giloert Ad,
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The Experimenter

\ LSEWHERE in this issue
Ewe publish a report of the

Presidential address de-
tivered by Dr. W. H. Eccles,
F.R.S., to the members of the
Radio Society of Great Britain.
Dr. Eccles’s remarks are of con-
siderable interest and encourage-
ment to the large body of experi-
menters who, with the censtant
development of broadeasting, no

doubt feel their activities con- -

siderably restricted.

A carefully constituted and re-
presentative Radio Society of
Great - Britain, under the con-

tinued able guidance of Dr. -

Eccles, should make for unity,
and consequently strength, in the
ranks of experimenters, and be in
a position to do a great deal
towards ensuring that the rights
and privileges of earnest amateur
workers are safeguarded.

At the time of going .to press
the meeting of the Radio Trans-
mitters’ Society, announced in
last week’s issue, has not taken
place, but we sincerely hope that
the members will unanimously
agree to the proposed amalgama-
tion with the R.S.G.B.

Advertising
We have received the follow-
ing letter from an Advertising
Consultant, whose work is very

frequently seen in the pages of

the technical Press. It is not too
much to say that Mr. Gilbert’s
efforts have contributed very
largely to the success of several
companies, and his remarks are
well worth noting :

“ From the point of view of one
"who takes very deep interest in effi-
cient advertising andiwho is entrusted
with the advertising campaigns of
several important radio manufac-
turers, I was very glad to see the
timely warning conveyed in your
recent Editorial.

“ Successful merchandising is
dependent upon a careful ‘and
analytical survey - of - the market
available, and it is extmordinary to

-

-ﬂossess wireless receivers,

view the mistakes that are being
made in advertising wireless goods

to-day. It is going to be to the
ultimate advantage of everyone con-
nected with Radio—manufacturer,
retailer and experimenter alike—
that costly experiments connected
with advertising are eliminated as
far as possible.

“ For instance, it will be obvious
to anvone that to advertise wireless
equipment, such as valves, head-
phones, batteries, etc., to readers
of the daily Press who do not
is the

eight of absurdity. ~ And vet I have
seen this done repeatedly. But,
you may say, a very large number
of readers of the big London dailies
are wireless enthusiasts. True, but
why ‘pay for waste circulation when
you can advertise in papers where
100 per cent. of the readers are
wireless enthusiasts, and who, more
important still, are in the mood and
even anxious. to study advertise-
ments ? 4

‘“In this connection ‘it is worth
remembering that the life of a
newspaper is necessarily very short,

-and its advertisements—to be suc-

cessful—must * be "quite different
from those prepared for weekly
magazines - which are read more
leisurely.

‘“ Receiving sets can be success-
fully’ advertised in the daily Press,
but here again careful planning and
very - large  capital " resources are
necessary. It should be remem-
bered- that  for a space approxi-
mately -the size of this page an
advertisement in a great London
daily, papér costs 4160, and if used
correctly "it is well worth it. But
single insertions of advertisements
at odd moments will . not sell
receiving sets. -Unless, therefore,
‘the manufacturer has the resources

" of a Creesus he must not hope for

much assistance from the general
Press.

‘‘ No, the sound way is to adver-
tise wireless goods to people who
are already sufficiently interested to
buy a wireless magazine. Adver-
tising in the general Press may
prove successful in a year or two’s
time, but at present only a com-
parativel‘y small portion of the popu-

lation of the country are yet in the
market for radio receivers and
components.
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““ If my own personal experiences
and advice are sufficient to deter
any manufacturer from wasting
money on advertising which can
only be less than 25 per cent.
efficient, then 1 shall be glad to
have rendered some service to the
Wireless Industry.

‘“ Yours faithfully,
¢ ERNesT R. GILBERT.”

History Repeats Itself

From the paragraphs appear-
ing in the Irish Press, it appears
that the establishment of broad-
casting in Free State Ireland
is beset by difliculties remark-
ably similar to those which
were experienced here.  Firstly,
there is the Committee recently
appointed by Dail Eireann to in-
quire into and report upon the
proposed system of broadcasting
in the Free State; and, secondly,
there appears to be considerable
trouble in connection with what
we used to term ‘¢ the licensing
problem.”’

