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TRANSMISSION STEP BY STEP. -I
A short series of practical articles describing and illustrating the actual apparatus

used for amateur transmission.
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PROBABLY the reader is
familiar with the

ordinary type of buzzer
wavemeter which is used
for the calibration of re-
ceivers. A circuit diagram
illustrating the connections
of _such a piece of apparatus
is shown by Fig. i. When
the buzzer A is energised by
current from the battery
B by closing the switch S. oscillations of a
high frequency are set up in the circuit
farmed by the condenser ci and the in-
ductance Li. These oscillations may be in-
creased or decreased in periodicity by
effecting variations in the capacity of the
condenser CI. If, then, the buzzer wave -
meter is put into operation near a valve
or crystal receiver and the receiver is in
tune with or set to the same wavelength
as the wavemeter, the rectified H.F.
oscillations can be heard in the telephones
of the receiver.

Now it is well known that a closed cir-
cuit such as is formed by the inductance
Li and the condenser CI is a good oscilla-
tor but a poor radiator of high -frequency
current, and correspondingly an open cir-
cuit is a comparatively poor oscillator but
a good radiator. We can therefore utilise
these facts in building up a piece of ele-
mentary transmitting apparatus which will
have an effective transmission- range of two
to three miles under favourable conditions.
The scheMatic drawing Fig. 2 and the
theoretical diagram Fig. 3 illustrates such
an arrangement. The buzzer A should be
of a robust design and fitted with an
adjustable armature or vibrator, Surplus
Army buzzers of various types are avail -

A Simple Buzzer Transmitter.

able and the power buzzel,- is a good model
to obtain, the only drawback being that
they require more current to operate them

Wavemeter.

than the lighter types. The, type illus-
trated in the photograph will work Well
on a 6 -volt accumulator or dry battery.
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The operating key K takes
the place of the switch s
in the wavemeter and the
variable condenser ci has
a value of .0005 microfarad.
The aerial tuning con-
denser C12 has a value of
about .00t microfarad.

As regards the tuning
coils, these have to be of a
suitable value of inductance,

and as spark transmission is forbidden on
the low wavelengths -of 150 to 200 metres
(the gear described is of the nature of a
spark transmitter), the amateur must con-
fine his attention to the 440 -metre wave
outside of broadcasting hours. Therefore
the inductances ni and L2 may consist of
two coils normally used for the reception
of broadcast. Nos. so and 75 Igraine coils
are suitable.

To use the transmitter the armature of
the buzzer is screwed up until a depression
of the key causes it to give out a regular
high-pitched note and the dots and dashes
of the morse code are certain and well
defined. The aerial should be disconnected
during this operation, and then, after re-
connecting, the inductances Li and L2 are
tuned by the condenser to the required
440 -metre wavelength. Care should
always be taken to see that the tuning is
sharp, and this may be effected by keeping
the coils loosely coupled, although by so
doing less energy is put into the aerial.
This is compensated for by the fact that
your transmission is less- liable to inter-
ference by other stations and is therefore
easier to receive at the receiving end.

As comparatively little energy is put
(Concluded at bottom of litird C0'207111 of pa;e 314)
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THE "A.W."
ULTRA -SELECTIVE

FOUR-VALVER
A unique receiver with double H.F. transformer,

coupling for selectivity and ease of control.

View of Under Side of Panel showing, Wiring

T HE receiver to be described in this
I article was developed as the result of

an attempt to produce a highly -selective
set for family use. Obviously such a set
must be very simple to control, and for
this reason the usual loose -coupling
method of obtaining selectivity, employ-
ing (in conjunction with a stage of H.F.
amplification) five tuning controls, was
ruled out.

It was decided, therefore, to build a
four -valve receiver capable of receiving
the main broadcasting stations on a loud-
speaker and possessing the advantages of
being neat in appearance, proof against
damage to valves, able to reproduce true
distortionless music and speech, simple to
tune, selective, and provided with means
of cutting out one or both stages of low -
frequency amplification.

Referring to the circuit diagram Fig. r,
it will be seen that the tuner consists of
an aperiodic aerial coil coupled in a fixed
manner to a tuned secondary coil. In the

special double transformer coupling be-
tween the first and second valves lies the
secret crf the extreme selectivity. These
transformers are of the ordinary Igranic
high -frequency type, which if used in the
ordinary way have their secondaries
tuned. Two of these transformers are re-
quired, and it is advisable to get them
specially matched, for if the electrical
properties of one differ from those of
the other, tuning will become flat and
the volume of reception greatly dimin-
ished.

