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EVERY Receiving Set described in this Book 
has been actually built by the Author and 
its performance thoroughly tested under 

various conditions. 

The result is that any man wishing to make up a 
Set can read through the Book, study his local 
conditions, gauge his anticipated expenditure and 
make his choice. And when he gets down to the 
actual building he will find every item fully 
described just as if he were working side -by -side 
with the Author himself. 

In addition, the Book also furnishes a complete 

course on set building-commencing with simple, 
inexpensive, yet thoroughly efficient, Crystal Sets 
and progressing to more ambitious multi -valve 
Receivers capable of spanning the Atlantic. 

No matter how great or how little your Radio 
experience. may be there is certain to be a 
Receiving Set described which will fit your pocket 
and provide you with many hours of satisfaction 
and pleasure. Any Bookseller will supply 
" Wireless Sets for Home Constructors " or 
it can be obtained direct from the Publishers 
(postage 2d. extra). 

SHOWS HOW TO BUILD: 
Simple Crystal Receivers. A three -valve Regenerative Receiver. 
An inductively -coupled Crystal Set. A single -valve Reflex Receiver. 
A two -valve Low freq sency Amplifier. A three -valve Broadcast Receiver. 
A two -valve Broadcast Receiver. A four -valve Universal Receiver. 

Together with information as to the testing and operation of Receiving Sets. 

et. 
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A Millionaire's Station. 
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This splendid aerial equipment, and the station beneath, are the property 
of an American millionaire, who possesses a broadcasting licence and 

sends out regular concert programmes for the benefit of listeners. 
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Fig. 1.-The set is built into the conventional sloping front cabinet. 

Adding a 
High - 
Frequency 
Valve to 
the S.T.100 
A Highly Power- 
ful Set Designed by 

THE EDITOR 

:-.::-::-:>:::::::>:. 

To those who have tested the S.T. 100 circuit the following description of a set with an 

extra high frequency amplifier will prove interesting. Those without experience of 
the S.T. 100 are advised to try that circuit first. 

THE exceedingly large volume 
of sound obtainable from 
the S.T. ioo circuit has 

made the latter popular among 
those who like to have ample power 
to work a loud -speaker. This 
volume decreases fairly rapidly, 
however, at distances of over 5o 
miles from a broadcasting station, 
and many readers have expressed 
their desire for a circuit incor- 
porating one more valve in order to 
bring in more distant stations with 
certainty at good strength. 

The addition of a high -frequency. 
amplifying valve will increase the 
range of the circuit and will make 
the reception of the distant stations 
an easier proposition. 

The_ present set, a photograph of 
which is seen in Fig. r, has been 
designed to give the maximum 
results, and the lay-out has been 
carefully considered, in order to 
prevent, as far as possible, any 
interaction between the parts. In 
the photograph a white line is 
shown drawn on thé panel to 
indicate that on the left is the high - 
frequency amplifying portion, and 
on the right is the usual S.T. roo 
with a modification, which will be 
discussed later. 

A single -pole double throw 
switch serves to cut out the extra 
high -frequency valve if desired, 
the ordinary circuit being then in 

use. The terminals on the left are 
those controlling the aerial circuit, 
enabling constant aerial, series, or 
parallel tuning to be employed at 
will. 

The condenser C, on the extreme 
left of Fig. 2 is the aerial tuning 
condenser, used when the high - 
frequency valve is working, while 
the condenser C, above the three - 
coil holder, to the left, is that tuning 
the secondary of a high; frequency 
transformer, coupling the first and 
second valves, which is formed by 
the coils L,and L3, these being the 
left-hand movable socket, and fixed 
socket of the coil -holder, respec- 
tively. When the extra high - 
frequency valve is cut out by 
bringing the switch S1 over to the 
X side, the extreme left-hand con- 
denser C, and the coil L1 are out of 
circuit, as is also the left-hand 
socket L2 in the coil -holder, and 

.this coil must either be withdrawn 
or moved well away from the other 
two ; the condenser C3 to the right 
of the white dividing -line now 
becomes the aerial tuning con- 
denser. The right-hand socket L4 
of the coil -holder and the condenser 
C4 on the extreme right of the 
receiver are those in the anode 
circuit of V2, which is the first valve 
of the ordinary S.T. Too circuit. 
The crystal detector is situated 
between the second and third 
valves of this receiver, and is of a 

3 

particularly neat and efficient type, . 

known as the ' 
` Eccentro." 

Circuit Diagram 
A diagram of the circuit arrange- 

ment of this receiver is given in 
Fig. 3, and it will be seen that the 
aerial circuit comprises the coil L1 
and the condenser C1, the small 
fixed condenser C.A.T. being in- 
cluded in order that constant aerial 
tuning may be applied. The valve 
V, acts purely as a high -frequency 
amplifier, the amplified oscillations 
being passed on, via the coil L3, 
which is closely coupled to L2 in 
the anode circuit of V1, to the grid 
of V,. The high -frequency oscilla- 
tions .are further amplified by the 
valve V2, and are then rectified by 
means of the crystal. detector D. 
The rectified signals then pass 
through the transformer T 1T 2 

back to the valve: V2, where they 
are magnified by this valve, and 
pass on to V3 by means of the 
transformer T ,T 4, the low -frequency 
oscillations being thus further 
magnified. The receiver thus acts 
as a five -valve set, having two 
stages of high -frequency amplifica- 
tion, a rectifier, and two stages of 
note magnification, with the differ- 
ence that the rectifier is a crystal, 
and one valve-namely, V2-does 
the work of two. A great saving 
in valves and current is thus 
effected. 
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Fig. 2.-Front of the cabinet, with valves removed and the various components lettered. 

Stabilising Resistance 
It will be noticed that the 

stabilising resistance included in the 
usual design of S.T. too set has 
been omitted from this receiver. 
Should the constructor find that it 
is necessary, when using two valves 
only, to have this resistance, he 
may include a variable anode 
resistance of the order of 50,000 to 
100,000 ohms by joining the grid 
of the second valve V2 to one end 
and the positive of the low-tension 
battery to the other end of the 
resistance. A reliable make of 
fixed resistance may be used if 
desired, and in this case the value 
should be about 8o,000 ohms. 

Another modification of the 
original S.T. too circuit which has 
been introduced in this set is the 
condenser C5, which is connected 
across the O.P. and O.S. of the low - 
frequency transformer T3T4. The 
object of this condenser is to increase 
the purity of the received signals, 
and it was found necessary with the 
transformer used that its value 
should be 0.001 11F. This value 
will vary with different trans- 
formers, and in some cases perhaps 
the condenser may be dispensed 
with altogether. 

The method of coupling the extra 
high -frequency valve to the S.T. roo 
circuit was suggested to us in April 
by Mr. H. L. _Meyer, of Cavendish 
Square, who has obtained successful 
results with this type of circuit. 

Reversal of Coils 
It is desirable to reverse the 

direction of the coil L2, in the 
anode circuit of V 1i in order to 
ascertain in which position the 
best results are obtained, and, in 
the set described, provision for such 
reversal has been made. Flexible 
rubber -covered leads join the 
socket of the coil -holder to two 
terminals on the panel, thus render- 
ing the reversal of the coil a simple 
operation. Similar provision has 
been made in respect of the re- 
action coil L4, in accordance with 
a practice frequently advocated 
in this journal. 

Constant Aerial Tuning 
Constant aerial tuning may be 

applied to the three -valve circuit 
by joining the aerial lead to ter- 
minal A, earth to E, and joining 
C, D, and E together by means of a 
piece of wire. The switch S1 
must be turned so as to make con- 
tact with the upper point Y. A 
circuit diagram showing the three 
valves in use with constant aerial 
tuning is given in Fig. 4. 

Parallel tuning may be used 
instead of constant aerial tuning by 
joining the aerial lead to terminal 
A1, leaving A free, earth to E, and 

Fig. 3.-The circuit arrangement of the receiver. 

4 
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4.-Showing how to connect up for three valves, using constant 

aerial tuning. 

connecting C. D, and E together. 
S, must still remain in the upward 
position. 

Series Tuning 

Series tuning may be applied only 
when using the three -valve circuit, 
and is applied by joining the aerial 
lead to terminal D, earth to E, 
and connecting C to E, leaving both 
A and A, free, In the three cases 
given above, L, is the aerial tuning 
inductance and C, the aerial tuning 
condenser, all three valves being in 
use. When using the two -valve 
circuit, the switch S, is turned to 
make contact with the lower 
point X, and L, then becomes the 
aerial coil, and C, the aerial tuning 
condenser. In this case, only two 
forms of tuning are possible, 
namely, constant aerial or parallel 
tuning. 

Constant aerial tuning is applied 
by joining the aerial to terminal A, 
leaving A1, C and D free, and 
joining the earth to E. The 
aerial circuit is now tuned by 
means of the variable condenser C,. 
If parallel tuning with the two - 
valve circuit is required, all that 
is necessary is to connect the aerial 
to A1, earth' to E, leaving A, C 

and D free, when the aerial circuit 
will be tuned by C, as before. 

Components and Cost 
A list of the parts necessary for 

the construction of this receiver, 
together with retail prices, will be 
found alongside. Although the con- 
structor may already possess some 
pieces of apparatus which he would 
like to include, he is advised to 
adhere as closely as possible to the 
specification given, as a great deal 

of trouble may be experienced if 
unsuitable components are used. 
In any case no experimenter who 
has failed to get the full results 
from the S.T. too circuit should try 
to make this set. 

The special valve holders used 
are of good design, there being no 
metal parts exposed, the capacity 
between the holders being small and 
the chance of leakage very re- 
mote. It is, moreover, practically 
impossible to short the filament of a 
valve across the high tension 
supply, when inserting the valve 
into its socket. When using 
Ediswan valves, however, care 
must be taken to ensure that good 
contact is made, as the pins on this 
type of valve are shortened, for 
safety, although this shortening is 
unnecessary when these holders are 
used. 

The transformers used in this set 
have been found particularly suit- 
able for this circuit, and may be 
used with every confidence. It is 
always very risky for an experi- 
menter to vary the author's own 
design, especially in the case of a 
dual amplification circuit. 

The Panel 
The panel, which is of ebonite, 

measures 24 in. by to in., and 
may be in. thick, provided that 
additional support is given, in the 
middle of the longer sides, by means 
of fillets of wood fastened to the 
containing box. The panel used 
in this receiver is the same as 
that used in the three -valve dual 
receiver described in the April 
number of MODERN WIRELESS, 
the unwanted holes being filled 
in according to the method de- 
scribed in an article on page 747 
of the May issue of MODERN 

WIRELESS entitled " Reclaiming 
Ebonite Panels. A fully dimen- 
sioned drilling diagram is given in 
Fig. 5, which shows the position 
of all the parts mounted on top 
of the panel. It must be pointed 
out in this connection that all 
dimensions are taken from the 
centre line of the panel, this being 
more accurate than dimensioning 
from one end. The positions of the 
various holes required should be 
marked on the panel by means of 
some sharp -pointed instrument, 
and a small indentation made where 
the hole is to be drilled, with a 
hammer and a centre punch, or, 
if the latter is not available, a nail 
may be used. The drill point is 
thus prevented from wandering, 
while no fear of cracking the panel 
need be entertained, provided that 
the punch is not given too heavy a 
blow. Drill all the holes of one 
size first, and then proceed to the 
next size, thereby saving much 

COMPONENTS. 

Cabinet (Wright and Palmer) .. .. .. .. .. 
Panel 24 in. by Io in. by 1 in. (Paragon Rubber Co.) .. 
2 0.0005 µF Variable Condensers (K. Raymond, new type) .. 
10.0003 µF Variable Condenser (K. Raymond, new type) .. 

Sonola L.F. Transformer (Ward and Goldstone) .. 
Woodhall L.F. Transformer (Woodhall-Wireless Mfg. Co.) .. 
Three -coil Holder (Goswell Engineering Co., Ltd.) . . 

i Coil Socket for panel mounting (Woodhall) .. 
3 Lissenstat Minor Filament Resistances (Lissen, Ltd.) 
3 Valve Holders (H.T.C. Electrical Co., Type A) .. 

Eccentro Crystal Detector (W. Joanes) .. 
i o.000i µF Dubilier Condenser . . 

2 0.001 /LF Dubilier Condensers .. 
10.004 µF Dubilier Condenser .. .. 
i S.P.D.T. Switch, for panel mounting (K. Raymond) .. .. 
18 4 B.A. W.O. Type Terminals (K. Raymond), 2 for 2d., say 
14 2 ft. lengths Bus Bar Wire (Sparks Radio Supplies) .. .. 
Screws, rubber leads, etc. .. .. 

5 

Total 

s. d. 
I 7 6 

15 o 
II Io 

5 3 
17 6 

I 3 6 
12 6 
1 6 

io 6 

8 o 
2 6 
6 o 
3 o 
i 3 
I IO 
2 4 

6 

.. L7 15 9 
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LINE OF PANEL 

Ñ V` 

Fig. 5.-A scale drawing of the top of the panel, showing the 
positions of all the necessary holes. 

June, 1924 

time in changing drills. The holes 
shown are in the correct positions 
for the components used, but care 
must be taken, if parts other than 
those specified are employed, that 
the holes are drilled of the correct 
size for these parts. Four holes are 
drilled, two in each of the shorter 
sides, by means of which the panel is 
secured to the cabinet. The posi- 
tions of these holes are seen in 
Fig. 5. 

Mounting the Parts 
When all holes have been drilled, 

_ the various parts should be mounted 
_up, and it is recommended that 
they be placed in position according 
to weight. For example, start 
with the terminals, then proceed 
with the -alve holders, filament 
resistances, and so on, leaving such 
parts as variable condensers and 
transformers until the last, thus 
keeping the weight down as much 
as possible while the panel is 
being turned about in the process 
of tightening nuts, and so on. 

Wiring Up 
Having mounted all the necessary 

parts, the constructor should pro- 
ceed to tin thoroughly all points 
to which a wire has to be soldered, 
and then commence the actual 
wiring up of the receiver. The 
square -section wire used gives a 
very neat appearance to the back 
of the panel, and also there is less 
capacity between wires than when 
systoflex - covered wire is used. 
With a little care in bending the 
wire to fit exactly between the 
terminals, the constructor should 
find this wire almost as easy to 
work as the older method of thinner 
wire covered with insulated sleeving. 
The leads to the two movable coils 
on the coil -holder consist of rubber - 
covered flexible wire, secured under 
the screw -heads on the respective 
sockets, and terminating in spade 
tags, which are secured to the 
correct terminal on the panel. 
The leads to the fixed socket 
consist of the ordinary wire used 
for wiring up, pushed through 
holes in the panel immediately 
underneath this socket. 

A wiring diagram is given in 
Fig. 7, and when this is consulted 
no difficulty should arise out of the 
wiring: _Two photographs of the 
back- of the panel are shown in 
Figs. 6 and 9, and give .a good idea 
of the neatüess_ of the wiring, 
besides helping to clear up any 
little points of uncertainty. 

.-The Cabinet 
* The - paneI is moúnted in a 
polished mahogany cabinet of the 
sloping front type, thus completing 
the handsome appearance of the 

6 
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Fig. 6.-7he underside of the panel, showing the wiring. 

receiver. The cabinet, a dimen- 
sioned drawing of which is given in 
Fig. 8, was obtained from Messrs. 
Wright and Palmer, c f Forest Gate, 
and is the same cabinet as was used 
in the Three -Valve Dual Receiver 
mentioned previously. For those 
who intend to make their own 
containing box the drawing given 
should furnish all the necessary 
information. The work is carried 
out in 1 in. finished mahogany, the 
wood being cut according to the 
dimensions given. The two side 
pieces are best cut to size, z z g in. 
by 91 in., as a rectangle first, the 
bevel being cut off afterwards, 
with both the sides firmly clamped 
together, thus ensuring that the 
slope is the same on both pieces. 
As seen from the figure, small 
fillets of wood are secured to the 
inside of the front of the cabinet, 
to provide additional support for 
the panel, preventing the latter 
from sagging. 

Coils and Valves 
When using all three valves with 

the constant aerial tuning arrange- 
ment, the coil L1 on the extreme 
left of the panel may be a Lissen 
No. 5o for broadcast wavelengths 
below 420 metres, above which a 
Lissen 75 may be used. The left- 
hand coil Ls in the three -coil 
holder may be a Lissen 75, the fixed 
one L, a No: 5o (or a 75 may be 
tried for wavelengths over 420 
metres), and the right-hand coil 
L, a 50 or a 75, according to 
whether the wavelength to be 
received is below or above 420 
metres. When two valves only 
are in use, the middle socket 
on the coil -holder becomes the 
aerial coil, and when using constant 
aerial tuning, this should be either 
a No. 50 or 75, as explained above. 
The coil L, in the right-hand socket 
of the coil -holder remains a 50 
or 75. 

Any good make of valve may be 
used. Three Ediswan A.R. valves 
were used when the following Test 
Report was prepared. 

Batteries 
A high-tension battery of zoo 

volts should be used, in order to 
obtain the best results from the 
set, and this is connected, positive 
and negative respectively, to the 
top two terminals on the right-hand 
side of the receiver. The low- 
tension positive is connected to 
the third terminal from the top, 
and L.T. - to the fourth. A grid 
bias battery should be used, and its 
positive connected to the same 
terminal as the negative of the 
low-tension accumulator, the 
negative of the grid battery being 
connected to the fifth terminal in 
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the row. The loud -speaker is 
connected to the bottom two 
terminals in this row. 

The grid battery, which appears 
to be somewhat of a mystery to 
some readers, may conveniently 
consist of a i5 -volt high-tension 
unit, of the type in which tappings 
at every three or so volts are 
provided. Actually about 41- volts 
negative grid bias is usually ample, 
and very often no extra grid bias 
is necessary, the terminals G.B. - 
and L.T. - G.B. + being shorted. 
The small Ever -Ready cell, size O, 
is eminently suitable for making 
up a grid bias battery, each cell 
having a voltage of 1.5 volts, thus 
allowing tappings to be taken from 
the battery at 1.3, 3, 4.5 and so on, 
providing a more or less even 
control of grid voltage. Ordinary 
flash -lamp batteries may conveni- 
ently be employed. 

When using bright emitter valves, 
a 6 -volt accumulator should be 
used, and it is advantageous to 
use an accumulator with dull 
emitter valves, as the discharge 
current is much more steady than 
is that of dry cells. In this case 

Fig. 7.-The wiring of the receiver. The lettering of the condensers, etc., corresponds with the 
circuit diagram. 

a 4 -volt accumulator will be found 
satisfactory. 

Testing the Set 
When complete, the receiver 

may be connected up to the aerial 
and tested. The filament and high- 
tension batteries should be con- 
nected, as explained above, to 
their respective terminals. In 
order to test whether the S.T.ro3 
part of the set is in correct working 
order, start testing with constant 
aerial tuning on the two -valve 
circuit when the local station is 
operating. Insert a 5o coil in the 
middle socket L3 of the coil -holder, 
and a 5o in the right-hand socket, 
No coils are to be inserted in the 
sockets L 1 and L 2. Make sure that 
the cat -whisker is touching the 
crystal, and turn the single -pole 
switch S1 so that it is pointing 
downward and making contact 
with the point X. The grid bias 
terminals G.B. + and G.B. -should 
be shorted when first using the set. 
Turn on the filaments of the valves 
V, and V3i leaving V1 switched off, 
and tune on the condensers C3 and 
C4, keeping the coil L4 well away 

: 

- 

24' 

25" 

- --t 

from L3. The local station should 
be heard at good strength, and 
should become louder as the coil 
L4 is brought closer up to the 
fixed coil L3. If this is not the 
case, the leads to the moving coil 
should be reversed by changing 
over the connections to the ter- 
minals PQ. 

Operating the Detector 
The Eccentro is a totally enclosed 

crystal detector, the cat -whisker 
being brought up to the crystal by 
rotating a knob on the top of the 
barrel of the instrument, the crystal 
cup being inserted in the front of 
the barrel and being rotatable. 
The knob on the top has a red 
mark engraved upon it, and this 
mark must be brought as far away 
from the crystal cup as possible 
before the latter is rotated, or 
damage will result. The knob on 
the top of the detector should be 
slowly rotated until a sensitive 
spot on the crystal is found. 

Testing the High -Frequency 
Amplifier 

When the S.T.ioo part of the 
receiver is operating efficiently, the 

11. 

Fig. 8. --Two views of the cabinet, with full dimensions. 
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Fºg. 7.-Another view of the wiring, looking front another angle. 
The dispositions of the parts are clearly seen. 

9 

MODERN WIRELESS 
extra high -frequency amplifier may 
be brought - into circuit. Start 
testing with constant aerial tuning 
and the following coils in the sockets 
indicated :- 

L1: 5o below 420 metres, 
above. 

L2: 75. 
L, : 50 below 42o metres, 

may be tried above. 
L, : 5o below 42o metres, 

above. 
Turn the switch S1 so that it makes 
contact with the upper point Y, 
and turn on the filaments of all 
three valves. The coil L, should 
be as close as possible to L while 
L, is kept well away fròm Ls. 
Tune on C1 and Cs, and it will be 
found that C, will be adjusted to 
a lower capacity than when using 
only two valves, for a given station. 
Keeping L, away from L,, leave 
C, as it is, and tune on C1. Bring 
T,, close to Ls and retune on C4. 
A little practice will enable the 
experimenter to pick up the dis- 
tant stations quite easily, but it 
must be pointed out that the coils 
L, and L, should not be coupled 
too tightly, or interf^rence will 
be caused to near -by listeners. 

Blue Prints 
For the convenience of those 

readers who prefer working to full 
size drawings blue prints of the 
drilling diagram (No. 41A) and of 
the wiring (41 s) have been .pre- 
pared, and are obtainable from the 
Sales Dept. of Iïadio Press Ltd., 
price ms. 6d. each, post free. 

++++++++++++++++ 
THE EDITORS + 
TEST REPORT + 

+++++++++++++++++ 
The results with this set were 

very powerful, the H.F. stage 
carrying out --its duties very effec- 
tively. The fullest loud -speaker 
results were obtainable ten miles 
away from 2 LO using only a 5 ft. 
aerial. A I o ft. indoor aerial at 
seventeen miles from 2 LO also 
gave good loud -speaker signals. 
On a standard aerial at seventeen 
miles the results were far too loud 
for domestic purposes. The set 
was inclined to be buzzy without 
the Ioo,o-)o ohm resistance con-. 
nected across the grid and positive 
of the filament accumulator. This 
resistance could be connected out- 
side, if desired. 

Di tant stations are somewhat 
difficult to tune in on account of 
three variable condensers. 

J. S. -T. 

75 
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Unrest 
THERE is considerable unrest 

in the world of wireless men 
at the present time. By 

this I do not mean that they 
are thinking of rebelling against 
the regulations or of tarring and 
feathering the Postmaster -General, 
or anything of that kind. I mean 
simply that about 99.9 per cent. 
of them are engaged in rebuilding 
their sets. Now rebuilding a set 
is not half such a simple business 
as the uninitiated might suppose. 
In fact, it brings out the quality 
of indecision which we noble males 
claim does not as a rule form part 
of our character. You know how 
we are accustomed to laugh quietly 
at our wives when they are in the 
throes of choosing new garments. 
" I can go to ' my ' tailor's " say 
we, " and in the brief space of 
twenty minutes choose the cloth 
for three suits and be measured 
for them. Now you take a whole 
morning over buying a scarf or a 
pair of gloves." We rub in in rather 
a superior way the manner in which 
our wives will have a whole draper's 
store turned upside down for them, 
departing eventually with a winning 
smile and packet of pins whilst the 
salesman sinks groaning to the 
floor and cries aloud for first aid. 
But the indecision of a woman 
even when she is choosing a hat is 
as nothing to that displayed by 
the average man when he is 
endeavouring to select the ideal 
circuit for his new set. He comes 
home every evening with his 
pockets crammed full of wireless 
books and papers. He writes to 
every manufacturer for a catalogue. 
He visits all his friends and con- 
sults them. He makes up his 
mind three times a day and changes 
it as often. He fares forth and 
purchases an ebonite panel as big 
as a table top, marks it out, and 
then repents. With infinite labour 
and the use of vast quantities 
of emery paper he removes his 
scribed lines. Then he begins all 
over again. At last he has some- 
thing which seems nearly perfect. 

He scratches with his scriber ; he 
plies his trusty breast drill ; he 
mounts up most of his components, 
only to find that unless he fixed 
the first L.F. transformer to the 
underside of the A.T.C. or some- 
thing of that kind, there is no 
possibility of getting them all in. 

A Soft Job 
With a sign of resignation he 

decides that the spoilt ebonite will 
come in quite handy for making up 
small gadgets later on. Another 
monster slice is purchased, and 
this time he resolves that he will 
not rush at things. It is usually 
at about this time that he reads 
in the papers that in three days 
the finest wireless programme of 
the year will be put on, whilst his 
wife informs him that she has 
invited a dozen friends to come 
and hear it. In a frenzy he rushes 
to his workshop, flings things 
together almost anyhow, and 
probably produces a set that sur- 
passes his fondest expectations by 
its performances. This, of course, 
is only a temporary affair which 
must come to pieces at once when 
its work has been done. You will 
find that most wireless enthusiasts 
have enormous supplies of ebonite 
for gadget making ! Meantime the 
manufacturers of this beautiful 
insulating material prosper and 
wax fat and drive about the 
country in Rolls-Royce cars. A 
hard -up ebonite manufacturer is 
a rarer bird than a dead donkey. 
It has been calculated by Professor 
Goop that if all the panels discarded 
during the last twelve months 
were piled into one enormous heap, 
it would be nearly as tall as the 
stories told by our most enthusiastic 
receivers of trans -atlantic broad- 
casting. 

A Friendship Severed 
It is this troublesome business of 

choosing a new set which has been 
responsible for the terrible civil 
strife that is now raging in our 
little town. Two of the most 
prominent members of the wireless 
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club are Rear -Admiral Whiskerton- 
Cuttle and General Blood Thunder - 
by, who, until recently, have been 
the closest of cronies. There has 
always been as one might expect 
a friendly rivalry between the 
representatives of the fighting ser- 
vices, but the warrior and the 
salt formed a close alliance with 
the object of proving to the rest 
of us that mere civilians were 
simply nowhere. Naturally they 
both took up wireless in its early 
days. The Admiral is an expert 
at splicing ropes and hoisting spars 
and heaving ho and things like 
that, so that it was natural for him 
to help the General in the erection 
of his aerial. The soldier man, on 
the other hand, has more workshop 
skill than the other, and used 
always to do the sailor's little 
drilling jobs and so on. Whilst 
they were going through the early 
stages of radio -mania all was well. 

Progress 
They progressed in perfect amity 

from crystals to single valves, and 
then went on to make bigger 
and bigger straight circuits. The 
coming of the Armstrong and 
Flewelling circuits dealt their 
friendship rather a shrewd blow, for 
Blood Thunderby became a strong 
Armstrongite, whilst Whiskerton 
Cuttle pronounced emphatically in 
favour of Flewelling. Night after 
night they would meet in one or the 
other's sanctum to argue the matter 
out. They would demonstrate to 
each other the wonderful capabilities 
of their super sets, whilst the rest of 
us had to close down owing to the 
whistles and banshee wails with 
which the local ether was filled. 
And if the ether was filled with 
sound, so was the air later in the 
evening as they conducted their 
argument. 

And all night long the noise of 
battle rolled, 

From out the windows of the 
wireless den. 