It appears that up to the pre-
sent the only type of licence avail-
able is the Experimental licence,
and there is considerable talk of
strong action being taken in the
case of individuals possessing un-
licensed wireless apparatus. As
in our own experience, applicants
perfectly willing to pay a reason-
able fee for the necessary permit
are - informed that there is an
¢ Experimental licence,’”’ to ob-
tain which, of course, the appli-
cant has to satisfy the P.M.G.
that he is a genuine experimenter
with certain qualifications.

It seems to be another case of
science and the popular demand
moving much more quickly than
the official mind, and we sincerely
hope that.the Committee will
come to a decision without the
long delay of the British Broad-
casting Committee, and that the
Free State P.M.G. will take im-
mediate steps to legalise the posi-
tion by-the issue of broadcast and
constructors’ licences.
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¢ The first article of a series dealing with the construction of a new type of receiver which S
:,: has created so much interest amongst experimenters. &%
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N introduction to the Omni
receiver has already been

covered leads fitted with a spade
terminal at each end. Each ter-

Those who have already made
the set may easily fit these ter-

given in these pages, and minal goes to a component part minals, and also change the
some constructional details have which is mounted, either in the choke coil for an intervalve
also been given in Modern box at the back of the front transformer, which may be in-
Wirel It s -thleefare con- panel, or underneath the terminal cluded inside the wooden box,
bty i e board. and not on the back of either of

sidered unnecessary to explain,
except in brief terms, the general
uses of the Omni receiver.
Normally, the Omni receiver
consists of a cabinet in which a
panel is fitted, and which is also
provided with a terminal board
on which some 6o terminals are
arranged. These terminals may
be connected in a variety of ways
by means of flexible rubber-

Hinged id

Fig. 1 is a photograph of the
completed receiver, which is only
slightly different from that which
has already been described in these
pages. So many readers have
suggested that a second trans-
former be included in the sct so
that the STrioo circuit may be
tried, that I have modified the
desmn slightly by adding two
more terminals to the top panel.

the panels.

The change from choke coil to
transformer does not prevent the
experimenter from carrying out
work with choke circuits, such as
those recently described in
Modern Wireless, for the simple
reason that the secondary of the
second transformer may be uscd
as the choke, the primary being
left open.

Fig. 1,—Photograph showing the relation of parts to the terminal board connections.
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Fig., 2—The terminal board connections.
The addition of the low-fre- engraved lines do not approach terminals 55, 56, 7 and 15, and
quency transformer naturally too closely to the terminals, as some fixed condensers, which

necessitated a change of the ter-
minal board, and Fig. 2 illustrates
the alteration that has been made.
It will be seen that the terminals
55 and 56 have been added, and
that these are connected to the IS
and OS terminals of the second
intervalve transformer.

The dimensions of the terminal
board are not given in Fig. 2, but
will appear in the next issue when
we are dealing with the terminal
board in detail. It is to be speci-
ally noticed that the terminal
board is covered with a sheet of
paper on which the different com-
ponents have been drawn dia-
grammatically. This is not essen-
tial, but it greatly facilitates the
connecting up of different circuits.
The paper may be varnished
afterwards. It is to be specially
noted that a partial short-circuit
of terminals would occur if the
terminal came in actual contact
with the ends of the inked lines on
the paper.

Of course, it is best to have an
engraved panel, and one firm, at
least, has offered to supply a
ready engraved panel conforming
to Fig. 2. They have, of course,
taken precautions to see that the

otherwise the insulation would be
gravely impaired.