The primary of one of the transformers
is connected to the plate of the first valve
and to positive H.T. The secondary of
this transformer is joined in parallel to -
the secondary of the other transformer
and a variable condenser of .0005 micro -
farad is shunted across the two coils as
shown. The remaining primary coil is
connected on one side to the grid con-
denser and leak and on the other side to
positive L.T.
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Fig. 2.-Drilling Plan of Panel.

The Ultra -selective Four -valve Receiver.

The Low -frequency Circuit
There is nothing unusual in the actual

switching arrangements and connections
in the low -frequency side of the circuit
until we ,come to the battery connections.
This shows a method of obtaining grid
bias on the L.F. valves from the H.T.
battery. The full voltage of the H.T.
battery is applied to the positive and nega-
tive H.T. terminals, between which is a
third terminal connected to a AN-ander-

0 0 0 S

plug. By tapping off a suitable voltage
from the negative end of the H.T. battery
with this wander -plug the correct  grid
bias will be applied to the grids of the
L.F. valves.

List of Component Parts Required
For the benefit of those. who would like

to construct a set identical to the original
receiver shown in the photographs a list
of the components used is given. At the

1.- -The Circuit Diagram.
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Another View of

side of each item the maker's name
appears, but it should be understood that
other well-known reliable makes having
the same electrical values may be sub-
stituted.

One Radion "Mahoganite " panel, size
12 in. by 21 in., for cutting to to% in.
by 20 in. (American Hard Rubber Co.).

Two valve sockets for H.F. transformers.
Four special. valve holders (Aermonic).:
Four valve windows (A. F. Bulgin).
Three filament rheostats (Enterprise

Manufacturing Co.).
Two double -pole double -throw- lever

switches (Wilkins and Wright, "Utility "-
lever type).

Two .0005 microfarad square -law vari-
able condensers, with vernier (Wilkins
and Wright).

Two L.F. transformers, first and second
stages (Igranic).

Two matched H.F. transformers
(Igranic). -

One "Unitune Major " aperiodic aerial
coupler, 300-600 metres (Igranic).

Under Side of Panel.

One Igranic concert coil, C3.
One two-way left-hand coil holder

(Burne-Jones).
One .0003-microfarad grid condenser

and 2-megohm grid leak (Dubilier).
One .00r-microfarad fixed condenser

(Lissen).
Seven Refty terminals.
One mahogany cabinet to suit panel

(Pickett Bros.).

The Cabinet
Instead of buying the cabinet ready-

made it can be constructed at home from
3/41 -in. thick mahogany. The dimensions
are as follows : Base, S in. by zc34' in. ;
back, 54% ix. by zo in.; top, 4 in. by
2 r in. ; sides, zo in. high,, 8 in. wide at the
bottom, 4 in. wide at the top.

The back should be made removable go
that easy access to the valves is possible.
A dark mahogany polish on the finished
cabinet, together with the mahoganite
panel, will give a pleasing effect. Wooden
cleats should be screwed round the open -

Fig. 3.-Wiring on Under Side of Panel.

4'



env:item' Wireless 312
IMO

313

A

amateur Wireless

THE "A.W."
ULTRA -SELECTIVE

FOUR-VALVER
A unique receiver with double H.F. transformer,

coupling for selectivity and ease of control.

View of Under Side of Panel showing, Wiring

T HE receiver to be described in this
I article was developed as the result of

an attempt to produce a highly -selective
set for family use. Obviously such a set
must be very simple to control, and for
this reason the usual loose -coupling
method of obtaining selectivity, employ-
ing (in conjunction with a stage of H.F.
amplification) five tuning controls, was
ruled out.

It was decided, therefore, to build a
four -valve receiver capable of receiving
the main broadcasting stations on a loud-
speaker and possessing the advantages of
being neat in appearance, proof against
damage to valves, able to reproduce true
distortionless music and speech, simple to
tune, selective, and provided with means
of cutting out one or both stages of low -
frequency amplification.

Referring to the circuit diagram Fig. r,
it will be seen that the tuner consists of
an aperiodic aerial coil coupled in a fixed
manner to a tuned secondary coil. In the

special double transformer coupling be-
tween the first and second valves lies the
secret crf the extreme selectivity. These
transformers are of the ordinary Igranic
high -frequency type, which if used in the
ordinary way have their secondaries
tuned. Two of these transformers are re-
quired, and it is advisable to get them
specially matched, for if the electrical
properties of one differ from those of
the other, tuning will become flat and
the volume of reception greatly dimin-
ished.