There was something like a 
reconciliation between the two 
when we had our little row at the 

IO 
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wireless club, for then the two 
joined forces in attacking the 
committee, the General asserting 
loudly that the club was going to 
the dogs, and the Admiral urging 
us in what the newspapers call 
bluff breezy sailor talk to sack the 
lot. We thought for a time that 
they were going to patch it up for 
good and all, and I think that they 
might have done so had it not been 
for the flood of complicated circuits 
which were shortly afterwards let 
loose upon the world. Each of the 
pair began at once feverishly to 
redesign. Unable to make up his 
own mind the General determined 
to make up the Admiral's for him, 
whilst Whiskerton-Cuttle, equally 
undecided, left no stone unturned 
to . convince the warrior that the 
indecision which he showed was 
unworthy of the traditionals of 
the army and that it was imperative 
that he should construct a colossal 
Super pliodyne. The rest of us 
strove to persuade them both to 
go in for something simpler, for 
we foresaw that the welkin -rending 
properties of untamed super circuits 
in the hands of fierce fighting men 
might well make it necessary for 
us to give up wireless altogether. 
Alas, it was of no avail. They 
both built these terrible things, 
and each has reported the other 
to the Postmaster -General as a 
violent and confirmed oscillator. 
The strife rages fiercely and there 
are no signs that peace is very 
likely to reign. They cut each Thunderby busy for nearly a 

other dead in the street, and at the fortnight. It consisted of an 

club the General never misses the entirely unworkable addition to his 

chance of referring scathingly to circuit which took him a week to 

well-meaning but wooden -headed make, whilst he spent thè best 

sailors, whilst the Admiral usually part of another trying to find out 

gets out something about the why it would not function. The 

amazing lack of common-sense way in which, metaphorically, of 

which he asserts is the hall -mark course, we sit upon the admiral's 
head is most effective, and if it is a 
little expensive at times, it is well 
worth it. He, I should explain, is 
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of the junior service. 

For this Relief . . . 

will have his set working on the orders a panel 54 in. by 33 in.- 
following evening. Then we keep "and, mind you, it must be exact 
him talking whilst an emissary is because I have got the cabinet 
sent to fetch. Ponderby, who is made "-it is delivered at the end 
always full of new ideas, of three days an inch too small all 

Ponderby, who knows what is round. He takes this back livid 
expected of him, strolls in quite with fury, and demands another in 
casually and says, " Evening, its stead. The second, when sent 
General, how is the set getting on ? " round, is found to be more diamond- 
" Finished to -morrow," says the shaped than rectangular. The 
warrior proudly and proceeds to S.K.R.A.B., of course, pays for 

describe it. Ponderby listens the spoilt panels, which are cut up 
intently until he pauses for want and divided amongst the members. 
of breath. Then he adroitly says, In the same way, if he wants a 

" Ah, but had you not thought of .00r variable condenser, he gets a 

fitting variable grid -leaks ? " That fixed one of three times that value, 
does it. Blood Thunderby swears and the mistake cannot be rectified 
that variable gridleaks are no use, in less than a week. Sometimes he 

but we know that the seed has goes into the shop and actually 
been sown and that it will bear sees the order written, so that he 
fruit. On the morrow if you visit knows that it is right this time. 
his workshop you will find him When this happens he is horrified 
altering the positions of his corn- to hear some days later that the 
ponents to make room for them, gadget he requires is out of stock, 
and drilling holes for their recep- but that they are making him one, 

tion. He posts an order for them, which he may expect to receive in 

and we have a respite of at least about a month. Naturally he 

three days, during which time raves at the club about the stupidity 
Ponderby thinks of something else of local tradesmen. When this 
to suggest. happens, Ponderby, Gubbsworthy 

The Problem of Whisker Cuttle and General Blood Thunderby, 
who has been made a member of 

The Navy is a little more difficult the S.K.R.A.B., urge him strongly 
to deal with, for somehow or other to give up attempting to deal in 
the admiral has got wind of our the town and to purchase all his 
methods of keeping the General in requirements by post. The very 
order, and sympathises thoroughly fact that Blood Thunderby supportt 
with them. In fact, we have had this suggestion is quite sufficiens 
several most valuable suggestions to make the Admiral turn it down 
from him ; one of them kept Blood at once. Such is his local patriot- 

ism that he will go on buying from 
the shop in the High Street till the 
cows come home, and so long as he 
does so life is worth living for the 
rest of us. It is really great to be 
beckoned across the road by the 
Admiral, who whispers into your 
ear some perfectly fiendish new 
idea for his rival's set, and later on 
meet Blood Thunderby, who, after 
making the secret sign of the 
S.K.R.A.B., unfolds briefly his 

I am glad to say that the mania what we may call a local patriot. latest plan for interfering with the 

for super -supers did not last long, He never buys things out of the Navy's supplies of raw materials. 

and we can now hear ourselves town, but orders them always It is sad, of course, that a long 

think once more when our sets are through the small electrical shop standing friendship should have 

working. It has been succeeded in the High Street. It was this been broken up, and when the first 

by constructivitis in a very marked habit of his which gave _Gubbs- breach occurred, we all endeavoured 

and satisfactory form. Each of worthy the inspiration which has to bring them together again. 

the rivals is now so busy in building delivered him into our hands. We But now we glory in the strife, for 

new sets and new gadgets that he formed a secret society, the we see in it the only way of ensuring 

has no time at all for " broad- S.K.R.A.B. - The Society for peace and tranquillity for ourselves. 

catching." No set ever reaches Keeping Rear -Admirals Busy. 

completion ; therefore we are safe. Our first step was to see that he 

Just as the finishing touches are was elected chairman of every 

about to be added it occurs to the possible organisation, from the 

maker that it would be vastly parish council to the committee 

improved by the addition of a of boy scouts.. This ensures that 

switch here or a potentiometer he has not more than two days a 

there. He promptly pulls it to week to himself. Next we sent a 

pieces and begins anew. General deputation to the aforementioned 
and hatched a con - 

wireless club and tells us that he spiracy with him. If the admiral Blood Thunderby comes to the electrician 

BUY 
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Some Unusual 
Faults 

AMONG the things which some- 
times deter the beginner, 
and sometimes even the 

more experienced experimenter, 
from starting upon the construc- 
tion of a new set perhaps the most 
serious is a feeling that there is 
always a chance that the set won't 
work when finished. The con- 
structor usually knows, either from 
his own painful experience or that 
of one of his friends, that it is quite 
possible to follow a perfectly reliable 
design with entire accuracy, using 
materials of good quality, and yet 
find oneself possessed of a set with 
some obscure fault at the end of 
one's work. Skill in fault-finding 
being an accomplishment usually 
possessed only by the fairly ex- 
perienced constructor, it is not 
surprising that the relative novice 
oczasionally hesitates to start build- 
ing a set, very naturally disliking 
the possibility of placing himself 
in the humiliating position of 
having to make a set and being 
unable to find out why it doesn't 
work. 

No doubt experience alone can 
give that confident feeling possessed 
by the old hand, of being able to 
locate and clear any fault, however 
obscure, but a few hints on the 
general methods of trouble -tracing 
do a good deal to remove the 
sensation of helplessness which 
afflicts the novice in a difficult 
case. It is outside the scope of 
the present contribution to consider 
methods of fault-finding in detail, 
and it must suffice to say that 
there are four chief classes of 
faults :- 

(i) An error in wiring. 
(2) A defective connection (a 

badly soldered one, for ex- 
ample). 

(3) A defective component. 
(4) A defective accessory, such 

as a valve, tuning coil, 
'phones, etc. 

The location of the first type 
is usually easy, being merely a 
matter of comparison with the 
original wiring diagram, but the 
second usually calls for special 

methods of testing, one of the most 
useful of which I propose to de- 
tail later. The fault can often 
be located by anyone possessing 
sufficient knowledge to recognise the 
symptoms to which it gives rise, 
but lacking such experience syste- 
matic testing is the only course. 

Similarly, with a case of trouble 
in a component part, such as a 
" shorted " fixed condenser, or a 
break in the windings of a low - 
frequency transformer, tests are 
usually necessary, although the 
alternative method of systematic 
substitution of parts known to be 
in order for those under suspicion 
may sometimes be preferable. This 
latter method is probably the best 
to adopt in the case of the fourth 
type of fault, since such accessories 
as valves are almost impossible 
for the user to test, and by far 
the best plan is to substitute 
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however, it is first necessary to 
explain one of the simple methods 
of testing which I employ-namely, 
the 'phones and dry cell method. 

Testing with Dry Cell and 'Phones 
This method of testing is chiefly 

of use in detecting broken con- 
nections and short circuits, but 
other applications will present them- 
selves to the user. It is probably 
the simplest and easiest method of 
testing a defective set, and a little 
ingenuity enables one to locate all 
sorts of faults by its aid. The 
reader will be aware that if the tags 
of a pair of telephones are joined 
across a dry cell strong clicks 
will be heard on making and 
breaking the circuit, and this 
is the indication which we use 
in testing. One tag of the 'phones 
is permanently connected to one 
terminal of the dry cell, and the 

1 
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Fig. 1.-A circuit in which a break in the aerial circuit may produce 

very peculiar symptoms, 

others known to be in working 
order. 

The purpose of this contribution 
is really to give a series of examples 
of the more difficult type of fault, 
all these cases being ones which 
I have actually met with recently, 
since a study of typical cases is of the 
greatest assistance to anyone who 
is faced with a difficulty, and I 
propose to explain in each case the 
methods which led to the detection 
of the fault. In order to do this, 

other is left free. The free tag and 
a wire from the other terminal 
of the dry cell can then be touched 
upon all the points in the circuit 
which ought to be joined together, 
and clicks should be obtained. 
If no breaks are found in the 
wiring, one then proceeds to test 
all the points which ought not to 
be joined together; a click (other 
than a faint one) in this case 
denotes a short circuit. This under- 
stood, we can proceed to consider 

I2 
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some instructive and unusual 
faults. 

Case No. 1 

About a month ago a three - 
valve set closely resembling the 
" all -concert " set was brought to 
me which presented some very 
peculiar symptoms. Signals were 
weak, and the set was apt to 
oscillate in an uncontrollable man- 
ner, but the most curious pheno- 
mena were observed in the aerial 
circuit, where it was observed that 
it was quite immaterial what size 
of coil was used. Further, it 
was presently discovered that no 
difference was made by removing 
the coil altogether ! The only 
effect produced by varying the 
aerial condenser was to weaken 
signals as the capacity was in- 
creased, the strongest signals being 
obtained at the zero end of the 
scale,- irrespective of the size of 
coil in use. 

Since the trouble was evidently 
located in the aerial circuit the 
first step was to test this 
circuit for continuity, and the dry 
cell and pair of 'phones were 
brought into action. A coil was 
inserted in the aerial socket to 
complete the circuit, and the free 
'phone tag was touched upon 
the aerial terminal and the wire 
from the dry cell upon the earth. 
Dead silence, indicating a break. 
The panel was then taken off and 
detailed tests were made of each 
part of the wiring of the aerial 
circuit. 

The circuit of this set is given in 
Fig. r, while the wiring of the aerial 
circuit is illustrated in Fig. 2. 

The first test was between the 
aerial terminal (A in Fig. 2) and 
the grid (G) of the first valve, a 
good click being obtained. Tests 
between A and the point B (fixed 
plates of aerial condenser), between 
the earth terminal (E) and the 
moving plates (C), and between E 
and the point F (one pole of the 
coil socket) were then made, and 
showed no fault. When the test 
was applied between A and the 
point D (other pole of aerial coil 
socket), however, it was found that 
no click could be obtained and 
break in the circuit being thereby 
indicated. Examination of the 
soldered joints showed them to be 
O.K., and therefore attention was 
directed to the coil socket, and 
here the trouble was found : the 
screw under whose head the wire 
was fastened was so short that by 
the time it had been withdrawn 
far enough to permit of the insertion 
of the wire its inner end no longer 
made contact with the metal part 
of the coil socket, but merely 
gripped in the ebonite. 

Case No. 2 
This example will illustrate the 

fact that the combination of two 
perfectly simple faults may produce 
phenomena which are so exceed- 
ingly puzzling that they may set 
one looking for exceedingly im- 
probable defects, unless one 
possesses some simple means of 
testing. The receiver in question 
employs practically the same circuit 
as the one which we have just been 
considering, and the following symp- 
toms were observed. There was a 
total absence of signals, but a 
continuous rushing and crackling 
noise was heard. This, in itself, 
was puzzling, since those faults 

and then it was found that the 
noise entirely ceased, indicating 
that one of the quite common 
faults was present in combination 
with some other which was re- 
sponsible for the absence of signals. 
Since there was no break of any 
point in the circuit, as indicated 
by the telephone test, and none 
of the condensers were shorted, 
it was evident that some fault 
must be present of a type whose 
presence would not be revealed by 
the telephone test. Practically 
the only point at which such a 
fault could exist were the various 
condensers, since the telephone 
would only reveal here a shorted 

Fig. 2.-Part of the wiring of the set whose circuit is given in Fig. 1. 

which usually result in crackling 
noises are not in themselves suffi- 
cient to entirely prevent the re- 
ception of signals. Common causes 
of such noises, for example are 
a defective high-tension battery, 
bad insulation at some point upon 
the panel or in the valve sockets, 
a defective grid leak, or a partial 
break in the windings of either the 
telephone receivers or a low -fre- 
quency transformer. 

Substitution of other valves, 
coils, high - tension battery and 
telephone receivers showed that 
the trouble was in the set itself, 
and therefore the wiring was slightly 
altered so as to cut out the low - 

frequency valve, leaving only the 
high -frequency and rectifier in cir- 
cuit. The noise continued, and 
therefore the low - frequency 
circuits were exonerated. 

The telephones and dry cell test 
was then applied over the whole 
of the circuit, without the slightest 
indication of a break or a short 
circuit at any point, and the 
matter became more puzzling than 
ever. The next step, obviously, 
was to try in a rather haphazard 
manner eliminating some of the 
possibilities which might be giving 
rise to the noise. Eventually the 
grid leak was removed from circuit, 

13 

component. They do not indicate 
a break between the external 
terminals of the condensers and 
the plates within, and there- 
fore the experiment was tried 
of replacing the grid condenser 
which was the most likely to be 
giving trouble, with a condenser 
which was known to be in order, 
and signals were immediately re- 
ceived as well as could be expected 
without a grid leak. The insertion 
of a good leak was then sufficient 
to enable the set to give the results 
which had been hoped for. Cases 
so involved as this one, of course, 
are not very common, but it is well 
to be prepared for them. 

Case No 3 

This case is perhaps scarcely 
correctly included under the head- 
ing of " Some Unusual Faults," but 
it has such a valuable and obvious 
moral. The subject was a reflex 
receiver employing three valves, 
the first being a combined high- and 
low -frequency amplifier, and the 
second a rectifier. The set was 
giving very poor signals, and the 
owner was very much perturbed 
by the fact that he had discovered 
that he could turn out the filament 
of the rectifying valve without 
making the slightest difference to 
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the signals. He imagined that there 
must be some very serious mistake 
in his wiring to produce such a 
state of affairs, but the trouble 
was really very much simpler. The 
cause was actually rectification en 
the part of the first valve, so that 
little or no high -frequency amplifi- 
cation was obtained, and the set 
was simply functioning 'as a poor 
rectifier, followed by one stage 
of low - frequency amplification, 
this latter 'being given by the 
third valve. Questions elicited the 
fact that ordinary all-purpose re- 
ceiving valves were being used, 
with a plate potential of 6o volts, 
and that a negative bias of abotit 
5 volts was being applied to the 
first valve, and this might, and 
indeed has been known to, give rise 
to just such effects as this. In- 
creasing the H.T. voltage to izo 
volts completely removed the. 
trouble. 

Another case in which just the 
same phenomena were observed 
was the result of the employment 
of a soft Dutch valve as the first 
combined high- and low -frequency 
amplifier, together with an unsuit- 
able plate voltage. 

Case No. 4 
This receiver was one possessing 

only two valves, one detector with 
reaction and one low -frequency 
amplifier. Although only one stage 
of low - frequency amplification 
was used most persistent low - 
frequency howling was occurring. 
It should perhaps be explained at 
this stage how it was decided that 
the howling was taking place in 
the low -frequency circuits, since 
this discrimination is one which 
often has to be made. 

The discrimination is made by 
bringing the reaction coil right out 
from the aerial coil, and observing 
whether alterations of filament 
current of the low - frequency valve 
make any difference in the pitch 
of the note. If the howling is 
taking place at low -frequency such 
variations in pitch will usually take 
place, and, further, alterations of 
aerial tuning will leave it quite 
unaffected. 

The particular fault which was 
present in this case is one which it 
is exceedingly difficult to locate by 
means of any system of testing, but 
it is one which having once been 
experienced is never forgotten. I 
had previously discovered that the 
use of a very high internal resistance 
high-tension battery will produce 
just this effect in a circuit of this 
type, and therefore the first 
accessory which I investigated was 
this battery. The method of test- 
ing was quite simple, but un- 

fortunately one which is not 
usually possible to the experimenter. 
Measurement of the high-tension 
voltage was first made by means of 
a volt -meter of very high internal 
resistance. The result was practi- 
cally the full reading which might 
have been expected from a number 
of cells in use. Upon a further 
reading being taken with a com- 
paratively low internal resistance 
volt -meter (this being simply one 
of the cheap types sold at 7s. 6d.) 
scarcely any deflection at all was 
observed. The obvious inference 
was a high internal resistance in the 
battery, but its location proved un- 
usually difficult. 

The battery consisted of an 
assembly of separate flash -lamp 
refills, connected together by means 
of some of the patent strip con- 
nectors now upon the market. 
Each individual refill tested out 
quite satisfactorily by means of a 
small flash -lamp bulb, and it there- 
fore seemed that the trouble must 
be in one of the connections. The 
trouble was ultimately found by 
the use of another low resistance 
volt -meter, reading up to 12 volts, 
applied across the ends of two of 
the refills at a time, the expected 
readings being 9 volts. A pair 
was ultimately found which gave 
scarcely any reading at all upon 
this volt -meter, although their in- 
dividual readings were quite up to 
standard. Closer examination then 
revealed the fact that there was a 
patch of verdegris immediately 
beneath the clamping screw of one 
of the connecting strips, and upon 
the removal of this the fault was 
cleared. 

Case No. 5 
The receiver in this instance was 

the Transatlantic 5 -valve set, em- 
ploying two high -frequency valves, 
a rectifier and one or two stages 
(optionally) of low -frequency ampli- 
fication. The set was being used 
in the Midlands, and the owner 
found that he could receive Aber- 
deen, Glasgow, Newcastle, and 
Birmingham quite satisfactorily, 
but only the weakest of signals 
could be obtained from London, 
Cardiff and Manchester. Upon 
these shorter wavelengths, also, 
tuning was exceedingly flat, and no 
reaction could be obtained. 

Correspondence revealed the fact 
that all his good results were 
obtained by means of a home-made 
basket -coil of 5o turns, but that for 
shorter wavelengths he used a 
No. 35 of a make which shall be 
nameless. The substitution of this 
No. 35 coil being the only change 
which was made to receive the 
shorter wavelengths, I asked the 
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experimenter to send me his No. 35 
coil, and found that it did actually 
give in any set with which I could 
try it only the very poorest of 
results. Its windings were con- 
tinuous, as indicated by the tele- 
phone test, and therefore suspicion 
fell upon the quality of the insula- 
tion of its plug. The coil was 
removed from the plug, and the 
plug itself was placed in series 
between the telephones and a high- 
tension battery. Quite loud clicks 
were obtained between the two 
metal parts, thus showing that the 
insulation of the material was 
exceedingly low. Remounting the 
coil upon another plug restored the 
coil to normal functioning. 

I++++++++++++++41 
Extending the Spindles + 

+ of Variable Condensers 

+++++++++++++++1: 
Ir is often desirable for various 

reasons to extend the moving 
plate spindle of a variable con- 

denser. A very simple method of 
doing this is shown in the diagram 
given below. A further length of 
2 B.A. rod is secured to the 2 B.A. 
spindle by means of a brass collar 
which is tapped z B.A. A 2 B.A. 
nut is then tightly clamped on 
either side of the collar, as shown. 

e- 

Lor^rNvr 

'As 
locrr Nur `-a r 

iLAR/ABLE CONOEh ' l 
Sf/NOIE 

TOP PLATE OF ARIABLt' Co/DENSER 

These nuts, acting as lock nuts, 
firmly grip the two lengths of rod, 
and there is no possibility of them 
becoming loosened with use. 

H. B. 

+ 
+ 
+ 

2BA.Roo' 

COLLAR 
TAPPED 22A. 

+++++++++++++++++ 

TO NEWSAGENTS ++ 

+ 
+ + 

+ 
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Radio Press are pre- 
paring a complete list 
of blue prints. Send 
a post -card if you have 

received enquiries. 
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The "Transatlantic Five "--A Multi -Valve 
Set with Range and Volume 

By PERCY W. HARRIS, Assistant Editor. 

This Receiver is a modification of the original "Transatlantic" design, and includes the Note 
Magnifiers on the same panel. 

IN November last, following a 
large ' number of requests 
for such a set, i described in 

these pages a three -valve wireless 
receiver containing two stages of 
high -frequency and a detector 
valve. The set in question, as 
many readers will remember, was 
designed to use the tubular types 
of valve known as the V. 24 and 
Q.X., whilst the tuning of the 
two stages of high-frequency- 
always rather a difficult matter- 
was simplified by the use of a 
double condenser. Largely owing 
to the fact that up to this time 
no simple set with two stages of 
high -frequency had been described 
for home construction, the " Trans- 
atlantic " receiver, as it was called, 
was built in large numbers, and I 
am pleased to know excellent 
results have been obtained with 
it in all parts of the country. In 
the following month (December) I 
described a two -valve amplifier 

which could be attached to the 
" Transatlantic " as making with 
the previous unit a five -valve 
receiver of high efficiency. 

The design of a good set with 
two stages of high -frequency is not 
a particularly simple matter, owing 
to the fact that unless we take 
great precautions there will be 
interaction between the stages of 
tuned high -frequency, and self 
oscillation will be set up on the 
slightest provocation. It was in 
order to reduce the interstage 
coupling to the lowest limit that 
the tubular low capacity type 
of valve was used. Incidentally, it 
may be remarked that the new 
Myers valves work admirably in the 
Transatlantic set. Many readers, 
however, have asked whether it is 
possible to make up the set with 
the ordinary four pin valves which 
are more readily obtainable and, 
incidentally, are only half the price 
of the V.24 and Q.X. Further, 

the very low consumption dull 
emitters are only obtainable in 
the four -pin type, and many people 
are SD situated that such valves are 
highly useful to them. 

The present set is a re -designed 
" Transatlantic " receiver with a 
number of improvements which 
have suggested themselves since 
last November. I have found it 
possible, by taking certain pre- 
cautions which will be explained 
later in the article, to utilise the 
four -pin valve in this set, thus 
giving the reader a very wide 
choice in the valves he may use. 

Let us examine first of all the 
particular features of the present 
set, to see wherein it resembles, 
and in what it differs from, the 
original Transatlantic design. Here 
are the chief features tabulated :- 

i. Four -pin valves are used 
throughout in low capacity mount- 
ings. 

2. Double filament resistances 
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Reaction on to the aerial coil is rarely needed, as sufficient reaction control is generally obtainable 
on the potentiometer. If, however, with very poor aerials magnetic reaction is found necessary, the 

shorting plug in the reaction socket is replaced by a small coil. 

are used to enable the reader to 
use bright or dull emitters in any 
of the sockets. 

3. An original form of switching 
is incorporated so that in one 
position we may listen on three 
valves (two high -frequency and a 
detector) in the telephones, whilst 
in the other position of the switch 
we listen on five valves (two high - 
frequency, detector and two note 
magnifiers) on the loud -speaker. 
Telephones and loud -speakers are 
kept permanently connected to 
their respective terminals so that 
having tuned -in in comfort on the 
telephones we can change in a 
moment to the loud -speaker with- 
out touching any leads. The 
switch also controls the lighting of 
the filaments of the last two valves. 

4. Terminals are provided so 
that four volts L.T. can be used 
on the first three valves (for dull 
emitters) and six volts on the last 
two valves (for power valves or 
bright emitters), using one ac- 
cumulator throughout. 

5. Four high-tension terminals 
are provided, giving us an oppor- 
tunity to use one voltage of high 
tension on the first three valves, a 
different voltage on the first note - 

magnifying valve, and a still higher 
voltage on the last valve. Thus 
power valves may be used in the 
last two sockets. 

6. Separate grid bias terminals 
are provided for each of the two 
stages of note magnifying so that we 
can adjust the particular valves 
used to the best working positions. 

7. Res'stance capacity coupling 
is adopted for the note magnifying 
stages. 

This form of coupling has come 
into prominence in the last few 
months owing to the fact that for 
telephony it gives remarkable 
purity. There are arguments both 
for and against resistance coupling. 
In the main they are as follows. 

For :-Great purity is obtainable -a purity only equalled by the best 
of intervalve transformers correctly 
used. The cost of the coupling 
is low so that, excluding valves, 
we may say roughly that the two 
stage resistance amplifier costs no 
more than a single stage trans- 
former amplifier. There is much 
less risk of interaction between 
stages and consequent howling. 

Against :-The amplification per 
valve is not so great as with 
transformer coupling. The differ- 

ence may be roughly stated to be 
that with three stages of resistance 
amplification no greater magni- 
fication is obtainable than would be 
possible with two stages of trans- 
former amplification. 

About 5o per cent. higher plate 
voltage is required with resistance 
coupling. 

One of the reasons for choosing 
resistance coupling in the present 
receiver was that experience with 
the original Transatlantic set and 
its two note magnifiers showed that 
only very rarely indeed was it 
necessary to use the second stage 
of note magnification to bring in 
p,ractically any station on the 
loud -speaker. Furthermore, many 
readers have commented on the re- 
markable purity of signals obtain- 
able with the original Trans- 
atlantic, and it was thought that 
there would be less difficulty for 
many to retain this purity when 
amplifying if resistance coupling 
were used. Others, however, may 
desire to use transformer ampli- 
fication in the present set, and 
provided they are satisfied with the 
transformers they are at present 
using there is no reason why they 
should not give just as good results. 

i6 

www.americanradiohistory.com



June, 1924 MODERN WIRELESS 

This photograph shows how the carious components stand in relation to one another. 

What Cannot be Done with This 
Set 

It should be pointed out at once 
that the man who wants a set with 
every possible switching combina- 
tion and who desires to perform 

stunts " with his receiver will not 
find the present apparatus to his 
liking. As I have pointed out on 
many occasions, efficiency in high - 
frequency stages is very largely 
dependent upon the shortest and 
most careful wiring. If we were 
to introduce a switch so that 
either one or two stages of high - 
frequency could be used, not only 
would the wiring be complicated, 
but the efficiency would drop quite 
a considerable degree. In any 
case, it will be found for local work 
that on switching off one or both 
of the high -frequency valve fila- 
ments sufficient energy will get 
through to the detector valve to 
give good signals. It will also be 
noticed that we are bound to use 
both of the stages of note magnifica- 
tion or none at all. Again, there 
are reasons for this. Two stages 
of high -frequency arriplification and 
a detector valve will bring in 
practically anything in comfortable 
telephonic strength, particularly 
when reaction is carefully controlled. 
Amplification added to this by the 
two stages of note magnification 
will work the loud -speaker. In the 
great majority of cases it will be 
found that one stage of note magni- 
fication will give signals too strong 
to be comfortable in the telephones, 
but not quite strong enough to work 
a loud -speaker. Last, but not least, 
if all kinds of change -over arrange- 

ments are desired, it is far better to 
lay out the apparatus on an experi- 
mental bench, so that every possible 
arrangement can be tried.. Thy 
present instrument is designed to 
give good reliable results all the 
time and every time with the mini- 
mum of adjustment and trouble. 
I do not think it will be found to 
fail in this respect. 

General Arrangement 
The whole of the apparatus is 

mounted on a single ebonite panel 
measuring 22 in. by re in. The 
actual instrument described uses a 
sloping front cabinet of conventional 
de. ign, but many readers will desire 
to build the panel into a bureau or 
some special box. The fact that 
everything is mounted on a panel 
makes it quite a simple matter to 
fit it in any convenient position 
either vertically or horizontally. 
Many readers may think the con- 
struction of a five -valve set of this 
type is both an ambitious and an 
expensive proceeding. It will be 
found, however, that if the set is 
built up from components of good 
quality throughout, using a bought 
french -polished mahogany cabinet 
of the correct size, the total cost 
will not exceed ¡Le, excluding, of 
course, valves and batteries, tele- 
phones and loud -speaker. This 
figure is not high when it is con- 
sidered what can be done with the 
receiver. 

Components Required 
The list of components is given 

below. In accordance with the 
usual practice in this magazine, 

the actual make used by the author 
is given in brackets, but of course 
any similar component of good 
quality may be utilised. 