Referring again to Fig. 1, it
will be noticed that the ebonite
portion of the instrument is in two
parts. We have first of all the
front panel on which three vari-
able condensers, three valve
holders, three filament rheostats,
two fixed coil-holders, two vari-
able resistances of o to g
megohms value, one variable
resistance of 100,000 ohms maxi-
mum, also variable, a crystal
detector of good pattern, and a
number of terminals which go to
aerial and earth, the telephone
receivers, the high-tension posi-
tive and negative, and low-ten-
sion positive and negative, and
also six terminals, seen on the
left of Fig. 1, to which are
attached the ends of flexible leads
going to the coil-holders mounted
on the wooden cabinet; this coil-
holder is provided with three coils
—L1, L2, and L3, the middle one
being fixed.

The back of the front panel has
mounted on it all the components,
except the coil holders, one of the
.intervalve transformers, namely,
that which is connected to the
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latter are fixed to the back of the
terminal board, which otherwise
has no components mounted on it.

The terminal board and the ver-
tical panel are first drilled to take
the various components. Exact
full-size blue prints are available
for the convenience of those who
desire something more than the
drawings given, from Radio Press
at 1s. 6d. each.

The first step in the manufac-
ture of the instrument is in the
preparation of the front panel,
which measures 14 ins. by ro}
ins. An exact half-size illustra-
tion of the panel is given in Fig.
3, and the panel may readily be
marked out by a pair of dividers
by simply doubling the distances
on the figure. The alternative is
to use a blue print of the exact
size and to mark the template by
the point of a pair of dividers, or
in any other convenient manner.
If desired, the blue print might
even be stuck on to the panel
until all the necessary holes have
been drilled.

In our next instalment it is

proposed to illustrate in detail the
front view of the panel with the
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components mounted, and also a
rcar view. Details will also be
given of the back of the terminal

Wireless Weekly
minal board to the components
on the back of the panel.

It is to be noted that the sizes

set of this description it is not
desirable, or necessary, to specify
the particular components used in
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Fig. 3.—Drilling diagram of the front panel.

This drawing is made exactly half-size so that the

constructor obtains his dimensions and marks off his panel by means of a pair of dividers.

board and instructions given as
to the joining of the two panels
and the method of wiring the
backs of the terminals on the ter-

of the holes in the front panel de-
pend more or less on the particu-
lar components it is proposed to
use in the Omni receiver. In a
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the set, but we advise the reader
to use good quality components,
and particularly good quality
transformers.
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Huﬁting the Howlers

HIS morning when 1

I opened my paper I rejoiced
exceedingly, for the head-
lines gave me the glad news that

at last things were to be made
hot for Radiating Rupert and

others of the howling clan.
Alas! the fair promise of the
headlines was not fully borne out
by the body of the paragraph.
It read fairly well to begin with,
and my spirits rose accordingly,
but then came the most terrible
anti-climax, for Rupert, it seems,
is merely to be told that he is a
bad lad, a statement which has
already been made to him in
person by not a few of us.
Wonderful arrangements have
been made for running Rupert to
earth—or should one say to
ether? A fleet of motor lorries
are being fitted with transmitting
and receiving apparatus, direc-
tion findets and so on. In each
there will be a crew of experts
filled with wide knowledge and
fired with the desire to discover
the culprit. One of these lorries
will sally forth by night into a
given district, disguised probably
as a fish van or a Black Maria.
Let us follow its subsequent
movements as prognosticated in
the Press. The crew sit waiting
filled with tense expectation.
Fingers hover over switches
ready to turn them over at a
second’s notice. There is a look
of grim purpose upon their faces.
One of them is wearing telephone
receivers. Suddenly he stiffens
and goes through all the motions
of listening intently. The fixed
station has reported howling on
380 metres. He signs to his fel-
low helpers. With a little sigh
of satisfaction they fling over the
switches, twiddle the condensers
and whirl the direction finders.
The dread work has begun.
Rupert’s fate is sealed. They
have picked him up, they have
noted his bearing. Whispered
directions are given to the driver

and they dash off to another
position. In a few moments the
dread cross bearing is taken and
Rupert’s lair is located.