The primary of one of the transformers
is connected to the plate of the first valve
and to positive H.T. The secondary of
this transformer is joined in parallel to -
the secondary of the other transformer
and a variable condenser of .0005 micro -
farad is shunted across the two coils as
shown. The remaining primary coil is
connected on one side to the grid con-
denser and leak and on the other side to
positive L.T.

I - I

2.7 ,

/1

.

/ 4 I.-2. 2 2"-.1
/i

-4
CENTRE -8

4:ii) ...SOCKETS.

IT \i

2a5
zl

20
Fig. 2.-Drilling Plan of Panel.

The Ultra -selective Four -valve Receiver.

The Low -frequency Circuit
There is nothing unusual in the actual

switching arrangements and connections
in the low -frequency side of the circuit
until we ,come to the battery connections.
This shows a method of obtaining grid
bias on the L.F. valves from the H.T.
battery. The full voltage of the H.T.
battery is applied to the positive and nega-
tive H.T. terminals, between which is a
third terminal connected to a AN-ander-

0 0 0 S

plug. By tapping off a suitable voltage
from the negative end of the H.T. battery
with this wander -plug the correct  grid
bias will be applied to the grids of the
L.F. valves.

List of Component Parts Required
For the benefit of those. who would like

to construct a set identical to the original
receiver shown in the photographs a list
of the components used is given. At the

1.- -The Circuit Diagram.

Lr

Another View of

side of each item the maker's name
appears, but it should be understood that
other well-known reliable makes having
the same electrical values may be sub-
stituted.

One Radion "Mahoganite " panel, size
12 in. by 21 in., for cutting to to% in.
by 20 in. (American Hard Rubber Co.).

Two valve sockets for H.F. transformers.
Four special. valve holders (Aermonic).:
Four valve windows (A. F. Bulgin).
Three filament rheostats (Enterprise

Manufacturing Co.).
Two double -pole double -throw- lever

switches (Wilkins and Wright, "Utility "-
lever type).

Two .0005 microfarad square -law vari-
able condensers, with vernier (Wilkins
and Wright).

Two L.F. transformers, first and second
stages (Igranic).

Two matched H.F. transformers
(Igranic). -

One "Unitune Major " aperiodic aerial
coupler, 300-600 metres (Igranic).

Under Side of Panel.

One Igranic concert coil, C3.
One two-way left-hand coil holder

(Burne-Jones).
One .0003-microfarad grid condenser

and 2-megohm grid leak (Dubilier).
One .00r-microfarad fixed condenser

(Lissen).
Seven Refty terminals.
One mahogany cabinet to suit panel

(Pickett Bros.).

The Cabinet
Instead of buying the cabinet ready-

made it can be constructed at home from
3/41 -in. thick mahogany. The dimensions
are as follows : Base, S in. by zc34' in. ;
back, 54% ix. by zo in.; top, 4 in. by
2 r in. ; sides, zo in. high,, 8 in. wide at the
bottom, 4 in. wide at the top.

The back should be made removable go
that easy access to the valves is possible.
A dark mahogany polish on the finished
cabinet, together with the mahoganite
panel, will give a pleasing effect. Wooden
cleats should be screwed round the open -

Fig. 3.-Wiring on Under Side of Panel.

4'



erict,ur Wiret.eSs

ing for the panel -A. in. from the edges
so that the panel wilt fit in flush with
the sides of the cabinet.

The Panel
This should be of good quality. Too

much stress cannot be laid on the neces-
sity .of using high-grade ebonite for in-
sulating panels. The writer has actually
known cases where a ,set has refused to
work owing to the fact that the highest
resistance between two near points on the.
panel was 2 megohms The American
Hard Rubber Co., Ltd., 13a, Fore Street,
-London, E.C.4, keep in stock a suitable
panel measuring I2 --in. by 21 in. This
panel will have to be cut to the size indi-
cated, r 1%. in. by .20 in. A panel -drilling
layout is given in Fig. 2, and with this
there should be no difficulty in marking
out the holes. The components are
mounted as shown in the photographs and
in the wiring diagram, Fig. 3._

It may be found that the -condenser dials
stand out from the panel, 'spoiling the
appearance of the set. This may be
remedied by inserting. an ebonite distance -
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piece between the condenser and the under
side of the panel, thus lessening the
length of the one -hole fixing screw stick-
ing up through the panel.

Provided that thick copper wire is used
for wiring up there is no necessity to
screw down the fixed condensers. The
wire should be stiff enough to keep them
in place.

No aerial and earth terminals are
mounted on the panel. The aerial and
earth wires are connected -to the two ter-
minals on the Igranic "Unitune " coil.
The two -coil holder is mounted on the
top left-hand corner in such a manner that
the reaction coil swings out to the left-
away from the set.