The use of square law condensers 
is recommended .:n this set, for they 
greatly facilitate the calibration of 
the instrument and, furthermore, 
give much greater ease in tuning. 
The ordinary type of condenser has 
a congestion of wavelengths in the 
first portion of the scale, and the 
reverse at the dipper end. In a 
square law condenser the wave- 
lengths are equally distributed 
throughout the whole scale. This 
means that if we plot a " curve " 
with wavelengths on a vertical 
scale and condenser degrees on a 
horizontal scale, then the line join- 
ing the points of intersection of the 
different condenser readings and the 
different wavelengths correspond- 
ing will be straight. In practice ` 

the effect of this is that if we pick 
up any two different stations, the 
wavelengths of which we know, 
then the two points of the chart 
can be joined with a ruler and the 
line extended right across the chart. 
We can then find the position of any 
other wavelengths by noticing the 
points of intersection. Those 
readers who desire to use the 
ordinary form of condenser will 
not find the signal strength any 
different. The sale and very 
important difference between the 
two forms of co.ulenser lies in the 
explanation given above. 

We need, then :- 
i variable condenser, .0005 µF 

(Bowyer -Lowe square law). 
r double condenser, the two halves 
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of which are each .0003 µF. 
(Bowyer -Lowe square law). NOTE. 
-Experience with the ins tru- 
ment has shown me that the two 
halves of .0002 F. would be 
quite big enough for the broad- 
cast band of wavelengths, as if 
the set is made exactly as 
described it will be found that 
the plug-in transformers rated as 
from 300 to 60o metres will 
actually run from 235 to about 
750 metres. 

2 fixed condensers, .0003 
(Dubilier). 

3 fixed condensers, .25 µF. (Mans - 
bridge). 

t fixed condenser, t µF. (Mans - 
bridge) . 

I fixed condenser, 2 µF. (Mans - 
bridge). 

5 filament resistances (Burndept 
dual) . 

t potentiometer (Igranic). 
3 grid leaks, 2 megohms (Dubilier). 
14 terminals, 4 B.A. 
7 sets of valve sockets. (See note 

below.) 
t two -coil holder (Burne-Jones 

Magnum). 
Matched plug-in H.F. transformers. 

(I have several makes of these at 
hand, and have used McMichael, 
Bowyer -Lowe and Ediswan, 
which are all good. Gent's also 
make this type.) 

I 4 -pole double -throw anticapacity 
switch (Utility). 

2 8o,000 ohm anode resistances 
(Dubilier large type). 

3 sets of grid leak clips. 
t panel -mounting on -and -off switch 

(Connecticut). 
Ebonite panel, 11 in. by 22 in. by 

in. 

µF. 

Suitable cabinet (that shown was 
made by Wright and Palmer). 

Quantity of No. 16 square tinned - 
copper bus -bar wire (this is sold 
by a number of firms, including 
Sparks Radio and Bowyer - 
Lowe) . 

Suitable plug-in coils for the ranges 
it is desired to receive. Those 
readers who do not know which 
coils to buy should consult the 
MODERN WIRELESS Coil table 
published in our last issue. Only 
one set of coils will be needed, 
those required being indicated 
under the heading " Aerial 
Socket " in the table. 

Constructional Work 
I have endeavoured to make the 

constructional work as simple as 
possible, and it will be found that 
with the solitary exception of the 
hole in the panel necessary for the 
particular type of on and off switch 
everything else can be mounted 
by means of ordinary drilled holes. 
Fortunately, the manufacturers are 
gradually adopting the wise policy 
of supplying with the component 
parts suitable drilling templates. 
Thus, the condensers, double fila- 
ment resistances, and the poten- 
tiometer are all 'provided with 
paper drilling templates. Blue 
prints are 'available for both front 
and hack of this receiver, so that 
the laying out of parts will not be 
found at all difficult. The largest 
drill required will be s in. diameter 
for the central spindle of the con- 
densers, filament resistances and 
potentiometer, as well as the hole 
for the single hole mounting Utility 
switch. I hope the Igranic Corn- 
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pany will forgive me for changing 
the knob of their potentiometer. 
The reason for this was that it did 
not match the knob of the Utility 
switch, which is a standard knob, 
whereas the Igranic use a special 
knob of their own which does not 
match the knob of any other 
manufacturer. 

A Note on Ebonite 
We are still in the dark ages as 

far as ebonite is concerned. This 
material varies enormously in 
quality, and in the main is still 
manufactured in a manner which, 
whilst satisfactory for pre -wireless 
uses, is quite unsuitable for the 
present purpose. The sheets of 
ebonite during their manufacture 
are rolled between sheets of tin 
foil. As the ebonite is a com- 
bination of rubber with sulphur 
this latter substance attacks the 
tin foil and the result is that there 
remains upon the surface of the 
ebonite an invisible compound of 
tin foil and sulphur which is more 
or less of a conductor. If then we 
mount our component parts on the 
ebonite as bought there will be a 
great deal of surface leakage, and 
we may lose all our signals, or at 
least part of them, and hear at the 
same time a very disagreeable 
frying noise. It is for this reason 
that I always recommend readers 
to remove the surface of the ebonite 
with emery paper, rubbing carefully 
so as to give a good matt surface. 
There is no virtue in a matt surface 
as such, and if only the manufac- 
turers would make the ebonite .n 
such a way as to avoid surface 
leakage, then we could use it with 

Another helpful view showing the five resistances controlling the filament current. 
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its original polished surface. In 
the United States, such highly 
polished panels entirely free from 
surface leakage are available at any 
dealers. In this country prac- 
tically all the ebonite sold has a 
leaky surface. There are, however, 
some kinds of ebonite available 
which are guaranteed free from 
surface leakage. Unless you can 
obtain such a guarantee with your 
ebonite remove the surface with 
emery paper. 

At first glance the wiring of the 
set looks a very complex matter, 
but further examination will show 
that the complexity is entirely 
confined to the audio -frequency 
side, the wiring of the radio- 
-requency side being exceedingly 

MODERN WIRELESS 
µF.), but a spare .25µE. was handy 
and was accordingly used. The 
size is not a critical matter and any 
condenser of a capacity of .00i or 
larger will do. Indeed, if it was 
omitted no great difference would 
be noticed. 

The Connecticut on and off 
switch will require a i in. hole in 
the panel. This can be cut either 
with a fretsaw or by scribing a 
circle of r in. diameter, and drilling 
a number of holes round the cir- 
cumference until the centre piece 
drops out. The hole can then be 
smoothed off with a file. This 
particular switch will carry if 
necessary io amperes, and as we 
may desire to use bright emitters 
throughout this set which may 

POTENTIOMETER 

most detrimental in high -frequency 
amplification. In the present re- 
ceiver I used separate valve 1eg3 
which are attached to the panel 
without nuts or washers. This is 
clone by drilling clearance holes with 
a template for the four valve pins 
and screwing them into ebonite 
discs on the opposite side of the 
panel, these discs being threaded 
with holes to take the pins. just 
as good results can be obtained, 
however, by threading holes instead 
of making clearance holes for the 
valve pins in the panel. If then 
the separate legs are screwed into 
the threaded holes (q. B.A.) we can 
dispense with nuts and washers, 
which all add to the capacity. 
The valve legs used should not 

0I+ 
vJI Ó2+ y3+H.T 
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The theoretical diagram. The twelve white dots near R11 and C7 'represent the switch contacts. The 
blades are shown as full lines on the right. They can be changed over to the dotted positions on the left. 

simple. Be sure in wiring up to 
make your leads as short as possible 
on the high -frequency side. The 
complication on the audio -fre- 
quency half is clue to the intro- 
duction of four -pole two-way switch. 
Those readers who find it difficult 
to use square wire and to bend it 
accurately on this part of the 
receiver may care to use the thinner 
tinned copper wire and insulating 
sleeving. This, .'however, should 
not be used on the radio -frequency 
side, but only after the detector. 

Some readers may wonder what 
is the object of the .25 µF._ con- 
denser on the radio -frequency side 
of the instrument. This is shunted 
across the active portion of the 
potentiometer so that the radio - 
frequency currents do not pass 
through any inductive windings 
here. A much smaller condenser 
would have done here (say .00i 

average over half an ampere each, 
it will be seen that a switch with 
good current carrying capacity is 
required. I do not recommend the 
use of a cheap switch here. In any 
case the Connecticut is not dear. 

The Dnbilier anode resistances 
are supplied complete with clips 
mounted on an ebonite strip. This 
ebonite strip has two holes so that 
it can be attached to a panel with 
ordinary metal screws and nuts. 
I do not recommend the reader to 
take the clips off the ebonite strip 
to which they are attached. The 
whole strip should be mounted on 
the underside of the panel. 

Special Note on Valve Sockets 
In this instrument the ordinary 

ebonite sheathed valve socket 
should not be used. These sockets 
have a very large capacity between 
pins, and this is a capacity which is 

have flanges and should be as thin 
as possible, as it is upon small 
details such as this that the 
efficiency of a high -frequency set 
depends. Do not therefore use the 
conventional composition or ebonite 
sheath valve socket and expect to 
get the same results. There are 
already several good low capacity 
valve sockets on the market, and 
in the future I think there will be 
more, when the importance of low 
capacity in valve sockets is fully 
realised. 

Wiring Up 
When all the components have 

been mounted remove the tops of all 
brass screws and points that have 
to be soldered with a fine smooth 
file, and carefully tin each point 
before the wiring up is commenced. 
Wiring up with stiff wire is quite 
a simple matter when you get the 
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knack of it, and success largely 
depends upón bending each piece 
of wire to its shape before attempt- 
ing to solder it. If you try to bend 
the wire after you have soldered 
one end you will find that it will 
probably break off the soldered 
connection. In wiring up follow 
the diagram carefully and see that 
each piece of wire is clear of any 
other where it crosses. I admit 
that the wiring up of the switch 
is not so easy as the other parts, 
but it is worth taking a little 
trouble with. Do not attempt to 
" rush " your wiring in an en- 
deavour to get the set finished 
rapidly. Go steadily with the 
work and you will find that the 
extra pains will well be repaid. 

The enquiring reader may wonder 
why the grid leak of the detector 
circuit is not placed directly across 
the .0003 µF condenser as it is 
transformer coupling. The reason 
for this is that later the reader may 
desire to use resistance coupling 
on the high -frequency side for 
longer waves, and if the leak is 
wired up as shown it will be possible 
to use the plug-in resistance 
capacity units recently described 
in these pages for use with the 
original Transatlantic design. 

Some Special Points 
With the particular form of coil 

holder used it is necessary to bring 
flexible leads from the front of 
the panel to the back. Long 
flexible leads are always a nuisance 
and to avoid any trouble in this 
regard I have introduced into the 
panel two 6-B.A. metal screws 
secured with nuts. To these screws 
are soldered the leads which nor- 
mally would go to . the .reaction 
coil. This secures the stiff wires 
firmly in place. The flexible wires 
in front of the panel are now brought 
through and soldered to the stiff 
wires at the back thus enabling 
the shortest possible flexible leads 
to be used. 

It will be noticed that there are 
two large condensers across the high 
tension. It might be thought that 
only one would be necessary. The 
reason for using two is that in using 
different high tension tappings it 
is impossible to make one condenser 
serve for all. We therefore have 
a 2µF condenser shunted across 
the high-tension battery which 
supplies the first three valves and 
z µF shunted across the portion 
of the battery which supplies the 
last valve. It has not been found 
necessary to add one across 
the second high-tension tapping. 

Note on the Switch 
The appearance of the wiring 

to the switch may at first confuse 
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Complete wiring diagram. 
available. 

A full-sized blue print of this is 
(Ask for No. 43B). 

the new constructor, but if the 
diagram is carefully examined it 
will be found a comparatively easy 
matter to wire up. The switch 
in question is sold for panel 

MODERN WIRELESS 

mounting in the one hole fixing 
manner. There is a vertical plate 
on the switch carrying twelve pro- 
jecting soldering lugs, already 
tinned for soldering. On the 

drawing I have marked top and 
bottom for each of the rows. 
" Top " in this case is the upper- 
mcst lug when the panel is laid 
face downwards on the table. The 
moving portions of the switch are 
not drawn in detail and therefore 
the reader is not advised to pay 
too much attention to them. If 
this part of the switch had been 
drawn very fully it would have 
given more complication to the 
drawing without elucidating any 
points. 

Testing and Joining Up 

When the set is finished and you 
have carefully tested it to see that 
all leads are free of one another 
place the panel in its cabinet and 
examine the front. You will see 
on the left hand side of the front 
panel drawing three terminals 
marked respectively A, A 2 and 
E. These are to enable you to use 
the aerial tuning condenser either 
in series or in parallel. Parallel 
connection is recommended in most 
cases save where the aerial is 
extremely large or where it is 
desired to receive very short wave- 
lengths. For parallel join A2 and 
E with a link or piece of wire, 
joining aerial to A1, and earth 
to E. For series connection open 
up the link, join aerial to A2, 
leaving earth as before. The 
condenser will now be in series. 
You will also see that there are 
three terminals for the low-tension, 
marked negative (common), posi- 
tive (valves i, 2, and 3) and positive 
(valves 4 and 5). The reason for 
having the terminals so marked is 
that many readers may desire, 
from the point of view of current 
economy, to use dull emitters in 
some parts of the circuit if not 
everywhere. You may, for exam- 
ple, use three .05 ampere valves 
in the first three sockets for high - 
frequency and detecting. To 
operate these valves you require 
only 4 volts from an accumulator 
or dry cells. To get really loud 
and powerful signals when using 
the note magnifying stages it is 
often desirable to use bright 
emitters or even power valves. 
These with the filament resistances 
supplied will require 6 volts. Say, 
for example, we put three dull 
emitters in the first socket, say 
an R valve in the first note mag- 
nifying socket, and an L.S. s 

power valve in the last socket. 
We can now use a 6 volt accumu- 
lator of say 4o ampere hour capa- 
city, joining the negative to the 
common negative terminal, taking 
a tapping from 4 volts to the 
positive for the first three valves 
and the 6 volt terminal to the 
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positive terminal for the last two 
valves. We shall then get 4 volts 
on the first three and 6 on the 
last two. If, however, we desire 
to use bright emitters throughout 
then the two positive L.T. ter- 
minals can be joined by a wire 
and taken to the 6 volt terminal 
of the accumulator. The filament 
resistances of the dual type are 
so arranged that when we turn 
the knob clockwise we first of all 
run over a sector of the resistance 
of a wire of suitable size to cut 
down the voltage on the dull 
emitters. We then pass on to a 
section of thicker wire which will 
pass enough current to the bright 
emitters. Therefore, when using 
dull emitters the first half of the 
resistance is used and with bright 
emitters the second half. 

High Tension Terminals 
There are four terminals for the 

high tension. The first is negative 
(marked common) the second is 
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RENCT/ON COIL SOCKET 
(NORMAL,, SMOR rEO) 

7.0 
3ä 

AERIAL TUNING CORO 
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use a power valve, we may desire 
to use as high as zoo volts, where- 
upon we shall take the tappings 
from the correct socket for this. 
If we are using ordinary bright 
emitters throughout, say 5 valves 
of the " R " type, then we can use 
say 70 volts for the first three and 
roo for the last two, in this case 
the, last two terminals being joined 
together by a wire and taken to 
the roo volt tapping. It would, 
of course, be an added refinement 
to add a separate tapping for the 
detector valve, but in practice we 
must stop somewhere in compli- 
cations, and it was not found 
necessary to add this terminal. 

Grid Bias 
Three terminals are provided, as 

will be seen, for grid bias. The 
centre terminal is the positive 
from the grid bias battery. This 
may be one of the ordinary tapped 
high tension batteries if power 
valves are used. Let us imagine 

L.T 
(COMMON) VALVES /213 VALVES 405 

AERIAL TUN/NG I 
COIL SOCKET 

3 

Li 

t o 

o 

e -- 
LJ 

- 

- OC1A P 

S 
H.F 
eaMsP 

ELU 
1// J 

}pIENTNM1ETfR 

P 

22 2 - 
N.F TUNING CONO 

OLo 
0 

H. F. 
TRANYA 

L21 

P 

r1 

O 

/tb.. 

COMM}, SWITCH 

3 vA¡LV£S 

22" 

RHEOSTATS 

J 

June, 1924 

for the last valve. If of course we 
use the same type of valve in the 
last two sockets with the same 
high tension, then the two nega- 
tives can be linked by a wire and 
taken down to the tapping which 
happens to suit. 

Starting Up 
When you have thoroughly 

mastered the terminal arrange- 
ments you can place a short- 
circuiting plug into the reaction 
coil socket (you will rarely need 
to use reaction with this set) and 
you can place in the aerial tuning 
coil socket a suitable coil for your 
local broadcast station. Turn the 
switch to the 3 -valve position, turn 
off your filament resistances all 
along, turn on the filament switch 
and then light each of the 
first three valves by turning the 
filament resistances to the right 
until the correct degree of bight- 
ness is obtained for the valves 
you are using. The pate.itio- 
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A full-sized blue -print of this panel is available (No. 43A). 

the positive for the first three 
valves, the third the positive for 
the first note magnifying valve 
and the last the positive for the 
final valve. These are used as 
follows. If, for example, we 
desire to use .05 ampere valves in 
the first three sockets we take a 
tapped high tension battery and 
join its negative to the common 
negative terminal. We then take 
a tapping at 4o volts (say) to the 
first positive terminal. We will 
perhaps use an ordinary bright 
emitter " R " valve in the first 
note magnifying stage. We can 
then take for this a tapping at say 
70 or Eo volts. Finally, if we 

we have a tapped battery of say 
3o volts. The positive end is con- 
nected to the middle positive 
terminal. If we are using say 
roo volts on an " R " valve in 
the first note magnifying socket, 
then about 4 volts grid bias will 
probably suit. To obtain this we 
take a tapping at 4 or 43- volts 
and connect this to the negative 
terminal marked " first L.F." 
valve. If we are using say zos 
volts on an L.S.5 for the last 
valve, then we shall require about 
16 volts .grid bias, to obtain which 
the take a tapping at 16 volts (or 
the nearest voltage to this) to the 
grid bias negative terminal marked 

meter should now be turned anti- 
clockwise as far as it will go. Now 
plug into the transformer sockets 
a pair of matched transformers to 
cover the wave -length range you 
desire, and turn the high -frequency 
tuning condenser to about the 
halfway position. Now on the 
aerial tuning condenser turn 
this backwards and forwards 
until you hear your local station 
at the best strength, whereupon 
you can further increase the 
strength by moving the high -fre- 
quency tuning condenser to its 
best position-which will be readil y 
found. If you are fairly close to 

(Contina.ed on page 74.) 
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High -Tensionless Receivers 
By JOHN SCOTT-TAGGART, F.Inst.P:, A.M.I.E.E. 

+ Author of " Thermioni.e Tubes in Radio Telegraphy and Telephony," " Elementary 
Textbook on Wireless Vacuum Tubes," " Wireless Valves Simply Explained," 
" Radio Valves and How to Use Them," " Practical Wireless Valve Circuits," 

" More Practical Valve Circuits," etc., etc. 

+ This article reviews the whole position of the possibility of eliminating the high - 
4. tension battery, and numerous new circuits are given for this purpose. b 
+ ++++++++++++++++++++++++++++++++++¢++ 4Y4+++++++++++ 

AGREAT deal of interest has 
been aroused recently by 
the publication of accounts 

in the general Press suggesting that 
high-tension batteries are now 
things of the past, and that we 
might expect the whole technique 
of radio to change. 

After allowing for the enthu- 
siastic extravagance which usually 
attaches to Press reports when 
dealing with technical subjects, 
there is sufficient basis for an in- 
vestigation into the matter from a 
dispassionate point of view. 

At first sight the words 
" No More High-tension Batteries," 
" Amazing Invention," " Revolu- 
tionary Development," etc., might 
not only cause manufacturers to 
shake in their shoes, but also 
create some concern to experi- 
menters and constructors. As for 
the high-tension battery manu- 
facturers, one's sympathies are 
only tempered by recollecting their 
astonishing lack of enterprise. 

I think tt is desirable to calm the 
fears of those interested by rashly 
prophesying that the high. -tension 
battery industry will not be 

Fig. 1. How the filament battery 
acts as an H.T. battery. 

abolished, and that radio technique 
will not undergo a revolutionary 
change. 

It would be as well, before dis- 
cussing the technical prospects, to 
examine the fundamental question 
of whether the high-tension battery 
may be eliminated. 

Messrs. G. V. Dowding and K. D. 
Rogers have not confined them- 

selves to their own interesting 
example of a high -tensionless re- 
ceiver, but have made such sweep- 
ing statements that they invite 
friendly correction. 

They state that, " according to 
the accepted theory of wireless 

The Article in Brief. 
The following conclusions are arrived 

at by the author of this article :- 
r.-That high -tensionless receivers are 

not new in themselves. Fullest results 
are given of his own work, for which no 
particular credit is claimed, but which 
indicates the successful results obtained 
without _ high-tension. References to 
publications three years old are given. 

a..-That present design will not under- 
go modification as a result of the interest- 
ing circuit developed by various investi- 
gators, but that these circuits form an 
addition to the already innumerable 
circuits available to the experimenter. 

3.-.That, in his opinion, the high- 
tension battery circuits will give better 
results than one using no high-tension 
battery, and that after the first valve 
the disparity becomes greater and 
greater with the addition of every extra 
valve. 

4 --That high -tensionless circuits are 
of chief interest in the case of portable 
sets. 

5.-That,. is his opinion, standard 
broadcast apparatus will not be modified 
and that there is nothing to justify any 
alteration. 

6.-That any existing sets, commercial 
or otherwise, may be converted to high- 
tensiontess receivers at the expense of 
signal strength. Suggestions are given. 

7.-That, ultimately, the interest which 
has been shown in high -tensionless. 
receivers may lead valve manufacturers 
to design valves requiring a smaller 
amount of high-tension voltage. 

8.-That the expression " high -tension- 
less " is really a misnomer because some 
high-tension voltage is essential for the 
proper working of a valve, although this 
voltage may come from the filament 
battery. The problem of reducing the 
value of the high-tension voltage is 
exactly the same as the problem of the 
so-called elimination of the high-tension 
battery. 

9.-That high-tension batteries will 
not be abolished. 

reception," the elimination of the 
high-tension battery is impossible. 
The fact that wireless receivers 
without high-tension batteries have 
in the past been employed is prob- 
ably the best reply to this, but 
nevertheless there are certain funda- 
mental facts in connection with 
valves which no invention, how- 
ever amazing, can confound. 

The object of a high-tension 
battery in a wireless receiver is 
fundamentally- to draw electrons, 
which are shot off from the fila- 
ment of a valve, to an anode, and 
produce what is called the anode 
current. The strength of the anode 
current affects the signal strength 
obtained with a receiver, or, rather, 
the variation of the anode current 
affects the signal strength. If 
there is a small anode current and 
an incoming signal varies it between 
zero and maximum, a certain 
signal strength will be obtained. 
If, now, we increase the anode 
current and also vary it between 
zero and maximum, the signal 
strength will increase. It is, of 
course, not possible to obtain 
something out of nothing, and the 
same applies to wireless valves. 
We cannot obtain signals unless we 
have an anode current of varying 
amplitude. If the total current 
flowing through a valve is only a 
small fraction of a milliampere, 
it is theoretically, and practically, 
impossible to get adequate signal 
strength. The average current 
flowing in the anode circuit of a 
valve may be said to be modulated 

Fig. 2.-The previous circuit re- 
arranged. 

by the potentials applied to the 
grid. When the grid is made 
positive the anode current in- 
creases, and when the grid is made 
negative the anode current 
decreases. 

To establish the normal anode 
current it is necessary to give the 
anode a substantial voltage. To 
produce an average current of, 
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say, 3 milliamperes, it may be 
necessary to have roo volts on the 
anode of the valve. Positive im- 
pulses on the grid, if sufficiently 
large, may increase this average 
current momentarily to 6 milli- 
amperes, while negative impulses 
on the grid might reduce it to 
zero. Such variations would pro- 
duce very loud results in a loud- 
speaker. If the steady anode 

. 

- 

Fig. 3.-An L. F. Amplifier circuit 
without H.T. 

current -were much smaller, by 
using a lower anode voltage, for 
example, the maximum output 
obtainable would naturally be 
smaller. 

It is therefore essential to have 
some anode voltage to produce a 
real flow of electrons from the 
filament to the anode, although 
the amount of this voltage will 
depend upon the type of valve 
used. 

The question naturally arises, 
" Why is a large anode voltage 
necessary ? " The reason, briefly, 
is that the resistance of the valve 
is so high, or, to use a better ex- 
pression-since we shall be dealing 
with fluctuations of current-the 
impedance of the valve is so great. 
If we reduce the impedance of the 
valve, we shall be able to use a 

V 

Fig. 4.-An arrangement for 
ordinary valves. 

much lower anode voltage. The 
resistance, or impedance, of a 
valve is due, not to the fact that 
there is a vacuum, but to an effect 
due to what is termed the " space - 
charge." A vacuum is an ideal 
medium for the passage of electrons 
from the filament to the anode, 
and we might therefore at first 
think that a very low anode 
voltage would be sufficient to draw 
up a large number of electrons shot 
off from the filament. To explain 
why this is not so we must examine 
closely the effect of a space -charge. 

When a stream of electrons is 
flowing from the filament to the 
anode the space between these two 
electrodes is filled with a cloud of 
negative particles of electricity. 

This cloud acts exactly in the same 
way as any other negative charge, 
except that, instead of the charge 
being on a body, it is a charge in 
space, and it is therefore called a 
space -charge. This space -charge, 
since it possesses the properties 
of any other negative charge, will 
tend to repel the electrons emitted 
from the filament. 

Now the number of electrons 
emitted by the filament depends 
solely, in the case of a given valve, 
on the temperature of the filament. 
Except by altering the tem- 
perature of the filament, we cannot 
alter the number of electrons given 
off per second, but we can alter the 
number of electrons which pass to 
the anode. When an electron is 
shot off from the filament on account 
of the internal vibrations in the 
filament, two influences affect it. 
One influence is the electrostatic 

sion of the space -charge, while 
others come out of the filament at a 
relatively low speed and are unable 
to overcome the repulsion of the 
space -charge. The effect of the 
space -charge varies at different 
distances from the filament ; close 
to the filament the space -charge 
repulsion on a newly emitted 
electron is greatest. Moreover, 
near the filament the attractive 
force of the anode is weakest. 
The newly emitted electron ex- 
periences a strong repulsion from 
the negative charge very close 
to it, and an attraction, due to a 
larger positive charge at the anode, 
which is situated, however, at a 
very much greater distance from it. 
Under ordinary conditions, the 
slower moving electrons find the 
repulsion of the space -charge 
greater than the attraction of the 
anode, and they are consequently 

Fig. 5.-An arrangement introduced by the General E..ectric Co. of 
America. 

field produced by the anode ; the 
anode being positive with respect to 
the filament, the electron, which is 
a negative charge, tends to move 
from the filament to the anode 
according to the ordinary laws of 
electricity. The other force is one 
due to the repulsion exercised 
by the mass of electrons which exist 
between the newly emitted electron 
and the anode. The large total 
negative charge in the space 
between the filament and anode, 
due to the electrons on their way 
to the anode, makes it difficult 
for the newly emitted electrons to 
emerge from the neighbourhood 
of the filament and to join in the 
main stream to the anode. The 
electron does one of two things ; 

it either goes back again to the 
filament, or joins in the main 
stream to the anode. When the 
anode voltage is small the majority 
of electrons remain near the fila- 
ment, but as the anode voltage 
is increased more of them pass to 
the anode. 

The reason for this is that the 
electrons are not all emitted from 
the filament at the same speed ; 

some of them are shot off at high 
speed and travel a further distance 
than others, in spite of the repul- 
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made to return again to the 
filament. Speedier electrons, how- 
ever, are shot out a further dis- 
tance, since their additional speed 
enables them to penetrate the 
heavy space -charge cloud sur- 
rounding the filament and to enter 
a zone where the attractive force 
of the anode is greater than the 
repulsion exercised by the space - 
charge. Once they get through 
this cloud they are all right, and 
they are able to proceed to the 
anode. 