The Sequel

You imagine that in the mean-
time the expert, who is to act
as executioner, has been engaged
in heating up hls pincers, in see-
ing that his rope runs nicely
through the noose, and in prepar-
ing the fuze of the dynamite
charge that will demolish
Rupert’s aerial and blast his
abode into the smallest smither-
eens.  You picture the polishing
of the handcuffs, the testing of
their chains. In your mind's eye
you see the heating of the tar and
the loving passage of the execu-
tioner’s hands through the sack
of feathers to see that all is well
with them.

Alas, alas, there is nothing of
the kind. The executioner is
armed only with a notebook.
The knife he -draws from his
pocket is to be used merely to
sharpen his pencil and will not be
employed upon the quartering of
Rupert. And what is to be the
miscreant’s fate when all this
dread process of smelling out has
been brought to a successful end?

He is not to be hanged from
the highest tree, he is not even to
have his ears clipped; tar and
feathers are not for him. Listen
and take warning. He is to be
brought to the notice of the
Radio Society of Great Britain!

Those Puzzles

There are moments when one
does not love one’s friends. One
of these occurred the other day
at the club when I was having a
peaceful discussion over the coffee
with another fellow. To us
approached a third, bearing in
his hand a scrap of paner. ¢ Ah,
Wireless Wayfarer,”’ said he
with a smile, ‘I wonder if you
would help me. I have just rigged
up a new set that does not work
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properly.” I consented, of
course, with alacrity, for one is
always glad to give any help to
those who are in distress. He
told me his pitiful tale how four
valves failed to bring in more
than the merest whisper from
2LO but ten miles away. I
listened sympathetically, asking
a few questions anent soldered
connections and the like. And
then he handed me the scrap of
paper.

With its coming my enthu-
siasm waned, my fnendly feel-
ings wilted, and quite frankly I
hated the fellow. On it was the
most horrible diagram that it
has ever been my fate to behold.
Coils were not represented by
beautiful spirals, nor condensers
by parallel lines shot through
with an arrow. [nstead, there
were little squarcs drawn with a

blunt pencil from which wild
straggling lines  representing
wires wandered all over the

paper. To trace out the hateful
thing's circuits demanded real
mental concentration. It was
rather like solving one of the
maze puzzles that one used to
make as a schoolboy for the em-
barrassment of one’s friends.
You can imagine the kind of
thing.

W.W.: ““But why on earth
have you got these two leads
joined?

Ex-friend: ¢‘ Oh, those are
not joined really; they are meant
to be crossing.”’

W.W.: “Well, tell
what’s this condenser

me,
doing

~here? ”’

Ex-friend: ‘‘ Let me see. Oh,
that’s not a condenser, it’s a
coil. No. I'm wrong, it's the
next valve. N v, it’s not, it's a
transformer.”’ }

You know what happens to
your fishing line when you en-
deavour to show a novice how to
make a perfect cast that cannot
possibly become tangled? Well,
that wiring diagram was very
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much like the ensuing mess-up
over which you spend heated

moments endecavouring with the:

aid of your best gold tie-pin
(dropped subsequently into the
longest grass and never re-
covered) to unravel. After a
hectic half hour I discovered that
the grid of the first valve was
connected to H.T.+ (this is
literally true), and that the grid-
leak of the rectifier had somehow
wandered into the plate circuit.
What I still cannot understand
is that the fellow had actually
received 2LO with this arrange-
ment, He certainly had done so,
though signals were faint. Faint,
ye gods!
A Cough Lozenge Wanted

During the days of darkness a
few weeks ago, when a real Lon-
don particular lay like a dirty,
clammy blanket over the metro-
polis, Snoopsworth’s set was by
no means up to the mark. A
bad connection somewhere was
causing it to oscillate mildly, so
that speech and music were rasp-
ing and indistinct. Mrs. Gubble,
who had dropped in one evening
to hear it, as people always will
when things are not what they
should be, was quite puzzled.
‘¢ Oh, Mr. Snoopsworth,” she
gurgled, ¢ it doesn’t sound at all
right to-night.”” “¢ No,” said he
with great presence of mind.
‘“ What can you expect? The
fog's making the loudspeaker
hoarse.”’