On the right-hand side, looking at the
front of the panel, are seen the two
switches for cutting out the L.F. valves.
Great care should be taken to wire these
switches up exactly as shoWn in the wiring
diagram, Fig. 3.

Operating the Set
When all the wiring has been finished

and carefully checked so that there is no

possibility of burning out the valves, the
H.T. and L.T. batteries and phones
should be connected up_to the proper ter-
ritinals. An Igranic Unitune Major is
plugged into the fixed arm of the two -coil
holder and the concert coil into the mov-
ing arm. As already stated, the aerial
and earth are connected to the two ter-
minals on the Unitune Major. Plug the
two H.F. transformers and the valves into
their sockets and, keeping the reaction and
aerial coils well away from one another,
rotate slowly the two condenser dials until
signals are heard. Now bring the re-
action coil closer to the aerial coil, thereby
strengthening the signals considerably. If
no strengthening effect is noticed, reverse
the wires connected to the reaction coil.

With regard to the valves, either bright -
or dull -emitters may be used. The carbon
rheostats are suitable for either type of
valve.

The selectivity of the receiver may be
realised by the fact that during 'a short
test on an aerial within sight of 2 L 0,
this station. could be cut right out and
Birmingham tuned -in.
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L.F: Transformer
LATELY I haVe been testing a Super

Success transformer made by Beard
and Fitch, --Ltd., of 34-36, Aylesbury
Street, E.C.I. As will be seen from the
photograph, this is of a somewhat uncon-
ventional design.

Actually the transformer is of the
hedgehog type with the core in a vertical
position, the whole being enclosed' by a
japanned brass tube with ebonite end
pieces. It was tried on a two -valve set
(detector and L.F.); the signals Were re-
markably free from distortion and ampli-
fication good.

The construction of the Super Success
transformer is such that it will stand a
good deal of hard usage. It is an instru-
ment that I can thoroughly recommend.
The price is 2I5.

"Wireless Ear"
SOME clever people have found a new
disease that they call "wireless ear." Lis-
teners 'will not worry themselves much
about this, but it must be admitted that

there are phones not any too comfortable
to wear for long periods.

In this connection I have been inter-
ested in the Macondo pneumatic ear pads
sold by McLeod and McLeod, of 329, High
Holborn, W.C.

These pads are attractive in appearance
and have only to be stretched to fit tightly
over the earcaps. Their corrugated sur-
face, part of an air cushion, allows of a
free pas.6"age of air and prevents perspira-
tion. I have found the pads to be par-
ticularly comfortable in use.

Tungstalite Gold Label
THERE seems to be no end to the number
of new crystals that make their appear-
ance on the market, and it speaks well for
the trade generally that they are nearly
all satisfactory in use.

A new -corner among crystals is the Gold
Label brand made by Tungstalite, Ltd.,.
of 47, Farringdon Road, E.C.r. I have
tested this and found it sensitive over the
entire surface.

The crystal is sold with a special silver
cat3vhisker, and results with this were cer-
tainly better than with an ordinary copper
contact.

Each crystal is packed in a glass -topped
airtight container and is accompanied by a
numbered guarantee. If you find a piece
of Tungstalite that is defective the
guarantee entitles you to a new specimen,
or you can have your money back.

Tungstalite Gold Label should be of
special use in reflex sets, for, owing to its
fine grain, the catwhisker has little chance -
of slipping off.

'
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SLiper,lieterodyne Sets
FEW amateurs in this country have yet
tackled the construction of super -hetero-
dyne receivers, mostly because of the diffi-
culty of obtaining the necessary trans-
formers. 

Many firms in the states sell complete
kits of transformers, and I see that these
kits are now being sold in this country.
For instance, Gaston E. Barbaix, of -27-29,
Arming Street, E.C.2, are importing a set
of five Rauland transformers for building
super -heterodyne receivers.
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into the aerial by means of this apparatus
an extremely sensitive and expensive hot-
wire meter or therma-couple would be re-
quired to indicate such energy, so that it
will be necessary to rely upon a valve
receiver placed at a distance (say TIBIlle-
diately beneath the aerial) in order to
ascertain whether the aerial is being ener-
gised. Having once confirmed that the
tuning, and radiation are O.K., a note
should be made of the coil and condenser
settings for future reference.

The apparatus described will prove ex-
tremely interesting to the beginner and
will afford a working knowledge of the
behaviour of a loose -coupled transmitter -
and its advantages and also provide a
means of practising the, morse code under
actual working conditions before investi-
gating the simple spark transmitter to be
described in a subsequent article.

A. J. C.


















