This is so for two reasons ; 

firstly, they approach the anode 
and so come under its attractive 
influence more ; and secondly, once 
they have proceeded some dis- 
tance towards the anode. they are 
helped on their way by the negative 
space -charge behind them, which 
tends to push them on towards the 
anode ; moreover, the space -charge 
ahead of them gradually gets 
weaker and weaker. It is almost 
as though the electron were like 
a person travelling to a certain 
place through a thick fog, which is 
very thick at first but gradually 
gets clearer. Once he is out of 
the heaviest part of the fog he can 
proceed on his way. 

Another comparison which may 
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help the reader a little is one which 
considers a rifle bullet being fired 
through a thick plank of wood 
at a target ahead. If the bullet 
is shot from the gun at a slow 
velocity it will not pass through 
the wood. If, however, the bullet 
leaves the gun at a high speed it 
will pass through the wooden 
plank, and, once through, will pass 
on and hit the target. The gun 
may be compared to the filament, 
the wooden plank to the space - 
charge and the target to the anode 
of the valve. 

These comparisons, of course, do 
.E 

E 
Fig. 6.-The successful 1918 high - 

tensionless circuit. 

not show the whole picture, but 
they may be of assistance. 

If we desire to obtain a sub- 
stantial anode current with a low 
anode voltage, we have to reduce 
the space -charge effect. The ordin- 
ary way of overcoming the space - 
charge effect is to increase the high- 
tension voltage, but since we are 
assuming that we are to use a 
very low anode voltage, we must 
adopt some means of reducing the 
space -charge. One method of 
doing this is to reduce the diameter 
of the anode and grid, but me- 
chanical considerations limit the 
size of the anode, because in any 
case the grid has to come between 
the filament and the anode if the 
normal construction of the valve 
is adhered to. It might be men- 
tioned here, incidentally, that this 
defect has been overcome by having 
the grid in the form of a flat plate 
on one side of the filament, and the 
anode on the other side, both 
electrodes being very close to the 
filament. With such an arrange- 
ment quite good results have been 
obtained in Germany, using only 
a few volts on the anode. It will 
be remembered that details of this 
arrangement were published in 
the Radio Review a long time 
before that publication was dis- 
continued. 

The best example, probably, of 
a valve designed to operate without 
a high-tension battery is that 
produced by the General Electric 

Company of America in 1918. 
A very small anode was employed, 
and the voltage of the accumulator 
which lit the filament was used to 
supply the anode of the valve. 
The actual circuit was similar to 
that illustrated in Fig. 6. No 
attempt was made to overcome 
the space -charge effect in the valve 
by giving the grid a positive 
potential ; the effect is obtained 
solely by reducing the diameters 
of the anode and grid. 

Even before this an effective 
arrangement was produced by my- 
self ; a description of it appears 
later. 

Another method of attacking 
the problem consists in providing 
a separate grid in the valve, and 
connecting this grid to the positive 
terminal of the filament battery, 
the object being to introduce a 
positive potential of about + six 
volts very close to the filament in 
the particular zone where the 
space -charge exists, and thereby 
counteracting, to a considerable 
extent, its effect. The principle 
of this solution dates back, I 
believe, to the middle of 1914, 
and it has been regularly employed 
on the Continent, particularly in 
Holland and France, where double - 
grid valves for this purpose have 
been manufactured for a con- 
siderable period. 

Before actually describing 
different specific arrangements,. I 
should like to consider a few 
preliminary matters in connection 
with the expression " high -tension- 
less." There is, in fact, no such 
thing as a high -tensionless receiver, 
or a valve capable of amplifying 
which does not require some high- 
tension E.M.F. The term " high- 
tension," of course, becomes even 
more ridiculous when considering 
only a few volts, but it is 
used as conveying the E.M.F. 
which is applied to the anode of a 
valve. This E.M.F. is absolutely 
essential to the operation of an 
amplifying valve. To get the 
maximum results out of an 
ordinary valve, a substantial anode 
voltage, or high-tension battery, 
is required, but the actual value 
depends largely upon :- 

(1) The purpose for which the 
valve is used, i.e., rectifying or 
amplifying. 

(2) The size of the electrodes 
in the valve. 

(3) The potentials applied to 
the grid. 

(4) The specific means adopted 
for reducing the space -charge 
effect. 
A valve, for example, while 

giving quite good results as a 
detector for working telephone 

MODERN WIRELESS 
receivers, would be totally in- 
capable of producing the output 
currents necessary to operate a 
large loud -speaker. For the 
reception of weak signals requiring 
only a feeble or moderate output, 
a small steady anode current is all 
that is needed. When dealing, 
however, with a substantial degree 
of amplification, substantial anode 
currents are necessary. 

An attempt has been made to 
suggest that the elimination of the 
high-tension battery is a different 
problem from its reduction. This, 
however, is not so. The problem 
of " eliminating " the high-tension 
battery is exactly the same as 
that of reducing the high-tension 
battery. No set yet produced will 
work without a high-tension 
battery ; all that is being done is 
to reduce its size to about six volts, 
and to use the high-tension battery 
to pass a current through the 
filament for the purpose of heating 
it. In other words, the filament 
battery is used both for heating 
the filament and providing the 
high-tension, or anode, voltage. 

This may be explained by 
reference to Fig. 1. This figure 
shows an ordinary three -electrode 
valve in which a milliammeter, or 
microammeter, M is included in the 
anode circuit of the valve between 
the anode and the positive terminal 
of the six -volt accumulator B1. 
The anode will now have a potential 
of +six volts with respect to the 
filament. Speaking a little more 
accurately, we should say that the 
anode has a potential of +six volts 
with respect to the end F1 of the 
filament, while the potential with 
respect to the end Fs is zero. 
With respect to the middle point, 
F2i the potential of the anode is 

Fig. 7.-A circuit using a special 
valve used by the author. 

4. three volts. The result of this is 
that electrons will flow from the 
negative end of the filament, i.e., 
the end nearest F1, through the 
grid G to the anode A, and round 
through the milliammeter M. This 
steady anode current may be con- 
trolled by varying the potential 
applied to the grid G of the valve, 
with the result that the valve will 
act as an amplifier, but it must be 
realised that the anode current, 
being very small, will not give 
much in the way of output currents. 
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Fig. 2 shows the exact equivalent 

of the Fig. i circuit, but this time, 
it will be noticed, there is an 
obvious high-tension battery B2. 
It will be noticed that B1 is now a 
four -volt accumulator, and the 
extra two -volt cell is outside the 
filament circuit ; the anode is now 
at a positive potential of +six volts 
with respect to the end F, of the 

731 

Fig. 8.-A year -old circuit 
French or.gin. 

filament, and at a potential of -i- two 
volts with respect to the end F3. 
If the filament of the valve, in 
both cases, will operate effectively 
off four volts, the insertion of a 
rheostat in the positive lead in 
Fig. 1 will turn that circuit into the 
exact equivalent of Fig. 2, and the 
results will be identical. It matters 
little, therefore, whether the high- 
tension battery is included in the 
filament circuit as well, a rheostat 
being provided,or whether a portion 
of it is included outside the circuit. 

Fig. 3 shows an actual low - 
frequency amplifier circuit which 
might be said to dispense with a 
high-tension battery. It will be 
seien that an accumulator B1, 
having a number of cells, is used 
to supply both the anode voltage 
and the filament current. In 
some sets the accumulator B1 
gives as much as 24 volts, and this 
kind of circuit has actually been 
used by large commerical wireless 
companies, but few would dare to 
suggest that Fig. 3 was a high - 
tensionless circuit. It is, however, 
only a question of degree which 
separates the Fig. 3 circuit from the 
circuit of Fig. r. To speak about 
a high -tensionless receiver is really, 
therefore, technically incorrect, and 

of 

Fig. 9.-A modification of the above. 

what we really mean is a receiver 
which uses only a small anode 
voltage, which voltage is derived 
from the accumulator. 

Having decided to use our 
accumulator as the high-tension 
battery, the next problem is to 
use it in the most effective way. 

In the case of an ordinary valve 
the most effective way is that 
illustrated in Fig. 4. It will be 
seen that the filament rheostat R 
is included in the positive lead, 
and this is a very important point 
in all so-called high -tensionless 
receivers. If the valve filament 
operates off 31 volts effectively, a 
rheostat R will obviously be 
necessary, not only to obtain the 
best adjustment, but also to cut 
down the six volts from the 
accumulator B1. The six volts 
from B, is distributed over the 
filament itself to the extent of 31 
volts, the left-hand side of the fila- 
ment being negative and the right- 
hand side positive, and the other 2 
volts appears across the used 
portion of the rheostat R, the 
slider being negative and the foot 
of the rheostat positive. The 
result is that the 21 volts across 

i 
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Owing to the very wide publicity 
which has been given in the general 
Press to opinions of this nature, it 
is, perhaps, desirable to throw a 
little light on the subject for the 
benefit of those who have, perhaps, 
neither the opportunity nor the 
inclination to examine what has 
been done in the past. 

In the beginning of 1918 the 
trench sets supplied to the British 
Expeditionary Force were of the 
crystal type, and, desiring to 
improve the range and constancy 
of these sets, I converted a con- 
siderable number in the 1st Army 
area to a circuit illustrated in Fig. 5. 
This arrangement eliminated the 
high-tension battery, to use the 
present popular expression, and 
so did away with the disadvantages 
of a piece of apparatus particularly 
inconvenient on active service. It 
is interesting to note that no grid 
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10.-A further French circuit in which one grid is used for reaction. 

the rheostat R acts in series with 
the 31 volts across the filament 
to give the anode a positive 
potential of + six volts with respect 
to the negative end of the filament. 
If the rheostat R were included in 
the negative lead to the filament, 
the anode voltage would be only 
+34 volts. 

The experiments of Messrs. G. V. 
Dowding and K. D. Rogers have 
focussed attention on the problem 
of reducing the high-tension 
voltage necessary to operate a 
valve, but some really startling 
statements have been made which 
require friendly correction. 

The quite pleasing results which 
are obtainable by using the filament 
accumulator as a high-tension 
battery have stimulated their 
enthusiasm for " an amazing 
invention " which is to result in 
" No more H.T." They state : " The 
point we wish again to stress is 
that, although innumerable 
attempts have been made to reduce 
H.T. to a minimum, no one, 
previously to ourselves, seems to 
have endeavoured to eliminate the 
H.T. battery altogether." 

condenser or leak is employed in 
this arrangement, which proved so 
effective that Lt. -Col. Trew, who 
was the officer in charge of wireless 
in the British Expeditionary Force, 
informed me that, just before the 
conclusion of the armistice, he had 
arranged to convert the whole 
of the trench sets in the British 
Expeditionary Force so that they 
could employ this circuit. The 
sets proved particularly effective 
during the battles of Festubert 
and Givenchy, when the Germans 
opened their offensive on April 
9th, 1918. It will be recalled that 
on this occasion the 55th Division 
was, according to official records, 
the only one on the whole Allied 
front which held its front intact, 
and was personally thanked by 
Sir Douglas Haig and the President 
of France. Almost the whole of 
the communications on the first, 
and critical, day were carried out 
between front and rear by the 
wireless sets fitted with this 
arrangement, owing to the fact 
that a very heavy bombardment 
had cut all the ordinary lines of 
communication. 
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The interest of this -occasion lies 
simply, as far as this article is 
concerned, in the fact that high - 
tensionless receivers were being 
extensively used for vital com- 
munication work. No particular 
merit is claimed for the idea, which 
was subsequently published in my 
book " Thermionic Tubes in Radio 
Telegraphy and Telephony," the 
first edition of which appeared in 
July, 1921. The circuit is repro- 
duced on page 114, and the follow- 
ing passages appear :- 

" The anode circuit includes the 
telephones T, but there is no 
anode battery," and " Very loud 
signals have been obtained with 
this arrangement." 

Fig. 6 shows a subsequent 
arrangement introduced by the 
General Electric Company of 
America, and this is really an 
ordinary receiving circuit in which 
the accumulator serves as the high- 
tension battery. 

I could refer to a number of 
other cases, but I think I have 
indicated clearly that any novelty 
that may exist must be confined to 
particular circuital arrangements. 
The problem of eliminating the 
high-tension battery, and also its 
solution, are both old, and there 
is nothing amazing in regard to 
the matter to those in possession 
of the facts. 

Coming now to specific arrange- 
ments, the most successful for 
general purposes is probably that 
which employs a valve using a 
grid kept at a positive potential 
for the purpose of lessening the 
space -charge in the valve. 

The new Cowper single -valve 
circuit, using an ordinary valve, 
is, however, excellent and better 
than any arrangement we have 
yet tried : details were given 
recently in Wireless Weekly, and 
some particulars are in this issue ; 

a double -grid valve amplifier may 
be added to the circuit. 

A particular form of valve in 
which the space -charge is reduced 
is described in my British Patent 
154,364, of September 8th, 1918. 
In this case a grid electrode, 
connected to the anode so as to 
form one structure, surrounds the 
filament, and this arrangement 
may be used as a rectifier, or an 
additional grid may be intro- 
duced so as to obtain a three - 
electrode valve effect, at the same 
time reducing the space -charge in 
the valve by the extra grid. A 
suitable circuit for such a valve 
is shown in Fig. 7. Long before 
this, however, a grid electrode at 
fixed positive potential was used 
to reduce the space -charge in a 
valve, and the most interesting 
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facts in connection with the whole 
matter are concerned with arrange- 
ments in quite common use in 
France and Holland, which have 
not attained any popularity in 
this country for the very simple 
reason that suitable British valves 
have not been available. Double - 
grid valves have certainly been 
made, but their price has been 

11.-A simple circuit for 
four electrode valves. 

prohibitive to the ordinary experi- 
menter. The French and Dutch 
have a considerable number of 
circuits using double -grid valves 
in which the high-tension battery 
is either altogether missing or else 
consists of two or three dry cells. 

Fig. 8 shows a circuit which 
is taken out of a French valve 
manufacturer's catalogue of a 
year ago. It will be seen that 
the inner grid of the valve, V, is 
given a positive potential by means 
of a battery B2, consisting of two 
or three volts, and the accumulator 
B1. The two batteries may, of 
course, be connected together and 
constitute the filament battery of 
the valve, a rheostat being used in 
the positive lead. The actual 
valves have been on sale for a long 
period for the very purpose we 
are concerned with. 

Fig. 9 shows the arrangement in 
which the very small high-tension 

-E 
Fig. 12.-An H.T.-less amplifier 

with crystal receiver. 

battery and accumulator are 
joined into one, a six -volt accumu- 
lator B, being now employed, and 
also a rheostat R in the positive 
lead. 

Fig. ro is another circuit pub- 
lished in the catalogue, and it 
will be seen that one of the grids 

is now used as an anode for the 
purpose of producing reaction. 
This circuit does not appeal to me 
particularly, but it indicates the 
line on which experiments have 
been carried out. 

The Dutch experimenter has also 
been working on very similar lines, 
and in the experiments which we 
have carried out ourselves we have 
employed Dutch double -grid valves 
made by Phillips and supplied by 
Leslie Dixon and Co. 

Fig. 11 shows a circuit which the 
average experimenter will want to 
try out with one of these double -grid 
valves. The condenser C1 is a 
o.000r µF fixed condenser, for 
constant aerial tuning, while the 
inductance L1 is, say, a No. 5o 
Lissen plug-in coil shunted by a 
variable condenser C, of .0005, F 
capacity. This will enable any of 
the British broadcast wavelengths 
to be received, although for wave- 
lengths over about 430 metres the 
coil L1 may be a No. 75. The 
usual grid condenser and leak is 
provided, while in the anode circuit 
is a reaction coil L2, which is a 
No. 75. The telephones are 
shunted by a condenser C3 of 
0.002 µF, while the inner grid G2 
is connected to the positive terminal 
of the six -volt accumulator B1, 
and the rheostat R, which is of the 
Lissenstat minor type (an ordinary 
rheostat has not sufficient resist- 
ance), is included in the positive 
lead ; particular care should be 
taken to see that this is done. 

The circuit will give surprising 
results, and will enable audible 
signals to be obtained on a loud- 
speaker at to miles from a broad- 
casting station, although the results 
will be weak. With 'phones, how- 
ever, excellent signals are obtain- 
able even on a 5 ft. aerial. 

Fig. 12 shows the use of a crystal 
detector and a high -tensionless 
low -frequency amplifying valve, 
while Fig. 13 is simply Fig. r r with 
a stage of low -frequency amplifica- 
tion added. With this circuit good 
loud -speaker results are obtainable 
up to about 20 miles from a broad- 
casting station, but results are not 
equal to those obtained with a set 
using a high-tension battery. This 
raises a point which will be dis- 
cussed subsequently. 

If any difficulty is met with in 
any H.T.-less circuit as regards 
reaction, try tuning the reaction 
coil (e.g., a No. 5o shunted by a 
0.0005 µF variable condenser). 

I have worked an S.T. 10o receiver 
without a high-tension battery by 
connecting the rheostats in the 
positive leads of a six -volt accumu- 
lator and, using double -grid valves, 
connecting the inner grids to the 
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Fig. 13.-A two -valve H.T.-less Receiver. 

positive terminal of the accumu- 
lator. 

It is, in fact, possible to convert 
any set using ordinary valves into 
a high -tensionless receiver by con- 
necting the rheostats in the pos. -Live 
leads using double -grid valves, and 
connecting the inner grids to the 
positive terminal of the filament 
accumulator. 

It is only fair, however, to state 
that, while surprisingly good 
results are obtainable, yet they 
are not comparable with the results 
obtained with a properly designed 
receiver using a high-tension 
battery. Particularly is this the 
case where volume is required. 
The single valve experimenter will 
be better pleased than the multi - 
valve man who wishes to cut out 
his high-tension battery. The 
latter, and even the former to a 
large extent, are up against hard, 
cold, incontrovertible facts. 

The difference between the new 
Cowper circuit and the ordinary 
non -reflex set is not so marked as 
when comparing two- or three - 
valve sets. 

The H.T. battery is a great 
improvement on two valves, so 
that one might as well use H.T. 
on both valves. 

To state that the results obtain- 
able without a high-tension battery 
are inferior to those obtained with 

ri 

such a battery does not mean 
that high -tensionless receivers are 
uninteresting. There are, no 
doubt, many who are ready to 
sacrifice signal strength for con- 
venience. 

It is quite possible, moreover, 
that the general interest aroused 
by the discussion may lead to the 
design of valves using lower anode 
\ / Æ 

iner fi ]" 0 0005 t^2 
NF 11c O'OOOZvF 

= E 
Fig. 14.-A circuit of 

voltages. The Dutch and French 
valves using double -grids seem to 
work best when an additional six 
volts is used as high-tension battery, 
although they work perfectly well 
with simply the six volts of the 
accumulator. Any voltage over 
the extra six volts will not result 
in an increase in signal strength, 
but the ordinary valve using proper 

Fig. 15.-Another circuit given by Mr. Cowper. 

June, 1924 

high-tension voltage has it every 
time when actual comparison is 
made. It may, however, be that 
in time a very low impedance valve 
will be produced giving the full 
amount of amplification, but even 
if this is so, we shall still use high- 
tension batteries, or their equiva- 
lent, even if they are smaller, and 
we will still be able to use, and 
probably will use, all the circuits 
now employed. 

An interesting effect of the dis- 
cussion will be to draw attention 
to double -grid valves, and if these 
can be turned out at, say, 15s. each 
by British manufacturers, a host 
of new circuits will be available to 
experimenters both with ordinary, 
or medium, high-tension voltages 
and with very small anode 
voltages. Many such circuits have 
already been published, but owing 
to the expense of the valves, few 
have been able to try them. 

Commencing with the issue of 
June 3rd, Wireless Weekly will be 
giving a series of articles dealing 
with high -tensionless circuits of 

/P 

6r 

experimental interest. 

special design and also special 
double -grid circuits. 

A few further circuits are given 
here to illustrate the article, which 
have been extracted from issues of 
Wireless Weekly, in which numerous 
details have already been published. 
including a full description of the 
first high -tensionless loud -speaker 
set. Wireless Weekly, incidentally, 
was the first periodical to publish 
high -tensionless receiver circuits. 

I can only say, in conclusion, 
that it is hoped that readers of 
MODERN WIRELESS will calm the 
rather hysterical anxiety of their 
non -technical friends, who, I am 
told, are holding off buying sets, 
in many cases, because high-tension 
batteries have been abolished, and 
any set using th:m must be out 
of date. We have had the aerial - 
less set, the high -tensionless set, 
the accumulator -less set, and I 
have even used a receiver in which 
there was neither a loud -speaker nor 
telephone receivers. I forget the last- 
named arrangement because it was 
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Fig. 16.-Adding an L.F. valve to Fig. 15 

some time ago, but I believe that 
electro -magnetic vibrations were 
caused to vibrate the teeth. 
Nevertheless, at the risk of being 
considered behind the times, I 
continue to use these inconvenient 
accessories to wireless reception. 

+++++++t 
+ Do you find the inter- 

val between issues of 
+ " M.W.' too long ? Buy 
+ " Wireless Weekly " in + the interval. tt 
4+++++++++++++t 

++++++++++++++++++++++++++++++++++++++++++++++++++++ 
+ 
+ 

+ 

More Readers' Views 
+++++++++++++++++++++++++++++++++++++++++++++++++++ 

M.W. Modifications of the 
Grebe C.R. 13 

To the Editor of MODERN WIRELESS. 

SIR,-The following experiences 
of the above may be of interest 
to your readers. They are the 
results of a month's working on the 
circuit which is used with a trans- 
former coupled audio -frequency 
amplifier of 2 L.S.5 valves. The 
set has been used here and in the 
north-east corner of Wales. 

The amplification per valve is 
very high. The set is very stable 
when tuned, and while the initial 
tuning was difficult it is now 
possible to go round all the broad- 
casting stations by using known 
condenser readings. 

Here I have received at loud- 
speaker strength both the Sheffield 
and Plymouth relay stations. 

The set is equally good for wave- 
lengths down to 300 as for wave- 
lengths up to 2,800. I have not 
tried above or below these limits. 

The selectivity is extraordinary. 
Here no difficulty is experienced 
between London, Cardiff and Man- 
chester. Cardiff can be obtained 
without a trace of London and 
vice versa. 

The background is very silent 
and absence from distortion is 
very marked. Broadcasting sta- 
tions up to 5o miles come in 
strongly without much loss of 
strength, with either the earth wire 
fastened to the aerial terminal 
and no aerial or with an aerial and 
no earth. 

After many trials I have found 
that it is best to use a much larger 

coil in the first anode coupling than 
in the second. 

For wavelengths from 35o to 600 
I use for the couplings the following 
coils :- 
Ist coupling Anode. Rimar 7. 

Grid Lissen 75. 
2nd coupling Anode I,issen roo. 

Grid Lissen 75. 
The No. 7 Rimar is, I believe, 

about a 200 coil. 
Were I building the set again I 

should have a Vernier condenser 
for the first tuning grid condenser. 
The other condensers do not require 
it. 

Adding reaction increases signal 
strength slightly but makes the 
potentiometer control very critical 

The set has been used very 
successfully with a loosely coupled 
double circuit tuner with tuned 
aerial and tuned secondary circuits, 
but owing to the sets selectivity 
with the single tuned aerial circuit 
I do not think there is much 
advantage. 

The set has been used very 
successfully as the second half of 
the supersonic heterodyne method 
of reception. In N.E. Wales 
21,0, which is very troublesome 
to find when 2ZY is at work, was 
easily got by this method, the 
2L0 wave being heterodyned 
up to 2,000 metres and received on 
the M.W. Grebe C.R.13 on 2,000; 
a loosely coupled dual circuit 
tuner was of course used for the 
M.W. Grebe C.R.13. 

Yours faithfully, 
C. R. BATES. 

Market Harborough. 
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Choke Circuits 
DEAR SIR,-Your article in a 

recent issue of MODERN WIRELESS 
re choke circuits is very interest- 
ing. I thought you would like to 
hear I have been using a similiar 
circuit for over two years, I con- 
sider I get very good results, as I 
have no difficulty in getting any of 
the B.B.C. stations, Paris, Brussels, 
Berlin, Airways, North Goodwin, 
and I have also had " W.G.Y." 
on 3 valves. 

I am not using leaks on grids as 
I found these made no difference. 
The chokes are taken from " Ford " 
coils, also the last condenser. 
The first two condensers are home 
made. I usually listen to 2 LO 
using 4 valves and I get full 
strength compared with several 
transformer coupled sets I have 
heard. The set is very quiet and 
free from the noises usually heard 
when using transformers. 'It 
operates the loud speaker quite 
well on 3 valves when tuned to 
2 LO and I can get fairly good 
results when using only 2 valves 
and speaker. 

I use French " R " valves, 4 
volts on filament, 6o volts H.T. 
and Ito ohms 'phones. 

Yours faithfully, 
S. W. HULL, 

Audley Road, 
Colchester. 

Buy your copy of next 
month's " Modern Wireless " 

early. 
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A Broadcast receiver which, ¡ 
in addition to being of easy ¡ 
construction, permits tuning : 

a multiplicity of wave- E 
lengths. 

THOUGH the circuit em- 
ployed in the receiver. 
about to be described is a 

well-known straight two -valve 
arrangement, the results obtained 
go to show that with careful con- 
struction and thoughtful disposition 
of components in relation to each 
other, the reception of most, if not 
all, of the British Broadcasting 
stations is possible upon the 
simplest two -valve circuit. 

With the receiver as illustrated 
in the photographs, 2L0 at a 
distance of ten miles is easily , 

audible on a loud -speaker, using an 
indoor aerial. On the same aerial, 
Cardiff, Bournemouth and Bir- 
mingham can also be heard at good 
telephony strength on telephones. 
With a moderately good .outside. 
aerial all the B.B.C. stations, in 
addition to Radiola, are easily 
tuned. 

General Considerations 
In designing this two -valve re- 

ceiver, it was intended to make the 
operation of tuning as simple as 
possible, and for that reason,a single - 
valve reaction circuit, coupled to a 
single stage of low -frequency 
amplification, was chosen in prefer- 
ence to one stage of high -frequency, 

Fig. 1.-The general appearance of the receiver may be gathered 
from this photograph. Note that the two terminals for grid cells 
are short-circuited ; when used they should be connected positive on 
the right, with negative on the left, the short-circuiting wire being 

removed. 

followed by the detector with the 
concomitant tuning of two con- 
densers instead of one. It waG 
further desired to arrange the set 
in such a manner so as to permit the 
use of either one or two valves, and 
also to allow of either bright or dull 
emitter valves being used. 

In order to obtain the maximum 
efficiency from the combination of 
a detector and a single stage of low - 
frequency amplification, an arrange- 
ment was decided upon whereupon 
a higher plate voltage could he 
applied to the low -frequency valve 
than in the case of the detector 
valve. Such an arrangement 
affords two distinct advantages 
over the usual method of applying 
a common H.T. voltage to all 
valves, in that, by keeping the 
detector plate voltage as low as 
possible, the set is less liable to 
oscillate unintentionally ; and, 
secondly, applying the maximùm 
voltage to the low -frequency valve 
for loud signals, in the usual 
manner of a common battery often 
makes the plate voltage of the 
detector valve too high for clear 
detection. 

Components 
For the guidance of those readers 

who intend constructing this 
receiver, the names of the manu- 
facturers are given in addition to 
the components incorporated in 
the set, and though there is actually 
no obligation in the choice of com- 
ponents, to obtain results similar 
to those possible with the receiver 
illustrated, the values given must 
be adhered to :- 
One ebonite panel measuring io in. 

by 91 in. by á in. 
One variable condenser of o.0005µF. 

capacity (Radio Instruments, 
Ltd.). 

One two -coil holder (Radio Com- 
munication Co., Ltd.). 

One Lissen " push-pull " switch 
(Lissen, Ltd.). 

Two . Lissenstat minors (Lissen, 
Ltd.). 

One grid condenser o.0002lsF. 
capacity (Dubilier). 

One fined condenser of o.000rµF. 
capacity (Dubilier). 

One grid -leak, 2 megohms (Dubilier). 
One fixed condenser o.00rµF. 

capacity (Dubilier). 
One similar condenser, o.002µF. 

capacity (Dubilier). 
One low -frequency transformer 

(Woodhall). 
Twelve brass terminals. 