A Story of a Joke

Some time ago I made a joke
to the effect that Adam was the
first wireless man, since a loud-
speaker, was made from his spare
parts. Once launched upon the
world, that jest appeared in all
kinds of forms and in all sorts of
places. In an American paper I
beheld a drawing of a little man
purrhasing bits and pieces at a
wireless shop.  “‘ Won’t you
have a loud-speaker as well? ”’
the salesman was asking. ‘‘ No,
thanks, I have one already. 1
am married,”” was the reply.
Thereafter it was seized upon by
humorous artists in the world’s
papers; chairmen of wireless
clubs brought it gracefully into
their speeches at the annual
dinner, and few lecturers could
afford to be without it. And so
it went on quite merrily living a
charmed life and bobbing up now
here, now there. Its last appear-
ance has tickled me exceedingly.
A sub-editor, in the hope of
brig!.tening up these notes, had
an inspiration a short time ago.
I happened to menticn the inspir-
ing word loud-speaker. Quick
as lightning he inserted, with a
view to avoiding any amblgulty,
“(the tin sort, I mean,
nott e =0 Awidre " Thus does

one’s ohild retum, after many
wanderings, to the paternal roof
in the manner of the Prodigal
Son.
calf.

I am not killing a fatted
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Getting Atmosphere

I am fearfully excited over the
announcement that Spain is to
have broadcasting stations. An
international libel maintains that
when a Spaniard is asked to do
anything he- always replies
‘“ mafiana,” which means the
to-morrow that never comes.
You remember how the Red
Queen said to Alice *‘ Jam
yesterday or jam to-morrow, if
you like, but never jam to-day.”’
Luckily a British firm is to erect
the stations, so that they will be
ready at once if not sooner. I
find it a little difficult, though, to
credit the statement that there is
to be one every 25 miles through-
out the country, for, since the
area of Spain is about 190,000
sq. miles, this would mean some-
thing over 1,000 stations, which
would be a pretty generous allow-
ance. But what opportunities it
would give for S.B.!

What intrigues me most is the
possibility that we shall be able
to hear something of the clamour
of the bull ring. Bearing in mind
the B.B.C.’s instructions that
one must always endeavour to
give broadcasting a chance by

. obtaining the correct atmosphere

whilst listening, I am ordering
at once a sombrero and a
red sash. I shall also rub my
loud speaker (no, I will not make
that joke again) thoroughly with
garlic before the show begins.
WIRELESS WAYFARER.

Fe R R R R IR

——OONCONONC—

Our photograph
shows the bread-
casting from 2LO
of the play ‘‘ The
Annual Dinner,”
on January 15th,
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: Issues published during the Railway Strike can be obtained from your usual Bookstall.
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C.W. and Telephony
§ Transmission Using Valves

By JOHN SCOTT-TAGGART, F.nst. P.,, AMIEE,
The fourth of a series of articles which began in Vol. 3, No. 6.
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Fig. 6. A single-circuit oscillator using two separate inductances in series.

7E can avoid the use of a
“r grid condenser and leak

in a rather different way
by using a circuit of the kind
shown in Fig. 6. Instead of
having one single coil L1, as in
the case of Fig. 4, we use a split
coil composed of two inductances,
L1 and Lz ; the ancde battery B2
is connected so as to come in the
ancde circuit of the valve and
yet to be clear of the grid circuit.
Across the grid and anode is a
variable condenser C1 and the
whole oscillatcry circuit consists
of the inductances L1 and L2 in
series and the variable condenser
C1 shunted across the two coils.
As far as oscillatory currents are
concerned, the battery B2 and the
by-path condenser C2z might just
as well be connected: at the
point X ; we would then have the
circuit of Fig. 4. By connecting
the battery Bz in the position

shown, however, we get it next
to the filament, an arrangement
which has several advantages. In
the Fig. 6 arrangement, a con-
denser Cz is used to shunt the
anode battery, because the latter
always has some resistance
which would be a disadvantage
if connected in the oscillatory
circuit. As a general principle,
all anode batteries should be
preferably shunted by a fixed
condenser having a capacity of
not less than o.002 uF.