?o 
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Two Myers' valves (bright or dull 

emitter type). 
Set of plug-in coils for the wave- 

lengths desired. 
One fixed condenser of o.o5p.F. 

capacity (Dubilier). 
One accumulator (for bright 

emitter valves 6 volts 4o amperes 
actual, for dull -emitter valves 
4 volts 40 amperes actual). 

One H.T. battery up to io or ioo 
volts. 

One pair of 2,000 or 4,000 ohm. 
telephones. 

Quantity of No. 16 tinned -copper 
or " square " wire for connecting 
purposes. 

Fig. 2.-The front of the panel with valves and coils removed, 

Fig. 4 indicates the purpose served by the various ternairals. 

The Circuit 
A simple theoretical arrangement 

of the circuit is shown in Fig. 6, 

in which L1 is the aerial inductance 
tuned by the condenser C2. L3 is 
the reaction coil, C3 R 3 the grid 
condenser and leak; R1 and Rz 
the filament resistances ; V, the 
detector valve ; IP. OP., IS.OS 
the low -frequency transformer with 
the condenser C, shunted across the 
primary winding, and T the tele- 
phones. C, and C, are fixed con- 
densers shunted across the tele- 
phones and H.T. respectively. The 
circuit actually employed in the 
receiver is shown in the next figure, 
which introduces the switch S 

for cutting out the second valve, 

Fig. 3.-A view of the underside of the panel showing the wiring and disposition of the components ; 

the terminals seen to the right of this photograph correspond with those seen to the right of the 
previous illustrations. 
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Fig. 4. --The layout of the panel, blueprint No. 44a. 

and also shows the arrangement of 
H.T. battery connections. It will 
also be seen that constant aerial 
tuning is employed. 

The Panel 

This is drilled in accordance with 
the dimensions given in the figure 
illustrating the lay-out, after which 
the panel should be treated on both 
sides with a careful rubbing of fine 
emery paper in order to remove 
all traces of the glossy surface. 
Certain manufacturers are now 
marketing a specially finished 
ebonite, which has a highly -polished 
surface, guaranteed to be non-con- 
ductive, and in cases where readers 
are assured that the material pur- 
chased is of this type, the removing 
of the surface skin is not in any 
way necessary. 

Wiring the Receiver 

The method of wiring can be 
gathered from the photograph 
showing the underneath of the 
panel, whilst the actual work of 
wiring the components may be 
followed by a careful study of the 

wiring diagram. All connections 
must be soldered, and leads must be 
kept as short as possible, particu- 
larly so in the grid circuits. 

Grid Cells 

Should the reader decide to use 
dull -emitter valves with this re- 
ceiver, then the incorporation of a 
grid biassing battery is advocated, 
and in order that such an addition 
may be made, two separate ter- 
minals are provided. A battery of 
about 4¡ volts made up from flash - 
lamp cells is sufficient for grid bias, 
the inclusion of which will eliminate 
the gruff woolly speech which is 
sometimes experienced when using 
dull -emitter valves for low -fre- 
quency amplification. Should the 
battery not be used, or should the 
cells become exhausted, then the 
two terminals across which the 
battery would normally be con- 
nected should be short-circuited as 
shown in the photographs. 

The H:T. Connections 

The two terminals shown in the 
wiring diagram, H.T. -}- r and 

22 

H.T. +2, provide the plates of the 
two valves with the separate volt- 
ages referred to in an earlier para- 
graph. The terminal H.T. + r 
should be connected to the socket 
of the H.T. battery labelled 5o or 
about that figure, according to the 
valves in use, whilst the terminal 
H.T. -}-2 should be connected to 
the 70 or 75 socket or higher, accord- 
ing to the results obtained ; the H.T. 
negative of the battery is 
connected in the normal way 
to the H.T. negative terminal of 
the set. 

This arrangement permits an 
adjustable voltage of 5o volts or 
more to be applied to the plate of 
the detector valve, and 75 to roo 
volts upon the plate of the note - 
magnifier. By switching over to 
the single -valve circuit the higher 
voltage is applied to the plate of the 
detector automatically. 

Constant Aerial Tuning 

In order to simplify the tuning 
arrangements, the receiver is fitted 
with constant aerial tuning, the 
virtues of which were fully described 
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Fig, 5. Practical wiring diagram, blueprint No. 44b. 

in the columns of this journal in the 
February and March issues of this 
year. 

By means of this arrangement it 
is possible to cover the whole of the 
B.B.C. wavelengths with two coils 
for aerial tuning-namely a No. 5o 
for the lower waveband and a No. 75 
for the higher. 

When tuning to the longer wave- 
lengths, say 60o metres and up- 
wards, the aerial should be discon- 
nected from the C.A.T. terminal A 
(see Fig. 7) and connected to the 
top of the inductance 1,1-namely, 
terminal A the terminal A being 
left free ; the earth connection 
remaining as hitherto. 

Switching 
The purpose served by the switch 

S is to permit the use of either one 
or two valves. With the switch 
" in," the detector valve only is in 
circuit when the filament resistance 
R, should be used for filament 
lighting, the resistance R2 being in 
the " off " position. 

With the switch " out " both 
valves are in circuit, when both the 
filament resistances R, and R2 
should be used for filament light- 
ing. 

It should be noted by readers 
that this switching in or out of the 
last valve changes the position of 
the telephones in the circuit, at the 
same time increasing the plate 
voltage applied to the detector 
valve in the case of single -valve 
reception, and decreasing it in the 
case of the two -valve circuit ; the 
higher voltage then being applied to 
the low -frequency valve. 

When switching over from one 
valve to two, it may be found 
necessary to readjust the position 
of the reaction coil and condenser 
C2 on account of the smaller H.T. 
voltage, which is then applied to 
the detector valve. Similarly when 
changing over from two valves to 
the single -valve arrangement, the 
reaction coil and aerial condenser 
may again need readjustment. 

33 

Operating the Receiver 
For the reception of the B.B.C. 

stations with wavelengths between 
30o and 400 metres, connect the 
aerial to the C.A.T. terminal A, 
leaving the A, terminal free, and 
the earth to E, when a plug-in coil 
No. 5o should be inserted in the 
aerial socket and a No. 5o or 75 in 
the reaction coil socket. The two 
coils should be turned at right - 
angles to each other, the H.T. con- 
nections made and the filament 
current applied. Turn the con- 
denser very slowly, at the same 
time bringing the reaction coil 
nearer the aerial coil, taking extreme 
care whilst so doing that the set 
is not made to oscillate. When the 
desired signal has been picked up, 
leave the reaction coil in position 
and obtain the best results by vary- 
ing the condenser slightly. With 
the best possible results obtained 
by this means again adjust the 
reaction coil, making further slight 
alterations to the condenser. 

(Continued on page 37.) 

www.americanradiohistory.com



MODERN WIRELESS June, 1924 

eñ,:ìZe .. \ 2 övcñló 
röádcastVavelen: 

Give a Dog a Bad Name. 
FOR high -frequency amplifica- 

tion for the shorter waves 
there is, I suppose, no 

method of coupling to equal for 
efficiency the tuned anode. Unfor- 
tunately this circuit has obtained 
rather a bad reputation for insta- 
bility and for proneness to causing 
self -oscillation in the receiving set. 
Most amateurs can and do use 
one tuned anode, but if you suggest 
the addition of a second high - 
frequency valve coupled in the 
same way they are as likely as not 
to hold up their hands in horror and 
to tell you that to do such a thing 
is next door to impossible with any 
kind of comfort. Now this attitude 
I believe is due chiefly to the way 
v e have of accepting as gospel 
everything that is said three times. 
Various writers have condemned 
any circuit containing more than 
cne tuned anode as unpractical, 
and the world of wireless men seems 
to have accepted their verdict 
without question. It is a case of 
" give a dog a bad name and hang 

o .'-ML Artie !à?,1t£D 

000 p W/TH &air i"4a 

O DR/LL 

r1 p \is //OLE 

4BA ZIPPED FOR W We Lira 
Fig. 1.-A useful method of 

reducing capacity in valve sockets. 

him." As a matter of fact, a pair 
of tuned anodes can be used for 
quite short wave reception -cer- 
tainly down to 30o metres-with 
no more trouble than any other 
kind of high -frequency coupling, 
Frovid.ed that pains are taken 
in the design and construction of 
the set. Put together carelessly 
a circuit of this kind and you will 
find that you cannot go near it 
without its howling at you, and 
besides being a nuisance to yourself 
it will also interfere with all your 
neighbours, for it is capable of 
causing the aerial to radiate 

strongly. But take a little trouble , 

over the details and you can have an 
exceedingly efficient high -frequency 
amplifier. 

Unwanted Capacity. 
The first thing to do in designing 

a receiver containing a çair of 
tuned plates is to take every 
possible step for the elimination 
of unwanted capacity. The way 
in which wiring is done is of the 
utmost importance, for any capacity 
between the leads on the high - 
frequency side of the set will lead 
to instability. The bare wiring 
method should always be employed. 
When wiring is done in this way all 
leads which must cross should do so 
at right angles. Wires should be 
separated from one another by at 
least 4- in., and this distance should 
be doubled if they run parallel 
for any length. Heavy wire or 
square rod should be used through - 
cut so as to offer the smallest high - 
frequency resistance by providing 
a large surface area. 

The most efficient valves for high - 
frequency work are those of anti - 
capacity type, such as the Mullard 
Ora B, S3 and S7, the M.O. V24 
and QX, with their dull emitter 
counterparts DEV and DEQ, or 
the Myers's Universal. If these are 
mounted directly on to the panel 
by means of clips inter -electrode 
capacity is very small indeed ; but 
their good qualities are to a great 
extent neutralised by placing them, 
as so many of us do, in adapters 
made to fit ordinary four -socket 
valve holders. But it is not 
absolutely necessary to use special 
valves of this type, for stability 
can be obtained with any valve of 
good design if care is taken over 
the mounting. I have, for example, 
used the Mullard Ora with complete 
success in a double tuned anode 
set for all broadcast reception. 
For 4 -pin valves never use a 
moulded holder with sockets em- 
bedded for their whole length in 
ebonite. By far the better method 
is to employ separate valve sockets 
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and to shorten them as much 
as possible ; they can be cut 
down to about one-third of an inch 
in length without in any way 
impairing their grip upon the 
valve pins. Valve legs should 
always be tapped in, for then 
there is no need to use nuts on 
their shanks. If nuts are used 
they must of necessity lie very close 
together on the underside of the 
panel with a consequent increase 
in capacity. A useful tip for 
reducing the capacity of valve 
holders is shown in Fig. r. When 
the tapped holes for the legs have 
been made, drill at the centre of the 
circle upon which they lie a 3-16 in. 
bole; then make three or four 
small holes very close together 
between each pair of valve legs, as 
shown. A drill of about No. 40 
gauge is suitable for the purpose. 
If a small, fine file is available. 
or if a fretsaw blade can reach the 
position, still better results will be 
obtained in the way shown in Fig. z. 
Here cuts are made between the 
pairs of valve legs so that there 

-N 

Fig. 2.-An alternative method. 

is a considerable air space between 
them. Ebonite has a higher 
dielectric co -efficient than air, and 
therefore produces a greater capa- 
city when it separates current - 
carrying conductors. On the 
other hand, its dielectric efficiency 
is lower than that of air, hence 
it causes larger hysteresis losses. 
By drilling holes or making cuts 
between the legs we decrease the 
capacity and improve the in- 
sulation of the holder without 
unduly weakening the ebonite. 
If a Morris template is used there 
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will be no difficulty about finding 
the place at which the 3-16 in. 
hole should be drilled, for it is 
provided with a central hole. 

Inductances. 
The question of ihd. -tances for 

tuned anode cikuits. is one that 
has not received sufficient atten- 
tion. The instability of most 
double tuned anode circuits can be 
traced very largely to cross coupling 
between the coils in the tuned 
circuits. Where this occurs oscilla- 
tion is bound to take place. when 
sharp tuning is approached in 
both cirouits. Now, when you come 
to think of it, we do not require in 
the tuned anode inductances quite 
the same qualities that we want in 

are those of wide, shallow form, such 
as the Igranic or the Lissen in- 
ductances. When these are placed 
at right angles 4 in. apart, there 
appears to be practically no 
coupling at all between them on 
the short wavelengths. It will not 
as a rule be found desirable to use 
a double circuit tuner with a pair 
of tuned anodes. Complete selec- 
tivity can be obtained by means 
of the anode circuits, and the use 
of a secondary coil in the tuner 
greatly increases the tendency to 
oscillate. Nor will it be found 
possible in most cases to use re- 
action coupled to the A.T.I. If 
reaction is required it should be 
coupled to the second high fre- 
quency valve inductance. As a 

Fig. 3.-A set with multiple H.T. tappings. 

theA.T.I., the C.C.I. or the reaction 
coil. Part of the business of these 
last coils is to provide a strong 
coupling when it is needed. The 
tuned anode inductance, however, 
we require to behave in exactly the 
opposite way ; we want it to be a 
coil which will not cause interaction 
with others or be affected by them. 
The type of inductance which gives 
the strongest coupling is the pan- 
cake or flat basket design. If 
these are wound with heavy wire, 
and so made of large diameter, the 
distance at which interaction 
between two of them placed face to 
face can take place is really 
amazing. Some time ago I wound 
a pair with flex wire for broadcast 
reception, using them as primary 
and secondary of the tuner.. I work 
them as a rule from 5 in. to 8 in. 
apart, obtaining very strong signals. 
With coils of this kind cross coup- 
ling may occur at very much 
greater distances, even up to 
several feet. Nor can zero coupling 
be obtained by placing them at 
right angles to one another unless 
they are a long way apart. The 
most suitable coils for the purpose 

matter of fact, the signal strength 
with a pair of tuned anodes is so 
great that no direct reaction is 
usually required. 

Tuning. 
It might be thought that with 

two sharply tuned high frequency 
circuits searching would be rather 
a difficult business. As a matter 
of fact, it is not really, if the 
secondary circuit is eliminated, for 
then the only tuning controls are 
the three condensers, the A.T.C. 
and those of the anode circuits. 

if a 
the 
but 

These may be reduced to two 
double condenser such as 
Fallon " Duanode " is used, 
when this is done perfectly sharp 
tuning of both circuits is not ob- 
tainable unless the inductances 
have been very carefully matched. 
When, searching for transmissions 
it is only necessary to set the second 
tuned anode condenser approxi- 
mately and to work with the 
A.T.C. and the first. As soon as the 
sharpest tuning has been obtained 
with these two the second anode 
condenser may be finally adjusted. 
Alternatively, resistance capacity 
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coupling may be used for the 
second valve whilst searching is in 
progress. This can be done very 
simply by setting its condenser at 
zero, removing its inductance from 
its holder and replacing. it with a 
50,000 ohm non -inductive resist- 
ance provided with plug and sccket 
mounting. 

Plate and Filament Potentials. 
Perfect stability with two tuned 

anodes can be obtained only if the 
plate and filament potentials of the 
high -frequency valves are properly 
adjusted. It is a mistake, really, 
to attempt to use the same anode 
potential for all the valves of the 
set. It is very little more trouble 
to design the set in the way shown 
in Fig. 3, so that the potentials of 
high -frequency valves, rectifier and 
note -magnifiers may be adjusted 
independently. If the battery is 
equipped with sockets giving six 
volt steps, all that is necessary is to 
fit three high tension positive ter- 
minals to the set, marking them 
HF, R, and LF. Differently - 
coloured wander plugs should be 
used for each. The plugs may be 
marked very easily by making a 
hollow with a suitable drill at the 
top of each and filling with paint. 
The battery should be one with a 
maximum voltage of about 120. 
Eminently suitable for the purpose 
is the No. 924, made by 'Messrs. 
Siemens, which consists of very 
large cells and is capable of a big 
output without becoming noisy. 
A set made up on the lines shown 
in Fig. 3 will give very much better 
results than one in which a single 
high tension plus busbar is used, 
since all valves can be worked 
on the proper portion of their 
characteristic curves. The correct 
adjustment of filament and plate 
potentials for tuned anode valves is 
found in the following way: The 
filaments are set at about normal 
brightness and the anode potential 
is adjusted to the maker's figure. 
A strong signal is then tuned in as 
sharply as possible. The set will 
probably oscillate or even howl 
loudly. Use the potentiometer to 
check this to some extent, but do 
not introduce heavy damping by 
throwing a large positive potential 
on the grid of the first valve. Try 
the effect of varying the anode 
potential. It this does not stabilise 
the set, turn to the rheostats. Move 
them first in one direction and then 
in the other until the silent point is 
found. The valves will oscillate 
if they are receiving either too 
much or too little filament current. 
Once the correct setting for a given 
anode potential . has been found 
the set will as a rule become per- 
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fectly stable. Do these experi- 
ments, if possible, outside broad- 
casting hours, such as when the 
tation is testing. 

A Stabiliser. 
Should there still be signs of 

oscillation it is due to cross coupling 
either between the anode induct- 
ances themselves or between one 
of them and the A.T.I.-that is, 
supposing that care has been 
exercised to eliminate unwanted 
capacity. If the set cannot be 
tamed in any other way we must 
introduce a form of stabiliser 
which was referred to some months 
ago in MODERN WIRELESS. This 
consists simply of a 40o -ohm 
potentiometer wired as a rheostat 
which is placed between the anode 
inductances and the HT plus lead, 
as shown in Fig. 4. This method, 
which I have now had in use for 
more than a year, is extremely 
effective, but I cannot pretend to 
say definitely exactly how or why 
it works. Certainly, even if the 
full resistance were thrown into 
circuit, which is very seldom the 
case, its effect upon the anode 
voltage would be negligible. Prob- 
ably the potentiometer which is 
inductively wound acts as an 
adjustable radio frequency choke, 
and it may be that the extra 
resistance thrown into the circuit 
just suffices to prevent the valves 
from being tuned sharply enough to 
oscillate. I can, however, state 
emphatically that it is most effec- 
tive. I have used the stabiliser 
now in four different sets, so there 
can be no question of a freak result 
obtained, only in one special set of 
circumstances. In every case it 
acts equally well. The following 
experiment will give convincing 
proof of its powers of soothing even 
the wildest combination of tuned 
anodes. Place the slider of the 
potentiometer so that there is no 
resistance in the circuit, then tune 
the set sharply to a strong trans- 
mission and get it into violent 
oscillation. Now move the slider 
slowly so that the resistance is 
gradually added. Up to a point 
nothing will happen, then oscilla- 
tion will show signs of decreasing, 
and as the movement is continued it 
will disappear altogether. As more 
resistance is added after this point 
is reached the set begins to oscillate 
again and finally howls as badly as 
before. The adjustment of the 
resistance is not particularly 
critical, for once the silent point 
has been found the slider can be 
moved for some distance before 
oscillation begins again. When the 
resistance has been properly set it 
can be left alone for all wave- 

lengths for a wide band on either 
side of that upon which the original 
adjustment was made. Small 
movements may be necessary on 
wavelengths very much above or 
below it. 

Quiet, Efficient Working. 
I have at the present time two 

double tuned anode sets in use, one 
with a single stage of note magni- 
fication and the other with two 
stages. Both are as stable as sets 
fitted with aperiodic high fre- 
quency transf ormers. Neither of 
them can be made to oscillate upon 
broadcast wavelengths unless 
the rheostats, the high tension 
wander plugs, the grid potentio- 
meter or the stabilising resistance 
are interfered with. All of these 
may be described as permanent 
settings which do not require to be 
touched. Should either set 
show signs of oscillation it is 
a pretty certain indication that the 

Arrangement of Inductances. 
The arrangement of the coil - 

holders on these sets is the result 
of a considerable amount of ex- - 

perimenting with them in different 
positions. Fig. 5 shows how they 
are placed. It will be seen that 
all three are at right angles to one 
another. The A.T.I. is mounted 
upon the side of the cabinet in a 
horizontal position. The first 
tuned anode inductance stands 
upon the panel and is parallel with 
its short edge, whilst the second 
is parallel with its long edge. 
The distance separating each coil 
from its next door neighbour is 
4 in. With this arrangement 
no interaction of any kind seems 
to take place, and it is one that 
may be adopted by experimenters 
with every confidence for circuits 
of all kinds. 

Frame Aerial Efficiency. 
I have often wondered if any 

AT. 

L..T+ 

Iëg. 4.-The use of a potentiometer in series with the H.T. lead 
is novel and interesting. 

accumulator requires to visit the 
charging station. The selectivity 
obtainable is extraordinarily good. 
At twenty-five miles north-west of 
London either Cardiff or Man- 
chester can be tuned in without 
interference from 2I O. 5IT again 
can be separated from 6 BM, and 
every British, French and Belgian 
broadcasting station comes in at 
good loud -speaker strength, even on 
the smaller set. I have not so far 
tried either of these sets on the 
very short waves,because I have not 
had the time to make up a suitable 
'set of inductances. But I have 
very little doubt that they will do 
quite well, for both are perfectly 
stable on 30o metres, which is as 
low as I can tune them with the 
present set of coils. 

definite figure could be given for 
the efficiency of a frame aerial 
as compared with an outdoor one 
in the same locality, but it seems 
to be a very complicated question. 
In my own case the outdoor aerial 
is infinitely superior to any two - 
foot frame-in fact, with the 
latter a five -valve set is no more 
efficient than a crystal and note - 
magnifier on an outdoor aerial. 
This I imagine is due to some 
curious local condition, for quite a 
short indoor aerial consisting o a 
suspended wire gives very satis- 
factory results and is infinitely 
better than the frame. Mr. Harris 
puts the frame down at two high - 
frequency stages worse than the 
outdoor aerial, whilst another friend 
who uses both finds that there is 
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only one high -frequency- stage be- 
tween the two. There is little 
doubt that when it is used out of 
doors the frame works much better 
than it does within doors. If I 
take my frame down to the bottom 
of the garden, where it is away 
from all buildings, the results are 
quite passable. Another curious 
point is that the frame is in some 
cases strongly directional, whilst in 
others it is not so at all. At my 
station 2L0 comes in best when the 
frame is pointing about 15 to 20 
degrees off its true bearing. This 
must, I suppose, be due to the 
presence of gas or water pipes 
or some other metal objects in the 
walls. Those who rely upon their 
frame aerials for detection of 
howling fiends should be careful 
before making definite accusations, 
for bearings taken in this way 
are frequently most misleading. 
Not long ago two of us endeavoured 

Fig. 5.-Showing how the coils 
in the author's set are arranged. 

to locate a certain bad offender 
by taking cross bearings from our 
stations, which are a mile apart. 
Working very carefully each of us 
got a definite bearing, and these 
were plotted out upon a large 
scale map. You may imagine our 
surprise when we found that the 
point of intersection of the straight 
lines which we had drawn came 
in the middle of a ploughed field 
more than half a mile from any 
house and with no aerial at all 
anywhere in the neighbourhood. 
Thinking that we must have made 
a mistake we did all the work 
over again on another evening, 
taking even more trouble over it. 
The resúlts were exactly the same ! 

LAMBDA. 

A WARNING 

Do not search for stations by 
making your reaction coupling 
very tight and then swinging the 
condenser backwards and forwards 
in the hope of picking up a carrier 
wave. If you do this you will be 
an intolerable nuisance to your 
neighbours and will completely 
ruin their enjoyment of signals. 
if you must oscillate use as little 
reaction as possible and do not search 
near the wavelength of the station 
which is near to you. 

MODERN WIRELESS 

A Two -Valve Cabinet Receiver-(Conti nued from page 33). 

vÆ I N 

CAT= / 
00x0/rr 

Fig. 6.-The theoretical circuit. 

Should the set fail to show any 
tendency to oscillate, then the 
absence is indicative of the fact 
that the connections to the reaction 
coil should be reversed. 

For the reception of the B.B.C. 
stations working on wavelengths 
between 40o and 500 metres, the 
same operations should be gone 
through, bearing in mind the same 
precautionary remarks relative to 
oscillating, using in the aerial 
socket coil No. 75 and No. 75 or roo 
in the reaction coil socket. 

These operations are precisely 
the same using either one or two 
valves. 

Wavelengths other than B.B.C. 
Those readers whose ambition 

takes them beyond the B.B.C. 
wavelengths, should, in the case of 
shipping and wavelengths above, 
connect the aerial to the terminal 
A leaving the A terminal free and 
with the earth in its normal 
position, use a No. 5o or 75 in the 
aerial and a No. roo for reaction ; 

for aircraft telephony a No. 75 or 
roo coil in the aerial with a No. 15o 
or 200 for reaction ; for Radiola a 
No. 15o in the aerial and a No. 25o 
or 300 for reaction ; for the Eiffel 

. Tower a No. 250 in the aerial and 
a No. 400 or 500 for reaction, the 

i 
o 

operation of the receiver being the 
same for either one or two valves. 

Valves. 
It will be observed from the 

photographs that Myers' valves are 
used, though readers may, of course, 
use the ordinary four -pin valves 

Fig. 8. - Illustrating the H.T. 
connections. The positions of 
H.T. -1- 1 and H.T. + 2 should 
be found by experiment according 

to the valves in use. 

should their preference lie in that 
direction. 

Whilst testing the set after its 
completion one of the valves shown 
was dropped on a tiled hearth 
without ill effect. This method of 
treating valves is, however, not to 
be recommended. 

0s 
/..P , e 

t7..P is 

Fig. 7.-The circuit employed in the receiver. 

ex nez 
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Fig. 1. -The appearance of the completed receiver. 

MUCH attention has been 
focussed of late upon the 
problem of eliminating the 

high-tension battery, and several 
designs have been put forward 
with this aim in view. A measure 
of success has been achieved in 
some cases, but when one considers 
the question of working a loud- 
speaker without the use of an 
anode battery:the problem assumes 
greater proportions. 

By the use of valves of the four - 
electrode type, however, quite good 
loud -speaker signals are obtainable 
up to about 15 miles on two valves, 
the first acting as a rectifier, with 
reaction, and the second being a 
note magnifier. Apart from the 
valves, all the components used are 
of quite standard design, no special 
parts being required. The valves 
are obtainable from Messrs. Leslie 
Dixon, of 9, Colonial. Avenue, 
Minories, London, E. r, and, to 
ensure the correct type being 
obtained, reference may conveni- 
ently be made to this article. 

The appearance of the finished 
set is seen in the photograph, Fig. r. 
L 1 is the aerial coil, being that 
plugged into the lower socket of 
the two -coil holder. The upper 
socket is that holding the reaction 
coil L2, from which two rubber - 
covered flexible leads terminating 
in Clix plugs are led to two Clix 
sockets upon the panel. By this 

means the reaction coil may be 
easily reversed when required. C, 
is the aerial tuning condenser of 
o.000gµF. capacity. 

On the left of the set are seen 
four terminals, by means of which 
the three chief forms of aerial 
tuning, namely, constant aerial, 
series, or parallel tuning may be 
employed. On the right of the set 
are seen five terminals, which enable 
high-tension to be applied when 
desired. 

Circuit Diagram 
A circuit diagram is given in 

Fig. 2, aril it will be seen that two 
valves are employed, the first, V1, 

ÿ/f 
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o 0003rPx2 
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set has the additional advantage 
that it may also be used with 
ordinary valves and high-tension um 
battery. 
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By Herbert K. Simpson 
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acting as a rectifier, reaction being 
provided by means of the coil L, 
being coupled to the aerial coil L 
while the second valve, V is 
purely a note magnifier. A terminal 
T11, for grid bias, is provided in 
order that the experimenter may 
be sure that the valve, V.,, is acting 
properly as an amplifier. When 
no grid bias is used, this terminal 
must be shorted to the terminal 
Ts immediately above it. 

Constant Aerial Tuning 
The constant aerial tuning system 

may be applied to this receiver by 
joining the aerial lead to T,, leaving 
T, free, and connecting T, to T 

C4 
0 00zpF 

/Prllep 
4 

Fig. 2.-The arrangement of the circuit. 
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Fig. 3.-A view of the back of the panel, showing the lay-out of parts and wiring. 

Fig. 4.-A half-size diagram, showing the lay-out of parts on the panel. All the necessary 

dimensions for drilling the holes are given. 
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and to earth. Tuning is carried 
out on the variable condenser C2, 
which is in parallel with the coil L1. 
Parallel tuning, with no constant 
aerial tuning, may be used by 
joining the aerial lead to T2, leaving 
T1 free, and joining T3 to T4, and 
to earth: Tuning is carried out, as 
before, on C3. 

Series Tuning 
The aerial tuning condenser Cº 

may be placed in series with the 
aerial tuning coil by joining the 
aerial lead to T3, leaving T1 and 
T2 free, and the earth to T4. 

The inner grids of the valves, 
which are connected to a terminal 
on the cap of the valve, in the case 
of the valves mentioned, are joined 
to L.T. positive, by, means of 
flexible leads from the terminals 
mentioned to Clix plugs, which 
plug in to Clix sockets X3 and X4 
on the panel. The valves plug in 
to the usual four -pin socket. 

Components and Cost 
As has been mentioned, no 

specially made components, apart 
from the valves, are employed, and 
those used are easily obtainable. 
The constructor may use such parts 
as he may already possess, but it 
is always desirable to adhere as 
closely as possible to the specifica- 
tion given 

Fig. 5.-The lay-out of parts on the panel. Note the fine adjustment 
for the tuning condenser. 

lay-out of the parts on the panel is 
given in Fig. 4, and all the necessary 
dimensions for drilling the holes 
will be found thereon. The 
positions for the holes for fixing the 
transformers are not dimensioned, 
although the screw heads are 
visible on this diagram, as the 
distances between such holes are 

Components. 
Cabinet (Wright and Palmer, Type W.I) 
Panel, 12 in. by 8 in. by j: in. (Paragon Rubber Co.) .. 
2 -coil holder (Goswell Engineering Co., Type V) .. II Terminals, 4 B.A., at 2d. .. .. 
I o.0005µF. variable condenser (K. Raymond, new type, 

with dial) .. .. 
2 Lissenstat filament resistances (Lissen, Ltd.) 
r Lissen variable grid leak (Lissen, Ltd.) .. 
1 o.000rµF. fixed condenser (Lissen, Ltd.) 
I o.0003µF. fixed condenser (Lissen, Ltd.) 
2 o.002µF. fixed condensers (Lissen, Ltd.) 
r Fynetune Vernier Adjuster (Sparks Radio Supplies) 
2 H.T.C. valve holders, Type A (H.T.C. Electrical Co.) 
4 Clix, with insulator and locknut, at 4d. (Autoveyors) 
4 Clix, with locknut only, at 34d. (Autoveyors) .. 
I Powquip L.F. transformer (Power Equipment Co.) 
ro ft. tinned bus -bar wire (Sparks Radio Supplies) .. 
Screws, etc. .. .. .. .. 

Total 

The valve holders are of a good 
type, combining safety with low 
capacity; no metal parts are 
exposed, thus it is practically 
impossible to short the filament of 
the valve across the high-tension 
supply, when one is used. The 
metal parts are as far as possible 
apart, thus ensuring minimum 
capacity in the socket. 

The Panel 
A half-size drawing showing the 

s. d. 
16 o 
6 o 
7 6 
I IO 

5 7 
15 0 

2 6 
2 0 
2 0 
5 o 
2 6 
3 6 
I 4 
I 2 

14 6 
Io 
4 

£4 7 7 

not constant for any given make of 
transformer. The positions of all 
holes should be marked out with a 
sharp -pointed instrument, and all 
holes of one size drilled first. A 
template is supplied with each valve 
holder, ensuring correct drilling. A 
close-up photograph of the panel is 
seen in Fig. 5, which makes the 
layout quite clear. 

Mounting the Parts 
- All holes being drilled; the 
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smallest parts should be mounted 
up first, leaving such heavy parts 
as the variable condenser and 
transformer until the last. When 
all parts are mounted up, give an 
extra turn to all the nuts holding 
parts in position, to ensure that 
they are all tight. The fixed con- 
densers are not secured to the panel, 
being held in position by the wiring. 
The "Fynetune " vernier adjuster 
on the variable condenser should 
be laid on the panel and a hole 
drilled in such a position that the 
rubber ring bears fairly hard 
against the dial of the condenser. 

Wiring 
Wiring is carried out with square 

bus -bar wire, obtained from Sparks 
Radio Supplies, and presents a very 
neat and workmanlike appearance. 
It is also possible to space the 
wiring out to a better degree than 
is possible when using systoflex 
covered wire. All points, such as 
terminal shanks, to which a wire 
has to be joined, should be well 
tinned before wiring is commenced, 
as this makes the process much 
simpler. Bend the wire to the 
exact shape before commencing to 
solder, as the stiffness of the wire 
will make it difficult to bend with- 
out fracturing the joint once it is 
soldered to any point. A wiring 
diagram is seen in Fig. 7, and will 
make the wiring perfectly clear.. 
Figs. 3 and 6 are photographs of 
the back of the panel. 

The Cabinet 
The cabinet is of the sloping 

front type, and was obtained from 
(Continued on p. 43). 
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If you have not already tried 

MAROON 
AT 

iovaLVEs 
Visit the 
G.E.C. 

PAVILION 
British Empire 

Exhibition. 
(Palace of 

Engineering.) 

in your receiver, take the earliest opportunity of doing 
so, you will be both amazed and delighted with 
the results. 
For both sending and receiving MAI I 

S 

Aw) have 
achieved an enviable reputation for 

MAXIMUM RESULTS - RELIABILITY 
LONG LIFE AND ECONOMY. 

You cannot do better than follow the lead given 
by the largest wireless users to -day and specify 

MARCONInsºe VALVES 

Sold by all leading Wireless Dealers, Contractors, Stores, etc. 

BUY BRITISH GOODS ONLY. 

i r áf' u hr , M=. : 1 
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i by { l,. w' . ,i.t.. / ` 
Adze. of 711E GENERAL ELECTRIC CO., LTD., Magnet House, Kingsway, London, IF.0 

In replying to advertisers, use COUPON on last page 
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Brandes 
7 -he Waive to ¡(no in Rcc/io 

PRICE 
25/ - 

British manufacture 
(B.B.C. Stamped) and 
conform to all new 
licensing regulations. 

Telephone 1- Mayfair 
4208 4209 
Trade Inquiries Invited 

Result of 
15 years' 
experience 

Grandpa a defaulter. 
A running fire of comment on Grandpa's continued absence from the Club. 
Truth to tell, he is finding that a v<+riation of his habitual custom provides 
a welcome diversion --he is finding that there are other things besides being 
lost in a fierce argument. Brandes are convincing him that his appreciat on 
of good music has not deteriorated and that the " Matched Tone" brings 
perfect reproduction of the broadcast programme. His smoke -room friends 
deplore this backsliding, but Grandpa knows he's "on" a good thing. Try 
Brandes-your Dealer has them. 

Manufactured at Slough, Bucks, by 
Brande; Limited, Walmar House, 296, Regent St., London, W.I. 
Glasgow -47, Waterloo Street. Newcastle -5/6, Post Office Chambers. 

cMatched T ne 
TRADE MARK 

Radio Headphones 

4 - In replying to advertisers, `use COUPON on last pigs 
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Fig. 6.-A view of the underside of the panel, showing the filament resistances, 

4 Cs o 
o 002 /i F 

Fig. 7.-The wiring of the receiver. The lettering conforms with that of Fig. 2. 
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Messrs. Wright and Palmer, of 
Forest Gate. It is known as the 
type Wr cabinet, and may be 
obtained, at short notice, from this 
firm. For those who propose to 
make their own cabinet, a dimen- 
sioned drawing is given in Fig. 8, 
and no difficulty should be experi- 
enced in the construction. The panel 
is secured to the cabinet by means 
of two wood screws, one in the 
middle of each of the shorter sides. 

Coils to Use 
Using the constant aerial tuning 

system, the coil L1 should be a 
number 5o for broadcast wave- 
lengths up to 42o metres, above 
which a 75 may he used. The re- 
action coil L2, the movable one in 
the two -coil holder, should be a 
No. 75. 

A 6 -volt accumulator should be 
rsvd, and is joined to the terminals 
T, and T8, in the order positive - 
negative respectively. 

Testing the Set 
Commence testing by using con- 

stant aerial tuning, as by this 

TOP 4'/2 X /L/e " 

Fig. 8.-A dimensioned view of 
the cabinet. 

means the local station will be 
easily picked up. Connect the 
aerial to T1, earth to T4, and join 
T, to T4 by means of a piece of 
wire. Join T5, T. and T, together, 
and also join T8 to T11, thus using 
no extra grid bias. 

Insert a 5o coil in the lower 
socket of the coil holder, and a 
75 coil in the upper, provided that 
the wave -length of the station 
to he received is under 42o metres. 
If the wave -length is over 42o 
metres, the aerial coil L1 may be 
a 75, and the reaction a Ice. 
Insert the valves and join the 
fourth electrodes to the Clix sockets 
upon the panel behind each valve - 
holder. 

Connect the telephones to the 
terminals marked in Fig. r, and 
turn on the filaments of the valves, 
keeping the moving coil L2 well 
away from the fixed coil L1. Tune 
on the condenser C2, and when the 

local station is heard, bring L2 
closer to L re -tuning on C2. 
This should result in an increase 
of signal strength, and if this is 
not the case, the leads from the 
reaction coil L2 to the Clix sockets 
X1 and X2 should be reversed. 

Test Report 
This set was tested out on a 

standard aerial at io miles from 
2L0, and results were quite 
pleasing. A loud -speaker was 
worked at medium strength-quite 
satisfactory for many people, but 
results did not equal those obtain- 
able when ordinary valves and 
a high-tension battery were em- 
ployed. The alternative arrange- 
ments which may be tried on the 
set enable comparisons to be 
made.-J. S. -T. 

BLUE PRINTS.' 

For the convenience of readers, 
full size Blue Prints have been 
prepared, and may be obtained 
from Radio Press, Ltd., price 
1/6 each, post free. 

No. 47A.Front of panel 
(Fig. 4). 

No. 47B. Back of panel 
(Fig. 7). 

"A Simple . 
Reflex Set " } 

To Me Editor of MODERN WIRELESS 
SIR,-I feel I must write and 

thank you for giving the details 
of Simple Reflex Circuit in 
January MODERN WIRELESS. I 
built up the set last Saturday 
and have since got the following 
results (all telephony) with two 
pairs of 'phones : Saturday night, 
Birmingham too loud for phones ; 

Sunday morning, amateurs as far 
away as Banbury and also 2 HS. 
After Birmingham had closed down, 
I got Aberdeen (over 40o miles),' 
Bournemouth, London and another 
station, but did not wait for his call 
sign. Then to my surprise a 
Continental station quite readable, 
but as I did not understand the 
language I could not say if it was 
Brussels or P and T, Paris. Last 
night I found, to my surprise, I 
could get Bournemouth, London 
or Cardiff whilst Birmingham was 
carrying on as usual, although I 
am only three miles distant. 

I am, etc., 
F. J. NooN. 

Birmingham. 
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A New Idea for the 
e Constructor . 

"T The next best thing to h a'ing 
the set in front of you 

. .:..: :..:. e e:..:. .>.: .: .ó.. é: ....a 

RADIO PRESS are about to 
publish No. r of a new 
series of constructor's 

guides which should prove of 
immense help to the experimenter 
who likes to get a very clear idea 
of his proposed set before he starts 
work. 

" Radio Press Panel Card No. 
r consists of an envelope con- 
taining a flat cardboard model of 
the panel itself, printed on one side 
with a photograph of the top of the 
panel, and upon the other with a 
drawing of the wiring. Accom- 
panying the card is a sheet of 
instructions and a full size drilling 
diagram of the panel. The Panel 
Card will sell at Is., and the date 
of publication is announced else- 
where. 

.: New Radio Press r Envelopes 

AS announced in detail in the 
advertisement pages of this 
issue, two additions are 

about to be made to the series of 
Radio Press Envelopes. These two 
sets will be of great interest to the 
constructor, representing as they 
do the product of two designers 
working upon widely divergent 
lines. Envelope No. 3 concerns 
a three -valve set which has been 
christened the " Simplicity " re- 
ceiver, which was designed on the 
assumption that the average user 
will obtain actually better results 
with a very simple set than with 
one of more elaborate design and 
difficult operation, while Envelope 
No. 4 gives instructions for making 
a " de Luxe " model of the well- 
known " All -Concert " three -valve 
receiver, with totally enclosed 
valves, switching devices, square - 
law condensers, and other re- 
finements. 

The author of Envelope No. 3 
is G. P. Kendall, B.Sc., Staff 
Editor, MODERN WIRELESS, and 
No. 4 is the work of Percy W. 
HARRIS, Assistant Editor, MODERN 
WIRELESS. The price of each is 
2S. 6d., post free 2S. gd., and the 
date of publication is given in the 
detailed announcements. 

www.americanradiohistory.com



June, 1924 MODERN WIRELESS 

A GOOD INDUCTANCE 

what it means to your receiver. 

OU may have noticed how a small fragment of cork floating on water is sensitive to every movement of y the surface. A large piece of cork would not be so sensitive. This is due, among other things, 

to the phenomenon of inertia, which is common to all physical bodies. 

Inertia and friction losses, for instance, which, in a physical body, make that body more or less difficult to move, 

can be likened to losses in coils which uselessly absorb the vital energy which ought to be fully transferred and 

applied. 

LISSENAGON coils are to other coils what a fine mirror spot -light galvanometer, for instance, is to a linesman's - 

galvanometer. Both are galvanometers, both are the same in so far as they are used to detect electrical currents, 

but the former will detect currents in circuits where no deflection of the needle at all could be obtained with the 

linesman's instrument. 

Users of coils should submit them to the test of distant telephony. LISSENAGON coils are splendidly responsive to 

faint signals in the same way as the fine mirror galvanometer is to minute electrical currents. 

The analogy between LISSENAGON coils and the mirror galvanometer can be strikingly proved by alternatively 

plugging in LISSENAGON coils on distant signals and then plugging in other coils. Distant stations -that will 

be distinct on LISSENAGON coils often cannot be heard at all as soon as the other coils have been substituted. 

In the design and making of LISSENAGON coils provision has been made for the fact that low wavelength coils 

have to deal with enormously higher frequencies than high wavelength coils. Each LISSENAGON coil has 

been designed to be strongly resonant to a certain pre -determined band of frequencies. The appropriate 

LISSENAGON coil for a given wavelength is more resonant to the frequency corresponding to that wavelength 

than any other make of coil, and will also more effectively bar out all frequencies except that to which it is definitely 

tuned-in other words, LISSENAGON coils are highly selective, and the circuits in which they are used can be 

mach more sharply tuned than the same circuits when 
other coils are used. This gives LISSENAGON coils an 
immense advantage on distant telephony. LISSENAGON 
coils are interchangeable with any other coils. 

LISSENAGON COILS TUNE SO SHARPLY & STRONGLY 
BECAUSE THEY TUNE WITHOUT ENERGY LOSS. 

HOLD A LISSENAGON COIL UP TO THE LIGHT. 

WHY USE MIXED PARTS? There is a LISSEN part 
for every vital place of your receiver. We guarantee every 
LISSEN part to satisfy you perfectly-we EXPECT TO 
HEAR FROM YOU IF YOU ARE NOT SATISFIED. 

If you use mixed parts your finished instrument will never 
give you the same results as a receiver BUILT WITH ALL 
LISSEN PARTS. 

L188ENAGON TUNING CHART. Note the Intermediate Coils, 30, 40 and 60. 

TABLE 1. 
Wavelength range when used as 
Primary Coils with Standard P.M.G. 
Aerial and .001 tuft]. condenser in 

parallel. 

TABLE 2. 
Wavelength range when used as 
Secondary Coils with .001 mtd. 

condenser in parallel. 

No. of coil Minimum 
Wavelength 

Maximum 
Wavelength 

Minimum 
Wavelength 

Maximum 
Wavelength 

PRICE 

25 
30 
33 
40 
50 
60 
75 
TOO 
150 
200 
250 
300 

585 
236 
285 
360 
480 
600 
600 
82e 
963 

2,885 
2,300 
2,500 

350 
440 
530 
675 
850 
950 

2,300 
1,700 
2,300 

3,200 
3,800 
4,60o 

100 
130 
160 
200 
250 
296 
360 

500 
700 
925 

1,100 
2,400 

2 
426 
490 
636 
800 
800 

1,100 

1,550 
2,150 

3,000 
3,600 
4,300 

/10 
/10 
4 10 
4/10 
ss) 
6/4 
5/4 
6/9 
7/7 
8/3 
8/9 
9/2 

A good deal of useful information is given in the Text Book of LISSEN PARTS. 
Post free, 8d. Free to the Trade. 

" LISSEN L I M I T E I) , 20-24, Woodger Road, Goldhawk Road, Shepherd's Bush. 

LONDON, W.12. 
Telephones : Hammersmith 3380, 3381, 3382 & 1072. 
Telegrams (I"land) : ' Lissenium, Shepherds, London," 

(Foreign): Lissenium, London." BUILD -WITH LISSEN MASTER PARTS. 

In replying to advertisers, use COUPON on last page 45 
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Funnelling the Stem 
The second stage consists of " reamering out " the 
glass stem to give the required funnel shape-a 
process necessitating extreme care to ensure exact 
registration with the bulb. By means of an 
ingenious arrangement of burners, the glass, 
rotated on a disc, is subjected to gradually intensified 
heat and when the required temperature is reached, 
the actual " funnelling " is performed by hand. In 
this process the high degree of skill attained, 
combined with adequate supervision, serves to 
maintain the essentially exacting standard of 
" Ediswan " reliability. 

PRICES. 
"R" - - 12/6 
" A.R." - 12/6 
"A.R.D.E." 21/ - 

Dull Emitter. 
"A.R.06." 30/. 
Latest Dull Emitter. 
Current consumption 
at 2'5 volts, '06 of an 
ampere. 
.Vcte the safety caP (Prov- 
Pat.) which is now fitted 
to all Ediswan Valves. 
The filament pins are 
shorter in length than the 
plate and grid 
pins, thus avoid- 
ing any chance of 
making surface 
contacts with the 
wrong sockets. 

46 

Have you had your FREE copy of illustrated 
Booklet, " The Thermionic Valve?" If not, 
send a postcard to -day. 

Also Manufacturers of the " T000ee - 

" Televox " Loud Speaker, Headphones, 
Batteries, etc. Write to -day for leaflets. 

Your Dealer holds stocks to supply 
you. If not, write us direct, 
giving his name and 
address. 

June, 1924 

No s of a series dealing with 
Ediswan Valve manufacture. 

THE EDISON SWAN 
ELECTRIC CO., LTD., 

Contractors to H.M. Admiralty, 
War Office, Royal Air Force. 

123/5, Queen Victoria Street, E.C.4 
and 71, Victoria Street, S.W.1. 
Branches in all Principal Towns. 
Works : Ponders End, Middlesex. 

Buy British Goods Only. 
In replying to advertisers, use COUPON on last page 
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MODERN WIRELESS 

The Cowper High -Tensionless Circuit 

b 
A Remarkable New Receiver for any Valve 

MR. A. D. COWPER, whose 
remarkable work .in evolving 
new circuits is a feature in 

both Wireless Weekly and MODERN 

WIRELESS, has now produced a most 
interesting form of single -valve 
circuit which will operate without 
any separate high-tension battery 
and has the particular advantage of 
being usable with any types of 
bright or dull emitter. For example, 
it has been used quite successfully 
with the .o6 ampere type of dull 
emitter, the sole battery supply for 
the whole set being a 41 volts flash 
lamp battery. 

The new Cowper circuit, which 
was first described in Wireless, Weekly 
for May, 28th, has aroused so much 
interest that we are reproducing it 
below. The following technic it 
particulars will enable those of our 
readers who . so desire to build up 
the set in practical form. 

Constant aerial tuning is used in 

50 
09 
75 

this set and is necessary in order to 
obtain oscillation when required. 
A oo0I mfd. fixed condenser of 
good make should be used here, and 
for tuning a No. go or 75 coil 
shunted by a suitable variable con- 
denser of, say, .0033 or .0005 mfd. 
A grid condenser of .0003 ,tLF is used 
without a gridleak, connection being 
made to the grid as shown. The 
plate circuit is taken from the plate 
of the valve to a reaction coil (a 
No. 75, Ioo or Igo will do here), 
through the telephones, the primary 
of a good intervalve transformer to 
the positive end of the filament 
battery. The secondary of this 
transformer is connected at one end 
to the slider of a standard potentio- 
meter, the other end being con- 
nected to .a radio -frequency choke 
coil (a 250 plug-in coil suits here) 
and thence to the grid. 

The operation of the set is quite 
simple. Tuning is carried out in 

750A /00 

N° 
250 

\QQQQQQQQ/S 

/..P02UV 'OP 

the ordinary way, and the reaction 
coil is brought up against the aerial 
tuning coil until the maximum 
amplitude is obtained. It will be 
found that at one position of the 
potentiometer the set will give a 
violent audio -frequency howl, and 
by bringing the slider of the potentio- 
meter towards the other end the 
howl will be lessened until a point 
is reached where it ceases. This is 
the best point of adjustment. 
Actually, the circuit operates in a 
peculiar manner, and audio -frequency 
reaction, controlled by the potentio- 
meter, is used. 

Full practical details of how to 
build a receiver on these lines will 
be given by Mr. Percy W. Harris 
in the issue for Wireless Weekly 
dated June 4th. Readers should 
place their orders in advance. On 
this date a special series of articles 
on the whole question of high - 
tensionless receivers will begin. 

C-7» 0007/.F 

Í1i1 6. 

The new Cowper circuit. 
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Fig. 1.-Many original ideas are incorporated in Mis instrument. 

ANY users of crystal re- 
ceivers, who dwell in regions 
near the coast, are troubled 

with interference from ships, and 
often spark signals from land 
stations ; in most cases it is found 
impossible to tune out these signals 
with the tuning arrangements pro- 
vided in the receiver. Some form 
of coupled circuit is essential in 
these cases, and possibly the simplest 
is that in which the aerial coil 
consists of a few turns of wire wound 
immediately on top of the tuning 
coil, the aerial coil itself being 
untuned. A set on these lines 
was described by Mr. Percy W. 
Harris in Wireless Weekly for 
September 19, 1923. The present 
set follows the same general form, 
but provision is made whereby 
the crystal detector and telephones 
may be tapped across a part of the 
closed circuit inductance, thereby 
reducing the damping in that 
circuit and so increasing its selec- 
tivity. There is the additional 
advantage of the coupling arrange- 
ment that the receiver may be used 
on any aerial without affecting the 
tuning of the closed circuit. Great 
selectivity is obtained by this 
coupling, but a greater effect is 
obtained by tapping the crystal 
across only a part of the coil, 
thereby allowing the closed circuit 
to oscillate more freely, owing to th 
reduced damping. Apart from 
selectivity, the circuit design is a 
highly efficient one from the point 
of view of signal strength. 

The " aperiodic " method of 
aerial coupling has been incor- 
porated in the present set, and 

June, 192 t 

.. . . . . .. . . ... t. <: . .................... ;. . 
:. e 
:o 
e ., : :. 

A Crystal 
Receiver 

With Special 
Coupling. 

Special " Modern 
Wireless" Design 

In this set special arrangements are 
made for giring high selectivity. 
The instrument may also be. used 

as a separate tuner. 

.1NN N 1 MN f 

this, together with the tapped 
detector and the use of thick 

- (No. 18) wire, accounts for the good 
results obtainable. A photograph 
of the finished set will be seen in 
Fig. r, and the terminals on the 
right of the receiver are those 
to which the aerial and earth 
connections are made, the former 
to T1 and the latter to T2. 

The telephone receivers are con- 
nected to terminals T, and T3, 
while the crystal detector and 
telephones may be tapped across 
part of the coil by joining the 
terminal T. to one of the other 
three terminals T3, T4 or T5 by 
means of the link, which latter is a 
piece of square -section wire bent 
so as to have two arms, one 41 in. 
long and the other r in. long, at 
right angles to each other. At the 
end of the shorter arm a hook is 
formed to enable the link to be 
easily and quickly secured to the 
two terminals required to be joined. 

T/ 

1/ 
/0 TURNS 
NP/6..SW0 

DCC. 

..310/A 

T2 

73 

Circuit Diagram. 
The circuit arrangement of the 

receiver is shown in Fig. 2. T, is 
the aerial terminal, the earth lead 
being joined to T2. L5 is the main 
inductance, and consists of 8o 
turns of No. 18 s.w.g. double 
cotton -covered wire, wound on a 
cardboard tube 3 in. in diameter, 
6j` in. long, tapped at the 26th, 
52nd and 8oth turns. The aerial 
coil, Li, consists of is turns of the 
same size wire, wound on top of the 
first coil,- between the 52nd and 
8oth tappings. In this diagram 
a wandering lead is shown with an 
arrow -head pointing to terminal 
T2. This represents the external 
link previously mentioned, by means 
of which T. is joined to One of the 
three terminals T3, T4, T5. The 
closed circuit inductance L2 is 
tuned by the variable condenser 
C1, which has a maximum capacity 
of 0.0003 µF, this condenser being 
permanently connected across the 

Fig. 2.-The circuit arrangement. 

4s 
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U L N K 
(Prou. Pat. No. 5002 ß23) 

THE D.C. HOME BATTERY CHARGER 

Charges Accumulators at Home 
Free of all Cost ! 

N 

If you have a Direct Current 
lighting or power circuit of 
any voltage, the ULINKIN is 
all you need to charge your 
own accumulators at home. 
The ULINKLI is easily and 
simlty fixed, -'ithin a few 
minutes; to your existing 

- circuit, a..d is then ready for 
immediate use at all times. 
To charge, you simply connect 
the accumulator to the two 
terminals on the ULINKIN 
and switch on. Theo, when- 
ever }ou are using ele'tricity 
for lighting or heating pur- 
poses in any part cf your 
house, the t. LIN KIN charges 
your accumulators without 
consuming any extra current, 
and therefore free of all cost. 
AUTOMATIC IN ACTION. 
NO LAMPS - NO NOISE. 

Requires no attention and cannot go wrong. 
Price 2 0 Carriage 

Free 
Complete sit simple instructions for fixing. 

Cut out your present cost and inconvenience by installing a ULINKIN To -day. 

Illustrated Pamphlet and full particulars post free on request. 

Sole Distributing Agents: Trade Enquiries Invited. 

The GRAN-GOLDMAN SERVICE, 
(Dept. M9), 71, Fleet Street, London, E.C.4. 

INDUCTANCE COILS 

THE MOST EFFICIENT COILS 
THAT HAVE EVER 
BEEN PRODUCED 
Give sharpest tuning and 
maximum signal strength 
by reason of their 
revolutionary design. 
They are a network of interwoven 
squares suspended on an ebonite 
former; the windings are so sepa- 
rated by air passages that self - 
capacity is practically nil. Their 
H.F. resistance is the lowest yet 
obtained. A wid-r range of 
tion is afforded owing to the special 
mounting of the coil plug. 

The ' Diamond Sunflower" Coils are made in all 
sizes from 20 upwards. Coil against coil "Diamond 
Sunflower" give the best results. You have only 
to try them once, then you will use them always. 
Crystal users are especially recommended the "Diamond 
Sunflower"coil for receiving Ilse neo' long mare London Station 
If your dealer is out of stock send direct. Table of approxi- 
mate wavelengths and full list of prices may be had from 

DIAMOND WIRELESS LTD., 
184a, OXFORD STREET, LONDON, W.1 

Near Oxford Circus. 'Phone : Museum x380 

No. 
20 .. 4/6 
30 .. 4/9 
50 .. 5/0 
70 .. 5/3 
90 .. 56 

110 .. 5, 9 
etc. 

Standard 
Plugs to fit 
all sizes, 

1/- eech. 

111th Stevlinq 
Jh'zodioii " 

Long Range Two -Valve Receiver 

Best for Long Distance Results 

This Sterling two -valve set has achieved some wonderful 
long-distance results under favourable conditions and is 

consistently perfect in performance for all ordinary reception. 
There is the "Sterling" touch in its workmanship and 
finish. It is an instrument the experimenter will approve of - compact, efficient and moderately priced. 