It must be pointed out, in con-
nection with Fig, 6, that the
operation of the circuit is entirely
independent of any magnetic
coupling between L1 and L2 ; this
also applies to the circuits of
Figs. 4 and 5. The two halves
of the inductance above and
below the point M may be entirely
separate, so as to have no induc-
tive effect on each other. It must
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be remembered that the grid
potentials required to maintain
oscillations are obtained through
the flow of oscillatory current
through the lower portion of the
inductance between M and Y
(Figs. 4 and 5). In all these cir-
cuits, of course, the inductance,
or inductances, may be variable.

There is still another general
method of obtaining a reaction
effect using a single circuit. One
form of this is shown in Fig. 7.
The single oscillatory circuit
consists of an inductance L1
shunted by two condensers C:2
and C3 in series with each other.
The middle point between these
two condensers is connected to
the filament negative, while the
top end of L1 is connected to the
anode through the anode battery
B2, while the bottom end Y of L1
is connected to the grid.

It will be seen that when
oscillations are flowing in the
circuit L1 C2 C3, the ancde will
be positive when the grid is
negative, and vice versa; these
potentials, of course, are with
respect to the filament. Putting
it another way, any oscillatory
current in L1 Cz C3 (and there-
fore through C3) will produce
grid potentials which will produce
changes of anode current which
will energise the oscillatory cir-
cuit so as to maintain the original
oscillations or to strengthen them.
Since the mid-way point between
the condensers C2 and C3 is con-
nected to the filament, we would
ordinarily be unable to obtain the
necessary steady direct anode
current. To obtain this we connect
a choke coil Z across the con-
denser C3, and the steady anode
current now flows from the
ancde, through Bz, through ‘L1
and- through Z, and so down to
the filament. When the grid

-
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potential varies, the varying
currents pass through the induct-
ance L1 and energise the oscil-
latory circuit L1 C2 C3. This
energising and building up of
oscillations  in  this  circuit
produce high-frequency electro-
motive forces' across -the con-
denser C3. In other words, high-
frequency potentials are set up
across the grid and the fila-
ment. These potentials are
such as to produce a reaction
effect on the oscillations in Lx
C2 Cj3. Although the choke
coil Z serves as a direct current
path, it may be considered as
non-existent when we are dealing
with the high-frequency current
circuits, since the choke prevents
the passage of any high-frequency
currents.

The circuit of Fig. 7 may be
modified by connecting the anode
battery next to the filament. A
grid condenser and leak would
then be necessary, as in the case
of Fig. s.

A Simple
S.P.D.T. Switch
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SIMPLE switch of this
A type can be quickly made

up from the usual oddments
generally to be found in the scrap
box.

The requirements are—a small
piece of ebonite for the base and
knob, 2 valve pins, a phosphor
Lbronze blade from a rheostat, or
a piece of thin brass strip, and a
small brass angle bracket or the
necessary brass strip from which
to make one.

The valve pins are fixed in line
in the ebonite base, and slightly
opened out at the top for easy
entry of the blade, and the
bracket with its blade (which has
previously been rivetted on, or
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Fig.7. A single-valve regenerative circuit using two condensers in series.

secured with a screw and nut)
fixed in position midway between
them.

Finally a knob is fitted to the
blade by making a saw-cut in a
small piece of ebonite and rivet-
ting it on.

A switch of this description
will be found to serve many use-

ful purposes. It may be incor-
porated in a set, in which case
the valve pins and bracket may
be mounted direct upon the
ebonite panel.

By the provision of 4 valve
pins, two blades and 2 small
ebonite crosspiece, a double-pole
switch may readily be con-
structed. N. K. ]J.

The TRadio Society of BGreat Britain

An Informal Meeting will be held at 6 p.m. on WEDNESDAY, February 13th,
at the Institution of Electrical Engineers, when a di<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>