The " Anodion " is adaptable for reception on all wave - lengths 
up to 3,000 metres. As supplied it is fitted for British broadcast 

reception only. The Set as shown, in highly - 
finished half - hinged walnut case, with 
sloping panel. B.B.C. Tariff, extra i5/- net. 

Valves, batteries, head telephones, coils and additional reaction units supplied 

at extra cost, full particulars of which may be obtained by writing for 

STERLING PUBLICATION M.W. 364B. 

Obtain from your dealer ! 

Advt. of STERLING TELEPHONE & ELECTRIC Co. Ltd. 
210-212,Tottenham Court Rd.,Lordon,W.1 Works: Dagenham,Essez. 

£9:9:0 

i1 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIU111111111111111111U1111111p1-91111i11111111111111111111UI11111111IQJJ 

In replying to advertisers, use COUPON on last Page 49 
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The 
XI 

ong life battery, 
The superiority of EXIDE Batteries for every class 

of Radio work is unchallenged. 

Battery buyers may need some guidance as to 
the best type of battery for a particular purpose. 

We therefore publish the following 
('ut ads out for refereaee, 

TABLE OF RECOMMENDATIONS 
AND BURNING HOURS BETWEEN CHARGES. 

Type of Valve. i Valve 
3 CZ 2-1 

Ordinary Bright Emitter .. 28 
33/6 

. HZ 2 
Type "R" Dull Emitter .. 100 

17/6 

i DTG 
Pea -nut Dull Emitter 36 

5/- 

2 DTG 
'08 Amp. Dull Emitter 290 

10/- 

2 Valves 
3 CZ 4-1 

28 

3 Valves 
3 CZ 6-1 

28 

4 Valves 
3 CX 5-1 

26 

5 Valves 
3 CX 6-1 

25 
Battery Type. 
Burning Hours. 48/- 63/- 78/6 89/- Price. 

r HZ 2 i HZ 3 r HZ 4 i HZ 4 Battery Type. 40 40 40 30 Burning Hours. 
17/6 21/- 24/6 24/6 Price. 

i HZ 2 r HZ 2 r HZ 3 r HZ 3 Battery Type. 
75 43 50 37 Burning Hours. 17/6 17/6 21/- 21/- Price. 

2 DTG 2 DTG 2 DTG 2 DTG Battery Type. 106 6o 38 27 Burning Hours. 10/- 101- 10/- 101- Price. 

note 
. Ó - 

4.1ltiori f atftriés- 

111OUSE-1.IGfITING' 

Prices are uncharged, without acid, except the DTG 
type, which is supplied fully charged and needs 

only acid adding to be ready for service. 

High Tension Batteries and other types of LT Batteries are 
listed in Catalogue W.M. ASK FOR COPY. 

Order now from Dealers or Exide Service Agents. 

fib e ELECTRICAL STORAGE 

COMPANY LIMITED_ 

CLIFTON JUNCTION, 
Nr. Manchester. 

Exíbe,.. 
BATTERIES 

SERVICE STATION 

LONDON: 
219/229, Shaftesbury 

Avenue, W.C.2. 

BIRMINGHAM : 57/58, Dale End. MANCHESTER : r, Bridge Street. 

In replying to advertisers, use COUPON on last page 

we ARE E uaintio 
AT THE 

- BRITISH EMPIRE 
' EXHIBITION 

AVENUE 13. BAY 7-8 
PALACE ORENG1141ERBIG 

STAND N°111, 
SPOMT SECTION 
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Fig. 3.-The top of the panel, with all dimensions for drilling. 

whole of the coil L2. D is the 
crystal detector, and the telephones 
are jóined to T, and Ts. If more 
than one pair of telephones are 
used, the receivers may be connected 
in series by joining one tag of the 
first pair of telephones to T,, the 
other tag to one of the second pair, 
and the remaining free tag to Ts ; 

to join the 'phones in parallel, one 
tag of each pair is joined to T7, the 
other of each pair being joined 
to T8. 

As a Separate Tuner. 
The receiver may be used, with- 

out alteration, as a selective tuner, 
for a valve, by joining Te and T, 
to the grid and filament respectively 
of the valve, when the latter is 
functioning as a high -frequency 
amplifier. If the valve is acting 
as a detector, the terminal Ts of 
the tuner is joined to one side of 
the usual grid condenser and leak, 
the other side of the condenser 
and leak being connected to the 
grid of the valve. T7 is, in this 
case, connected to the filament 
positive. The telephones are not 
joined to T, and T8 when the set 
is used in th`s manner, but are 
normally connected in the anode 
circuit of the last valve, if more 
than one valve is used. The crystal 
detector D in this case is not 
included in the circuit. 

Components and Cost. 
Very few parts are required for 

constructing this set, and a list 
will be found below. The con- 
structor may already possess such 
component parts as crystal detector, 
cardboard tube, and so on, and 
these may be used, and will no 
doubt be found satisfactory. 

The Tuning Coil. 
The coils are wound upon a card- 

board tube 3 in. in diameter, and 
64 in. long The coil Lz is wound 

first i8 s.w.g. double - 
cotton -covered wire ; 8o turns are 
put on, and the ends are secured 
by passing through holes in the 

with No. 

make the tappings until that stage 
is reached. The coil is mounted 
upon the panel by means of two 
pieces of wood, 2i in. long, k in. 
thick and - in. high, cut out so 
that the cardboard tube fits in, 
the latter being fixed to the wood 
by small screws. 

The Panel. 
The panel, which is of ebonite, 

measures 12 in. long by 6 in. 
wide by } in. thick, and needs very 
few holes to be drilled in it, the 
positions of those necessary being 
found in Fig. 3. Having located 
all the holes, make a mark at the 
centre of the place where a hole 
is to be made, and make a small 
indentation with a hammer and 
a nail. A woodworker's counter- 
sinking tool may be used, if at 
hand. The drill point is thus 
prevented from " wandering," and 
it is ensured that the hole will be 
drilled in the correct place. 

COMPONENTS. 

Cabinet, 12 in. by 6 in. by 4 in. deep (Wright & Palmer) 
Panel, 12 in. by 6 in. by 1 in. (Paragon Rubber Co.) .. 
0.0003 Variable condenser (K. Raymond, New Type) 
Burndept Crystal Detector 
8 4 B.A. W.O. Type Terminals .. 
Cardboard Tube, 3 in. diameter, 61 in. long .. 

lb. r8 s.w.g. D.C.C. Wire .. . . 

4 ft. Square Bus -Bar \Vire (Sparks Radio Supplies) 

Total 

T6(!7 

«o_ 

..J 

f11. 

TELEPHONES L ; 

s. d. 

o io o 

o 5 o 
o 5 3 
o 5 o 
o r 4 
o o 6 
o 2 
o o 4 

£I 9 5 

pT 
*,R/AL 

'»-) rz 
fAN7iL 

Fig. 4.-The wiring of the set. 

cardboard tube. At about ten 
turns from one end, ten turns' are 
wound on over the first layer, 
to form the aerial coil. The ends 
of this coil may be secured by 
means of string, looped round the 
wire, passed round the tube, and 
tied tightly. Tappings to the coil 
L. are made by scraping the 
insulation off the wire at the point 
where the tapping is to be taken, 
and soldering a wire on here. 
Further particulars as to tappings 
will be discussed later, when wiring 
up the set, as it is not necessary to 

Mounting the Parts. 
When all the holes have been 

drilled, the terminals and clips for 
the crystal detector should be 
mounted up, one of the latter 
being then connected to T. and the 
other to T 8. These wires must be 
put on before the coil is mounted, 
as otherwise the latter would render 
it impossible to solder the wires 
to the detector clips. 

The coil is then mounted up, so 
that the end upon which the ten - 
turn coil is wound is in the middle 
of the panel, toward the variable 
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C 0-0003 fi F 

Fig. 5.-A photograph 

condenser, which latter should 
be secured in position. 

Wiring. 
Wiring is carried out with square - 

section " bus -bar " wire, obtainable 
from Sparks Radio Supplies, and 
gives a very neat and workmanlike 
appearance to the set. The ends 
of the ten -turn coil are connected 
to aerial and earth respectively, 
and the end of the larger coil 
nearest this coil is joined to the 
moving plates of the condenser and 
to T7. Turn now to the end of the 
large coil remote from the smaller 
one, and count 26 turns from this 
end. Scrape the insulation off here, 
and join this point to terminal T4. 
Count another 26 turns along, 
in a direction toward the variable 
condenser, and, having scraped 
the wire clear, solder a wire on to 
this point, carrying the wire on 
to T5. The end of the large coil 
from which the turns were counted, 
as above, is now joined to T3 and 
to the fixed plates of the variable 
condenser, thus completing the 
wiring of the receiver. No difficulty 
should be experienced in this 
operation, if the wiring diagram, 
Fig. 4, is carefully studied, while 
a glance at the photograph of the 
back of the panel, Fig. 5, will clear 
up the whole question. 

Testing the Set. 
When complete, the set may be 

connected up to an aerial and 
tested. Connect the aerial to T 
earth to T2, and telephones to T, 
and T3. By means of the link 
already described connect T4 to 
T3r and adjust the condenser, 
with the cat -whisker touching the 
crystal, until signals from the 
local station are heard. The crystal 
may, then be adjusted to its most 
sensitive point, readjusting the 
condenser C, for the loudest signals. 

AERIAL COIL /0 TURNS 

showing how the tappings are made. 

then The link between Ts and T3 may 
be taken out, and instead, Te may 
be joined to T4 or T5, whichever 
gives the best results with least 
interference. At each alteration 
the condenser should be readjusted 
to the best point. 

When the set is used as a tuner 
for a valve, Te is connected to the 
grid (or grid condenser if the valve 
is working as a detector), and T, to 
the filament. Tuning is carried 
out on the variable condenser Ct, 
which must be adjusted after each 

Fig. 6.- The containing box. 

alteration of the connection from 
Te to T3, T4 or T5. 

Results Obtainable, 
The set will easily cover the band 

of wavelengths used by the British 
broadcasting stations, with the 
coil provided, and good signals 
should be obtained, on a reasonably 
efficient aerial up to 15-20 miles 
from a station. On a 90 ft. aerial 
some 12 miles from 2LO, very good 
signals were received, and, owing 
to sharpness of tuning, the receiver 
was found to be very selective. 

TEST REPORT 
This receiver is remarkably efficient and has been tried on various sizes of aerials, the tuning remaining substantially constant for all aerials. The efficiency is high and the selectivity is re- markable, the best results being obtained when the crystal detector is connected across the smallest 

portion of the inductance. For a one control set it should prove ideal for general use, and par- ticularly for those troubled by interference. The 
set covered the whole broadcast waveband on any aerial_ r c rr 

j1;91e, I92 

+++++++++++++++++ 
+ Good Things You + 

+ May Have Missed. 
+ +++++++++++++++++ 

APERUSAL of the recent 
issues of Wireless Weekly 
will show to those readers 

of MODERN WIRELESS who do not 
read the sister journal, that it is 
possible to miss a number of good 
things appearing exclusively in 
Wireless Weekly. 

There have been, for instance, 
during the last month a brilliant 
Series of articles by Professor 
J. H. Morecroft, dealing with the 

Wireless Valve and How It 
Works." Again there has appeared 
a series of simple back of panel wir- 
ing diagrams whereby the veriest 
amateur may construct his own 
crystal or valve receiver. This 
feature is continued week by week. 

With so much interest being 
shown in circuits designed for use 
without H.T., Wireless Weekly 
again leads the way in that no less 
than a dozen circuits have been 
published, including full theoretical 
and practical details of the new 
three -electrode valve high -tension- 
less circuit discovered by Mr. A. D. 
Cowper, M.Sc. 

Some two months ago readers of 
MODERN WIRELESS were made 
acquainted with the merits of- the 
Reinartz circuit. In Wireless 
Weekly recently, Mr. John L. 
Reinartz, the inventor, contributed 
a most instructive article, des- 
cribing a new design of All -Wave 
Tuner, with many novel points. 

Aperiodic Aerial Coils is another 
interesting topic recently dealt 
with in Wireless Weekly, results 
of actual tests upon given coils 
being published. The experiments 
in question have been carried out 
by Dr. E. H. Chapman, M.A., 
D.Sc. 

The increasing circulation and 
the demand for back numbers 
of Wireless Weekly (a demand 
which we can rarely satisfy) is a 
plain indication of its value. Any 
reader of MODERN WIRELESS who 
do not read Wireless Weekly should 
leave an order with his newsagent 
to supply the paper for a week or 
two for a trial run. Start on 
Wednesday next and begin the 
remarkable new series of articles 
on high -tensionless circuits. 

Wireless Weekly was the first 
periodical to publish high -tension- 
less circuits and was the first to 
give a constructional article dealing 
with a two -valve high -tensionless 
loud -speaker receiver. 
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LISSENIUN][ /f Lighting the 
Valve Filament 
The days are gone when mere 
lighting of the valve filament 
was called filament control. 
The successful tuning of the 
detector and H.F. valves is a 
critical thing which largely 
depends upon the proper 
regulation of electron emis- 
sion. F'ilantoit temperature 

must be exactly right for each station tuned in-especially is this important on long 
distance work. The introduction of LISSENSTAT control has shown what unique 
filament control can do to improve fine detection of long distance telephony. The 
difference it makes to tuning is a revelation. There are three types to choose from. 
Each is suitable for dull emitter and all valves 

LISSENSTAT (prov. pat.).-This is the super filament control-brings in 7/6` 
stations which have previously eluded every other control of the receiver.. 

LISSENSTAT MINOR (prov. pat.).-There must be hundreds of thousands of in- 
efficient rheostats in use. The LISSENSTAT MINOR has been introduced to 
provide something of the beautiful LISSENSTAT control at a popular price. It is 
well worth while discarding any existing rheostat and replacing it with 3/6 this perfect little control .. .. .. . .. .. 

LISSENSTAT UNIVERSAL (prov. pat.).-Gives full LISSENSTAT control, and by 
means of an ingenious arrangement a minimum resistance can be left in circuit to 
protect expensive valves, while zero resistance can also be obtained when 
full battery pressure is required.. .. .. .. .. .. .. l 0/6 

MODERN WIRELESS 

The Loud Speaker's Voice 
You have no doubt heard that blurred, woolly 
reproduction which is more jarring than beautiful. 
More often than not such reproduction comes 
from a badly designed transformer. Not all high 
priced transformers are well designed. If you 
would have beautiful tone quality, crystal-clear 
music, perfect in every detail of light and shade, 
song and speech that come through with absolute 
fidelity of tone, you will fit LISSEN Audio 
Frequency Transformers, at the price you choose. 
MAKES A WHISPER LOUD.-The LISSEN Tr 
has a coil with over 8 ozs. of copper in the coil- 

the coil would amplify by itself without any iron 
core at all-for immediately after the detector 
valve always, throughout when superlative 
amplification is desired, and especially 301. 
for POWER WORK also.. .. .. 
AUDIO FREQUENCY IN REFLEX CIRCUITS.-An all purpose transformer 
is the LISSEN Ti, and it has been found an excellent transformer in dual 
and reflex circuits, where it will yield pure and powerful amplification. 

May be used for all stages, and recommended to follow the LISSEN 25/. 
Ti where multiple stages of audio frequency are used.. .. .. 

SKILFULLY BALANCED DESIGN.-Many expensive transformers are not 

so good as the LISSEN T3-it is one of the best light transformers 16 

LISSEN. 
Type Ti 

e AU010 FREQUENCY 

Stronger Li ht-and Fading Signals. The Need for Radio Frequency 
g g Amplification. 

Have you yet noticed how signals which used to come in strongly are now snore 
difficult to tune in while daylight lasts ? No sooner has darkness set in, however, 
than signals seem to come in strongly again. Summer shows lip any weakness in 
your set if it is without proved radio frequency amplification. Build up wave 
energy with the aid of LISSEN radio frequency amplification. Then see hose 
strongly your signals are received, and with what certainty they cone in. There 
are three well-known types of LISSEN radio frequency parts: When to use the 
LISSEN Selective H.F. Transformer. In some dual and reflex circuits transformer 
coupling of H.F. valves is essential, and even where it is not indispensable many 
still like to use transformer coupling. The advantage the LISSEN H.F. Trans- 
former has over all others is that it stakes a receiver exceedingly sensitive-it is 
also very stable and as many stages of H.F. as desired can be introduced 1 a/6 
into a receiver. 15o -q,000 metres .. 1.7 

Blue print with each shows easy connections. 

When to use Lissen Reactance (prov. pat.). 
If you desire great 
purity of reception, 
a high degree of 
amplification, and 
extreme sensitivity, 
the LISSEN 
REACTANCE 
should be intro- 
duced into the anode 
circuit of the H.F. calve. Diagram 
with each shows how. 
It gives greater 
amplification than 
any other H.F. 
coupling, and it will 
amplify even the 
loudest of signals 
slur -sit as much as a 

good addio frequency transformer. Recommended 
for one or two stages H.F., for which it is easy to 
control. Beyond tp'o stages some little skill is 
required. It is widely used, and has done much 
to popularise radio frequency work. Gives its best 
results with aerial reaction. 
150-ro,000 metres 19/6 050-600 metres 17/6 
The LISSEN REACTANCE AND LISSEN 11.F. 
TRANSFORMER have the same outward appearance 
-latter has four connections instead of two, however. 
Successfully Used in the Reception of American 
Telephony. 
No aerial reaction need be used for the LISSEN RE- 
GENERATIVE -REACTANCE (prov. pat.) will take its 
place. It is non-radiating-replaces plug-in coils-it is 
lower in cost than a set of coils to cover the same wide 
range; it is easier tohandle,one knob controls tuning and 
reaction; reception is often possible with both aerial 
and earth connections dispensed with; cuts out the 
local station and tunes in the others with full built up 
strength. Continental stations come in easily. Intro- 
duced into the anode circuit it forms an unequalled 
first stage of radio frequency. Blue print with each 
shows easy connections -unbroken regeneration 
possible over the whole range- £2/12/6 15o-4,000 metres .. .. .. 
Tune always with a vernier-preferably the L1SSEN 
Vernier, which is specially designed for fine timing in H.F. circuits, 12 6. 
NOTE.-LISSEN H.F. Transformer and LISSEN REACTANCE are self tuned 
and no separate condenser is essential, but the aid of a vernier will often jukes Le 

an advantage, and the LISSEN VERNIER is recommended. All these parts have 
LISSEN ONE HOLE FIXING, OF COURSE. And the radio frequency parts 
are complete with internally connected switch, so that drilling and soldering 
are avoided. 

Cutting Out Station after Station 
Start with any station you please, and you can go right 
round them all if you use the LISSENCEPTOR and a 
separate tuning condenser. In turn you can cut out any 
of the stations you do not want-Morse interferenoe also. 
Users on the coast say they can now enjoy broadcasting 
in a way impossible before. Some type of Morse inter- 
ference calls for somewhat more skill, but 95 per cent. of 
Morse is cut out easily. Even the mere difficult Morse, 
however, can be sufficiently subdued so that it ceases to be 
troublesome. 
LISSENCEPTOR Mark 1 type, for broadcasting .. 7/6 
LISSENCEPTOR Mark 1 type, for boo metres 7 /6 

LISSENCEPTOR Mark 2 type for broadcasting and boo metres combined 6` C 
i th switch for more selective tuning).. 1 J/ 

I lE LISSENCEPTOR ACTS AS A SENTINEL BESIDE YOUR RECEIVER. 

Switching that is Helpful to 
Regeneration 
When working on the lower wavelengths perhaps the set will 
just oscillate with the condenser in parallel. If the LISSEN 
Series Parallel switch were fitted you could immediately try 
the effect of putting the condenser in series, and so seeing 
whether the increased regeneration obtained would more than 
compensate for the slight damping of signals conseenent upon 
the changing over of the condenser. The LISSEN Sers- 
l'arallel switch is easy to fit --takes up little room -3 /9 
LISSEN ONE HOLE FIXING, OF COURSE.. 

Make Your Batteries Last Longer 
In the case of dull emitters, the current taken per valve is 
small, but there is a drain on the batteries all the same. If 
the dry cells used are given the opportunity to recuperate the 
voltage which has dropped when the cells are in use will rise 
again. Two cells, for instance, which are worked alternatively 
throughout will last a great deal longer than twice as long as 
one cell which is worked continuously. Apart from the 
economy of introducing a switch to change over to alternate 
batteries, the voltage will Le steadier and the efficiency of the 
set improved. The best switch to use is the LISSEN two-way 
sec itch-easy to fit --hardly any room is taken up- 2/9 S- 

ISSEN ONE HOLE FIXING, OF COURSE .. 

What would Happen to the Negative 
Charge ? 
If you had an unreliable grid 
leak in your receiver, the negati' i 

charge left on the grid of the val s. 
by each radio frequency oscilla- 
tion of a radio wave would leak 
away too quickly, with the result 
that it would be impossible to regulate the charge that should accumulate 
on the grid. When the LISSEN Variable Grid Leak (prov. pat.) is used it is 

possible to select the exact value of leak resistance, and to obtain correct 
grid potential under all conditions of valve and circuit. An interesting 
alternative use is across the secondary of a transformer or across the loud 
speaker itself, when it will suppress any tendency for the high notes of the 
musical scale to be amplified disproportionately to the lower notes. 

LISSEN Variable Grid Leak has positive stops both ways-continuously /6 
variable to 6 megohms-LISSEN ONE HOLE FIXING, OF COURSE r../ V 

LISSEN Variable Anode Resistance, 20,000 10 2 50,0oo ohms continuously 2'6 
variable, same outward appearance as the LISSEN Variable Grid Leak 

WHY USE MIXED PARTS ?-You can be sure that your receiver 
built with all LISSEN Parts will give results which would never be 

possible with a receiver built with mixed parts. 

LISSEN LIMITED 
20-24, WOODGER Rd., GOLDHAWK Rd., SHEPHERD'S BUSH, 

LONDON, W.12. 
Telephones-Hammersmith 3380, 338i, 3382, and 1072. 
Telegrams (Leland) "Lisseuinm, Shepherds, London." 

(Foreign)" Lissenium, Loudon." 
BUILD-WITH LISSEN MASTER PARTS. 
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Our Technical Service 
Dept. answers queries 
free of charge. Address 
letters to Dept. M. 

20/ - 
per 
pair. 

June, 1924 

he bt.qqesü ühfr)g 
o tFe year- 

THE Genie of the Arabian Nights made 
a considerable stir on emerging from 
his brass bottle;-he was a big thing 

in his way. 

The release of the new GENERAL 
R A D I O P H O N E S is another event 
destined to create great interest, because- 
GENERAL RADIOPHONES are different. 
Their ready response to signal intensity of 
'00000000011 of an ampere is an achieve- 
ment which places them far above all 
competitors for efficiency. 

A new method of matching the earpieces 
by means of specially invented visual 
gauges, and the incorporation of a carefully 
designed sound box, ensures singular clarity 
and natural reproduction. 

GENERAL RADIOPHONES are un. 
rivalled for strength and finish, and they 
weigh only 7 ozs. 
Ask your dealer for a demonstration. 

If you have any difficulty in obtaining GENERAL 
RADIOPHONES send direct to us. Please 
give name and address of your wireless dealer. 

Lvery pair carries 
a full guarantee. 

GENE 
10110A5 

GENERAL RADIO COMPANY LIMITED, 
Radio House, 235, Regent St., London, W.1. 
Felephone : Telegrams : Mayfair 7152. " Algenrad, London. 

In replying to advertisers, use COUPON on last page 
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00000 00000 0 000 00000 00 0000 
óRegular Programmes from Ó 

0 British and Continental 0 
0 Broadcasting Stations 0 
O Times in British Summer Time. 0 
0000000000000000000000000 

MODERN WIRELESS 

THE HAGUE, VELTHYSEN, PCKK. 
Fridays, from 8.40 to 9.40 p.m., Irregular. 

THE HAGUE, I JMUIDEN, PCMM. 
Saturdays, from 8.40 to 9.40 p.m., Irregular. 

SPAIN. 
MADRID (2,I00 metres). 

Trials from 11.0 to 1.o p.m., Irregular. 

GREAT BRITAIN. 
Call Wave - 

Station. Sign. length. Times. 

Cardiff ... 5 WA 353 %3.30 to 4.30 p.m 
London ... 2 LO 365 and 
Manchester 2 ZY 375 5.o to 50.30 p.m. 

SWITZERLAND. 
LAUSANNE (1,100 metres). 

9.5 a.m. Meteorological forecast for 
Lausanne. 

11.50 a.m. Meteorological forecast for 
Geneva and Dubendal. 

Bournemouth 6 BM 385 2.0 p.m. Meteorological report for 
Newcastle ... 5 NO 400 SUNDAYS. Switzerland. 
Glasgow ... 5 SC 42o 
Birmingham 5 IT 475 

3.0 to 5.0 p.m. 
and 7.55 p.m. Meteorological report for 

Switzerland. 
Aberdeen ... 2 BD 495 8.3o to 10.30 p.m. 5.o p.m. Tuesdays, Thursdays and 

'Saturdays, Concerts. 
FRANCE. 8.o p.m. Mondays, Wednesdays, Fridays 

EIFFEL TOWER. FL 2,600 metres. and Saturdays; Concerts. 
(Daily.) 

7.40 a.m. Forecast. 
10.50 a.m. Fish prices in the Paris markets. 
11.15 a.m. Regional forecast. 
12.0 noon Livestock prices. 
12.15 p.m. Announcement of the time. 

(Tuesdays and Thursdays.) 
3.40 P.m. Financial news. 
5.3o p.m , Closing prices. 

(Saturdays excepted.) 
6.15 p.m. Radio concerts. 
8.o p.m. General forecast. 

II.0 p.m. General forecast. On Sundays 
the radio concerts and fore- 
casts are given at 7 o'clock. 

ECOLE SUPÉRIEURE DES POSTES ET TÉLÉ- 
GRAPHES (450 metres). 

Concerts generally at 9 p.m. on Tuesday 
and Thursday. 

RADIOLA (1,780 metres). 
12.30 p.m. 
4.30 p.m. 
8.3o p.m. 

These concerts are preceded by news items. 

Concerts. 

BELGIUM. 
BRUSSELS (405 metres). 

5.30 p.m. 
6.o p.m. Concerts and News. 
8.3o p.m. 

HOLLAND. 
THE HAGUE, PCGG (1,050 metres). 

Concerts. Sundays, 3.o to 6.0 p. M. 

THE HAGUE, HEUSSEN PCUU (I,050 
metres). 

Thursdays, from 7.45 to Io.0 p.m., Irregular. 
Sundays, from 9.40 to 10.40 a.m., Irregular. 

ITALY. 
ROME (540 metres). 

Weekdays from 6 p.m. to 7 p.m. 

GERMANY. 
BERLIN, VOX HAUS (Radio Stunde A.G.; 

Potsdamer Str. 4). 
Wavelength. -About 42o metres, varying 
between 415-435. 

9 a.m.-Market prices. 
9.15 a.m.-News report. 
11.15 a.m.-Exchange quotations. 
11.55 a.m.-Time signal. 
1.15 p.m. -Exchange quotations. 
3.5 p.m. -Concert. 
6.3o p.m. -Lectures (not daily). 
7.3o p.m. -Concert. (Sundays and holidays 

6 p.m. / 7 p.m.). 
8.45 p.m. -Last news report. Weather 

forecast. 
9.5o p.m. -Dance music (not daily -usually 

Thursdays). 
LEIPZIC-MITTELDEUTSCHE RUNDFUNK A.G. 

Wavelength, about 400 metres. 
9 a.m.-Market prices. 
11.45 a.m.-Exchange quotations, etc. 
11.55 a.m.-Time signal (from Nauen). 
3.3o p.m. / 5 p.m. -Concert. 
8.15 -Concert and news (Sundays and 

holidays, 4 p.m. to 5 p.m.) 
9 p.m -Dance music (not daily). 

KONIGSWUSTERHAUSEN L.P., 4,000 metres. 
6 a.m./7 a.m.-News. 
II a.m. to 12.30 p.m. -Exchange (on 2,700 

metres). 
3 p.m. to 4.3o p.m. -Exchange and news 

(on 4,000 metres). 
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To the Editor of MODERN WIRELESS. 

SIR,-Having read in your 
columns various articles on crystals, 
home made and otherwise, I would 
like to draw your attention to the 
specimens enclosed, together with 
a brief description of how they 
came into 'my possession. 

A few friends and myself are 
in the habit of taking small port- 
able crystal sets with us on cycles 
for experiments of varying distances 
from the near stations. 

On Saturday, December 8, we 
were at a place near Chesterfield 
(Derbyshire). 

We, as usual, rigged up our aerial 
(using Electron wire, page 369 
MODERN WIRELESS, No. 5, Vol. IL) 
earth and set, then imagine my 
discomfiture to find the tube in 
which I carry my crystal was in 
none of my pockets. 

At this, of course, all thoughts of 
reception had to be put aside. So 
feeling rather disconsolate I set 
off to inspect a nearby quarry, 
and it was in this quarry that the 
enclosed specimens attracted my 
eye ; it was lying about in tons. 

Curiosity prompted me, and I 
chipped a piece off and carried it 
to my set, not without some mis- 
givings as to the stability of my 
reason. Needless to say, after a 
few fine adjustments .I was able 
to receive Sheffield relay quite well. 

My friends and I were quite 
jubilant and we left that spot with 
a goodly collection of these crystals 
to be had merely by bending one's 
back. 

Of course I am not thinking 
I have made a great discovery, 
but one wonders at the price of a 
good specimen of treated crystal in 
comparison. 

Wishing MODERN WIRELESS 
every success, I remain, sir, 

Yours truly, 
T. PAYNE. 

Editor's Note.-The crystals sub- 
mitted by our correspondent worked 
quite well in comparison with the 
commercial types. 

To the Editor of MODERN WIRELESS. 
SIR,-I wanted to make a receiv- 

_ ing set for my parents who live 
at' Maidstone. As they are both 
getting on for 8o years old I wanted 
something as simple as possible 
and yet which would give fairly 
loud reception as they are both 
rather deaf. I therefore, made 
up the " Old Folks " set from the 
October, 1923, MODERN WIRELESS, 
and I am pleased to say that it is 
a great success. They heard the 
Bishop of London on Easter Sunday 
and the King at Wembley very 
clearly, and they are enjoying the 
programme every evening. I used 
3 Ediswan. A.B.D.E. valves and 2 

transformers.-Yours truly, 
A. T. GRANT. 

To the Editor of MODERN WIRELESS. 
SIR,-I have wired up the Reinartz 

circuit with your improvements 
according to your very lucid direc-. 
tions in the March MODERN WIRELESS 
and I am taking the liberty of writing 
to you. I have used loose parts on 
a walnut board with English appara- 
tus, e.g., R. I. Ltd. transformers and 
3 -valve panels fitted with Burndept 
coil -holders and rheostats and M.O. 
" R " valves. 

It all works splendidly and the 
surprising thing is that I get well 
such distant stations as Minneapolis, 
Chicago and Davenport, about 900 
td Low miles distant with I,.F. 
amplifiers. The building up of the 
reaction is very satisfying. 

My aerial is 5o feet high, T type 
from exact centre, and I use Brown's 
low -resistance telephones with a 
Burndept tel. transformer in a box. 

I have used No. 21 wire B. and S. 
This is nearly the equivalent of No. 
22 S.W.G. In Canada we use the 
American wire standards. Almost 
everyone in Canada uses American 
wireless apparatus, or if made in 
Canada, instruments of American 
type.-Yours faithfully, 

F. A. MAGEE. 
Sparks Street, 

Ottawa, Canada. 
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To the Editor of MODERN WIRELESS. 

SIR,-As regards your latest 
3 - valve dimal, I have con- 
verted your ST. 10o Star to 
that circuit, and find it very good 
for long distance stations. On 
Saturday the 12th, after listening 
on your one -valve reflex, by Kendall 
B.Sc., to the S.O.S. calls going on, 
etc.; at about 3 a.m. I turned on 
the three -valve dual, and tuned in 
W.G.Y. which was quite strong and 
clear, and very steady. 

The orchestra was playing the 
Savoy type of music. At about 
3.15 I left it at that, and went 
to bed. The next night, Sunday 
13th, at about 12.25, I tuned in 
the Spanish Station, Radio Elevar, 
Madrid, and heard that station 
quite London crystal strength, with 
practically no fading. 

The orchestra was composed 
of mandolines, etc. G.B.L. had 
a lot to say, and practically 
drowned it out, so went to 
bed again. 

The three -valve dual is much 
too powerful to use here (Earl's 
Court), even on loud speaker, and I 
find it is not very pure for the local 
station. Admittedly my second 
transformer is not a first-class 
make, but it worked your All - 
Concert type satisfactorily. Your 
ST.1oo was very pure, but not 
selective. The first night I used it 
I got Aberdeen on L.S. I must 
add, that my aerial has walls on 
three sides of it, as I am in a lower 
maisonette, and also there are tall 
houses fifty yards off on the fourth 
side, so -it is not quite ideal I I 
think MODERN WIRELESS the finest 
radio magazine, as all your circuits 
are laid out so clearly. The only 
fault I find is, that as soon as we get 
settled down to our circuit, out 
comes another, and we must try it! 

I remain, 
Yours truly, 

V. KEEBELL. 

Earl's Còarl, W. 
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PE G00 
MIGA CONDENSER 

DUBILIER 
CONDENSER C°13201° 

Confidence. 
When you buy a fixed con- 
denser of any unknown 
make for your set, you buy 
on trust. 

You hope that it really will 
be of the capacity stated 
you hope that it will re- 
main constant and not pro- 
duce mysterious faults by 
leaking or altering its 
capacity. 

Not having an electrical 
laboratory at your disposal, 
you cannot prove the mat- 
ter either way. So you 
hope for the best. 

How much wiser to buy a 
condenser in which you can 
have confidence. 

There may be an extra 
outlay . of a few pence, but 
the soundest possible in- 
surance against condenser 
faults in your receiver is to 

Specify Dubilier. 
Adot, of !he Dubilier Condenser Co. (1921), Ltd., 
Ducoa Works, Goldhawk Road, London, 1V.12 

DUB' ER 
CONDENSER. CO (1921) LTD 

MODERN WIRELESS 

The inimitable " L. F." 
-Woodhull Number One. 
You cannot get a better Transformer at any price. 
You cannot obtain "S.T.100" results with an 

inferior transformer. 

The formula used in this famous transformer is a unique one : 

it combines the best enamelled wire with simultaneous turns of 
fine silk, giving a spacing to turns and a cushioning effect that 

eliminate " parasitic noise," and 
yield pure, full -toned amplification, 
equally mellow on the top notes 
of a soprano vocalist, the bass notes 
of the bassoon, and the octaves 
between. Behind all formulæ and 
purely mechanical detail, however, 
is the " human element "-experience, 
skill, and thoroughness-that indi- 
vidualiseswoodhall-Wireless 

inimitable. PRICE 
Components and makes them 

The I WOODHALL 
I 

Variable Condenser 
Typo 3 - Light -weight - Metal Ends. 

A I fighter -weight condenser of similar ccnstructicn to type i- 
with ALUMINIUM END -PLATES and REST EBONITE BUSHES. 

The vanes are 24 -gauge aluminium and the spacers are 
3/32nd in. 
Accurate bearings giving smooth movement and adjustable 
tension. The adjustment of vanes is a point to which 
very careful attention is paid. Terminals are provided -- 
no soldering required. Mounted on panel by drilling one 
hole only. 

.001 ... 8 /- . 0002 ... ... 5/. 

.0015 ... 6/- 

.0003 ... ... 5/6 
Above prices include Knob and Auticapacity Dial. 

0001 ... ... a/a 
.00005 ... ... 4/6 

The I WOODHALLI Special Resistances 
for S.T.100 and other Reflex Circuits 

Constructed by a new method, sealed against 
the effect of damp or heat, and guaranteed exact 
and constant. Mounted on best ebonite base 
with terminals. Standard resistance roo,0nn 
ohms or can be supplied in any value 
from 20,000 ohms to 5 megohms 

The 
I 

WOODHALL 
Panel -Mounting Coil Plug 
For addition of loading coil to existing sets, or 
for many other purposes. Attached through 
panel from back, giving neat surface 

1 /6 appearance; supplied with drilling 
template 

2/9 

See the name WOODHALL on Variable Condensers, Fixed 
Condensers, Rheostats, etc., etc., and be sure of the best. 

WOODHALL 
Guaranteed Components 

Ash your Wireless Dealer for them. In case of difficulty send P.O. direct, giving 
name of your Dealer. We pay postage. Dealers should specify "Woodhall-lVireless 

in ordering from heir usual Factors or Wholesalers. 

The Woodhall-Wireless Mfg. Co. 
55, Cardington Street, Euston, N.W.1 
Telephoner Museum 8566. Wholesale only 

L.I'.S.55. 

In replying to advertisers, use COUPON on last page 57 

www.americanradiohistory.com



MODERN WIRELESS 

:r: 

ÇFrom a popular viewpoint, 
probably the best-known of 
Wagner's operas is Tana- 
hauser, while his most stupen- 
dous work is Der Ring-really 
consisting of four operas to be 
performed on successive nights. 
All these and many others, 
including Lohengrin and Der 
Meistersinger, arc invariably 
broadcast during the Covent 
Garden Season. 

v,,s.e,- 
I ltusician 

No. _. 

No one reading the story of Wagner can fail to be impressed with 
the tremendous difficulties the great composer had to over- 
come, not only in his early years-when often he was almast 

reduced to starvation-but right up to his death in 1883. 

Wagner was a reformer, and for many years he ploughed a lonely 
furrow. In his hands the Opera was changed from a disjointed 
affair of separate airs, duets and finales and developed into a mag- 
nificent dramatic spectacle, co-ordinated by one master mind. 

Such innovations naturally created 
intense controversies in musical circles, 
and although the great composer 
reached the allotted span of three score 
years and ten he did not live to see a 
single one of his operas attain any real 
degree of international fame. 
The Loud Speaker reception of Wag- 
ner's operas brings forth this peculiar 
point : since augmented orchestras are 

required to obtain such majestic effects, 
there is a danger of the Loud Speaker 
being over -loaded and the music being 
confused. 

The user of the Krown, however, is 
safe from this defect because its cone - 
shaped aluminium diaphragm is an- 
chored to a tuned reed and therefore 
attracted in one central position only. 

The largest users of Brown Loud Speakers are staunch opera - 
lovers, obviously they choose the Brown because its unique construc- 
tion permits it to give a more truthful rendering. 

8. G. BROWN, LTD. 

Victoria Road, 

N. Acton, W.3. 

Retail ; 

19, Mortimer St., W.1. 
15, Moorfields, Liver- 

pool. 
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PRICES : 

Type H.1, 21 in. high : 

120 Ohms .. .. £5 5 0 
2,000 ohms .. £5 8 0 

4,000 ohms .. £5 10 0 

Type H.2, 12 in. high : 

120 ohms .. .. £2 5 0 
2,000 ohms .. £2 8 0 
4,000 ohms .. £2 10 0 

Loud Speakers 
G.:í. 86ç 

v 
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lUX,bI.Ql>t U.1Qnj. 

to {nu,Ql a good S.e,t. 

THERE are still plenty 
of Wireless enthusi- 

asts who have still to build 
their first Valve Set. If 
they are afraid that they 
lack skill, here is a new 
method which will certainly 
smooth out difficulties. 
Radio Press have Mango - 

rated a simplified Envelope 
System. Each Envelope 
deals with one Receiving 
Set in the fullest possible 
manner. The instrument 
is shown in large illustra- 
tions taken from various 
angles, and lower views of 
the panel are also included. 
The instructions for making 
are lucid and comprehensive 
and cover every possible 
detail. They are written 
by an expert in such a 
way that even a man who 
has never built up a Set 
before can go ahead with 
every feeling of confidence. 
Enclosed in the Envelope 
is a full-sized blue print of 
the rear of the panel to 
show the actual wiring 
diagram. 
This Envelope scheme- 
which is an entirely new 
departure-is proving to be 
a method whereby anyone 
can build up a first-class 
Receiver, professionally 
designed, at a most 
moderate coat. 
Select the Set you propose 
building and order your 
Envelop,. 'rom your Book- 
seller to -da). 

The Series : 

No. 1. How to build 
up the S.T. 100 ... 1/6 

No. 2. How to build 
a "Family " Four - 
Valve Receiver ... 2/6 

No. 3. How to build 
the " Simplicity " 
Three -Valve Receiver 2 /6 
Ready Shortly 

No. 4. How to build 
the " All Concert 
De Luxo" Receiver 2/6 
Ready Shortly 

r 
Radio x.e 55 

simplified 
Envelepe System 

In replying to advertisers, use COUPON on last Pag 
G.A. 866, 
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Fig. 1.-The appearance of the finished set. 

VALVE sets of many types 
are continually making 
their appearance in the 

technical journals, but the modest 
single -valve set, in which the valve 
acts as a rectifier, receives very 
little attention. This is hardly as 
it should be, considering the good 
results which are obtainable from 
such a set with a minimum of 
trouble and experience. 

The set seen in Fig. i is of the 
single -valve type, reaction being 
provided on to the aerial coil by 
means of the two -coil holder, on the 
left of which is seen the aerial 
tuning condenser. The valve - 
holder is seen at the back of the 
set, with the variable grid leak on 
the left and the filament control on 
the right. The terminals on the 
left-hand side of the set are those 
in the aerial circuit, by means of 
which we may use the three chief 
forms of tuning-namely, constant 
aerial tuning, series tuning, or 
parallel tuning. On the right are 
six terminals. Reading from the 
top, these are high-tension positive 
and negative, low-tension positive 
and negative, and telephones. Two 
terminals are provided close to the 
reaction coil socket of the two -coil 
holder (the right-hand socket), by 
means of which the reaction coil 
may be reversed. The two -coil 
holder used- , is of a good type, 
as shown in the illustrations, and 
can be obtained with a special 
device, incorporated on one of 

ti 

An Efficient 
i 

Single -Valve 
051 

Receiver 

HERBERT K. SIMPSON e 
ti 
.;. 

By 

ti 
ti 

titi ' e: . ee : ..ti e .ti e .}e ::6 e f.e e e.:. r.e 

the sockets, for reversing the con- 
nections to that socket. If this 
type of coil -holder is used, the 
necessity for the reaction terminals 
on the panel will be obviated, the 
leads going direct to the coil -holder. 
If in doubt, construct the set 
exactly as shown. 

Circuit Diagram 
A diagram of the circuit arrange- 

ment is given in Fig. 3, and from 
this the various aerial circuit con- 
nections may be followed. Constant 
aerial tuning may be applied by 
joining the aerial lead to terminal 
T5, leaving T2 free, and joining 
T2, T, and T5 together. The earth 

Æ U 
T, 

o OM/p ..,. 
CÁ T 

T2 0 

LZ 

T6 

7 

74 0 

-9.414R/ 
O sros-O,a r 

C/ 
O 0005# A' 

f20 
,uF 

is connected to T5 in all cases. If 
it is not desired to use constant 
aerial tuning, but to have the 
aerial tuning condenser in parallel 
with the aerial tuning coil, the 
aerial lead is joined to T2, leaving 
T1 free, and T3, T. and Ts are con- 
nected together and to earth. 
Tuning is carried out on the variable 
condenser C1, the coil L3 being 
coupled to L1 to Obtain reaction, 

Series Tuning 
The aerial tuning condenser may 

be used in series with the coil by 
joining the aerial lead to T4, earth to 
T5, leaving T1 and T2 free, and con- 
necting T3 to T, with a piece of wire. 

C3 
0 002/../F 

T9 t 

Tg - 
TioOt 

Fig. 3.-The circuit arrangement of the receiver. 

5) 
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Although there is a 
considerable interest in 
two, three and multi - 
valve sets, the s'ngle- 
valve receiver still 
appeals to a very wide 
circle. This article gives 
full constructional de- 
tails for a thoroughly 

efficient set. 

e. . . . . . : . . . . . . . . . . . 

Components and Cost 
The parts required for this set 

are listed below, and will be found 
simple and inexpensive. If the 
constructor has any parts already 
in his possession, such as a variable 
condenser, valve -holder, and so on, 
he may use his own components, 
but at the same time he is advised 
to adhere as closely as possible to 
the specification, as good parts are 
necessary to ensure efficient work- 
ing of the receiver. 

Fig. 2.-A close up view of the top of the panel. 
Note the vernier adjustment on the coil holder. 

the socket; but when using Ediswan 
valves care must be taken that 
proper contact is made, as the pins 
on this type of valve are shortened 
for the sake of protecting the fila- 
ment. . 

Dubilier fixed condensers have 
been used in this set, and a Raymond 
new type variable condenser. 
Wiring is carried out with square 
bus -bar wire, obtained from Messrs. 
Sparks Radio Supplies. 

COMPONENTS. 

Cabinet (Wright & Palmer), io2 in. by 7 in. by 4 in. deep .. 
Panel, col- in. by 7 in. by f in. (Paragon Rubber Co.) .. 
0.0005 Variable Condenser (K. Raymond ; new type) .. 
Two -Coil Holder (without reaction reversing switch) (Goswell 

Eng. Co., Ltd.) .., 
Valve -Holder (H.T.C. Electrical Co., Ltd.) Type A .. 
Grid Leak (0.5 to 5 megohm) (Watmel) .. .. 
Lissenstat Minor Filament Resistance .. 
13 4 B.A. W.O. type Terminals (K. Raymond) 
Fixed Condensers (Dubilier)- 

One o.000r .. 
One 0.0003 .. . 

One 0.002 .. .. .. . . 

6 (2 ft.) Lengths Square -section Wire (Sparks Radio Supplies) 
Screws, Rubber Leads, etc. .. .. .. .. 

Notes on Components 
The two -coil holder is of a very 

neat design, incorporating fine 
adjustment of the coupling between 
the coils, by means of a cam 
operated by the usual knob ; it is 
made by the Goswell Eng. Co., Ltd. 

The valve -holder, made by the 
H.T.C. Electrical Co., is made with 
no metal parts visible, thus render- 
ing it almost impossible to short 
the filament legs of the valve across 
high tension when inserting the 
valve. There is the added advan- 
tage of extremely low capacity in 

s. 

9 
5 
5 

2 
2 

3 
r 

d. 

wise too large a hole may inadver- 
tently be drilled. Make a small 
indentation with a hammer and a 
nail at the point where the hole is 
to be, taking care not to hit too 
hard, or the panel may be cracked. 
This prevents the point of the 
drill from " wandering " when 
drilling is commenced. A fin. 
hole is drilled in the panel, in a 
position in between the two sockets 
of the coil -holder, in order to allow 
the leads to the aerial coil to pass 
through the panel. 

3 Mounting the Components 

rs When all holes are drilled, the 
various parts may be mounted up, 

9 0 commencing with the terminals, 
valve -holder, and such small parts, 

2 6 leaving the variable condenser and 
6 coil -holder until last. In this way 

2 2 
the panel does not become so 
awkward to handle at first. The 
fixed condensers are held in position 
on the panel by the wiring, there 
being no need for securing bolts. 

o 

6 
6 
o 
o 
6 

Total . . £2 8 7 

The Panel 
The Panel, which is of ebonite, 

measures roe -in. by 7 in., and 
may be either fin. or 1 -in. thick. 
The ebonite used was obtained 
from the Paragon Rubber Com- 
pany, and is of very good quality, 
there being no need for " matting " 
(i.e. rubbing with emery paper). 
A drilling diagram is seen in Fig. 4, 
with the dimensions necessary for 
locating the holes. Have all the 
components to hand before drilling, 
and ensure that the size of hole is 
correct before drilling same, other - 

6o 

Wiring 
Wiring is carried out with square - 

section bus -bar wire, and should 
present no difficulty to the careful 
worker. It is advisable to tin 
all the points to which a wire has 
to be soldered, for example, ter- 
minal shanks, condenser lugs, and 
so on, before wiring up is actually 
commenced. A wire is then bent 
to the exact shape to fit between 
two, or three, points, as the case 
may be, and carefully soldered 
to each point in turn. Rubber - 
covered flexible leads join the ends 
of the aerial coil to terminal T3 and 
the fixed plates of the variable 
condenser respectively. Flexible 
leads also join the reaction coil 
socket to the two terminals on the 
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The DRUMN1OND 4 -in. Multi -purpose Lathe. 

Make it yourself ! 
-half the fun in Wireless is gone 

if you buy everything complete 
Winding cois, turning up formers, plugs, knobs-a hundred 
and one jobs, drilling, slotting, boring, screw-cutting-all may 
be done well and cheaply on the Drummond. A contact stud 
-or a bush for your car-make it yourself, and pay for the 
lathe with the money you save. 

DRUMMOND Bros. Ltd., G. DFó D. 
Post this Coupon 

fs e es inn IMB ee-WWI -.e - - e- - MIR - ., ML 

Please send nee, post Name ......................... 
free, lists of your small 
lathes, with details of 
deferred payment Address ....... 
system. 

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

(Send in unsealed en- 
velope for }3.) 

MODERN WIRELESS 

The success with which 
a Valve Receiver will 
reproduce 

SPEECH & MUSIC 
without distortion 

depends upon the 
effectiveness of the 
L.P. Transformer in- 
cluded in the circuit. 

The " B.B.L." 

Low Frequency TRANSFORMER 
An excellent type of light transformer giving maximum amplification in 
all stages of Audio Frequency. The laminations are built up of Swedish 
soft iron (stalloy), the receiving bolts being kept clear and so conforming 
to the best present-day practice. Tested goo volts between windings. 
Ratios to r. No. 17185. Price 13/e. 

TRADE ONLY SUPPLIED. KINDLY ORDER 
FROM YOUR WIRELESS DEALER. 

ErowiiBither4 
(With which is amalgamated THOMSON & BROWN BROTHERS 

LIMITED.) 
Wholesale only. 

HEAD OFFICES AND WAREHOUSES : 

GREAT EASTERN STREET, LONDON, E.C.2. 118, GEORGE STREET, 
EDINBURGH, and branches. 

POINTS of 

SUPREMACY 
Exactly how vital the bear- 

ing of correct valve design 

upon perfect reception the 

MYERS demonstrates to a 

remarkable degree. 

Valve efficiency is, 
Primarily, the result of a 
large internal capacity 
duo to bunched leads. 
This capacity produces 
valve distortion. 

But in the MYERS valve 

the grid and anode leads are 
brought out at opposite ends. 

Thus the electrodes of the 

MYERS are tree of this sterile 
capacity and perform perfectly. 

Tho deficiency of any 
valve as an amplifier 
may be directed to an 
imperfect vacuum. The 
presence of gas inside the 
valve functions as an 
impermeable wall from 
which electrons rebound 
back to the filament. 

The maximum amplification (10) given by the 
MYERS is the product of a perfectly vacuumed 
valve. It is pumped free of all gas. The entire 
electron stream --essential for good amplification -- 
therefore reaches the anode. 

Experimenters with multi -valve sets employing MYERS 
valves will recall their joy at the discovery that the sub- 
stitution of MYERS enabled them to dispense with one 
valve. This distinction, among many others, is the reward 
of scientific design to place a valve of pre-eminent 
performance within the experience of every user. ers 

alves 
PRACTICALLY UNBREAKABLE 

In addition to its other remarkable features the 
MYERS is ruggedly constructed. It may be roughly 
handled-even dropped upon a cement floor ; but 
no alarm need be felt for the safety of the glass or 
filament. 

Candidly, Mere is every reason why you should 
decide to use illYERS from to -day; and, moreover, 
to insist upon MYERS at your dealer's. If he cannot 
supply, send to the nearest selling agent or direct to 
the Sole Distributors and be supplied post free. 

Cunningham & Morrison 
49, Warwick Road, Earl's Court, 

LONDON S.W.5 

MADE IN TWO TYPES. 

UNIVERSAL 
4 volts '6 amps 12/6 
DRY BATTERY 

21 volts '25amps 21/ - 
PLATE VOLTAGE 

2 volts -300 volts 
Remember that mounting 
clips are supplied free. 
Drilling template with each 

valre. 

AGENTS : 

LONDON.-The Du ll Emilt er 
l'al,'Co., 81, Pelham Street, 
South Kexsington, S.IV.?. 
'Phone: Kensington 3331. 
MANCHESTER-R. Davies 
&Sons, Victoria Bolt and Nut 
Works, Bilberry Street, Man- 
chester. 
NEWCASTLE. - Gordon 
Bailey & Co., Conselt Cham- 
bers, Pilgrim Street, Newcastle. 
LIVERPOOL. Ape.eElectri- 
cal Supply Co., 50, Oldhah 
Street, Lis erpoot. 
GLASGOW. - ?IfWigan's 
It'ireless Co., 23.25, Renfrew 
Street. Glasses'. 
YORKSHIRE. H. lVads- 
worlh Sellers, Standard 
Buildings. Leeds. 
SOUTHERN COUNTIES.- 
D. E. D. A., 4, Tennis Road, 
Bove. 

In replying to advertisers, use COUPON on last page 61 
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All TENT 

PLUG -if 

Dealer : " Oh, yes ; besides CLARKE'S " ATLAS " PATENT PLUG-IN COILS, we stock all other " ATLAS " 
SPECIALITIES, such as, for instance, the " ATLAS " VARIOMETER, which comprises an ebonite ball - 
type rotor, swivelling inside an ebonite tube stator. This Variometer, which is of the one -hole fixing 
type, covers all the British Broadcasting, and is an extremely efficient apparatus. 
Further, the " ATLAS " FIXED CONDENSER possesses special features, one of which is that the casings 
and inserts are made of Bakelite-well known as one of the finest of Insulating Materials, and the coprer- 
foils and sheets of mica forming the dielectric are held under pressure. The value, therefore, of the Con- 
denser is kept constant all the time. 
Again, CLARKE'S " ATLAS " VARIABLE CONDENSERS are built not simply for sale but for use in the 
positions for which the Condensers, of their respective capacities, are destined. They are supplied with 
full -round or semi ebonite end plaques, the fixed and moving Aluminium Vanes being correctly spaced 
and beautifully balanced." 

Customer : " And do Clarke's make Coil Stands, Rheostats, etc. ? " 
Dealer: " l'es ; their latest type of "ATLAS " 2 -WAY AND 3 -WAY HORIZONTAL AND VERTICAL COIL 

STANDS is second to none. They are fitted with plugs and sockets set at standard centres, and the Stands 
are provided with à neat Tension Adjustment, all fittings being nickel -plated. 
Respecting Rheostats, CLARKE'S " ATLAS " ' VELVET TOUCH ' RHEOSTAT is the acme of per- 
fection, and, as its name implies, the action of the contact arm passing over the coils of the resistance 
spring produces just that 'Velvet Touch ' which, in the cheaper types of Rheostat, is so conspicuous by 
its absence. 
The large ohmic value of this ' Velvet Touch ' Rheostat-viz., 6 ohms-makes it' impossible for the full 
voltage to be put on to the Filaments straight away ; consequently the life of your Valves is increased." 

See our Exhibits in the Palace of Engineering, 
British Empire Exhibition, Wembley. 

For the American Concerts, try a Set (4) of 
Clarke's " ATLAS " Short -Wave Coils. 

Sole Manufacturers : 

H. CLARKE & CO. (MANCHESTER), LTD., 
RADIO ENGINEERS, 

"ATLAS" WORKS, 
OLD TRAFFORD, 

MANCHESTER. 
'Phones : 'Grams : 

683 & 793 Trafford Park. "Pirtoid" Manchester. 

G.: In replying to advertisers, use COUPON on last page 
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Fig. 4.-A scale drawing of the top of the panel, showing the layout of the parts, and all necessary 
dimensions for drilling the holes. 

Fig. 5.-The back -of -panel wiring diagram of the receiver. Flexible leads go from T3 and 
C1 to the aerial tuning -coil. 
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Fig. 6.-A photograph of the ham or the panel. 

panel. If the special type of coil - 
holder which incorporates the 
reversing device, previously referred 
to, is used these terminals may be 
dispensed with, and the flexible 
leads from the coil -socket will 
then be taken respectively to T13 
and the anode of the valve. A 
wiring diagram is given in Fig. 5, 
and a photograph of the back of 
the panel is seen in Fig. 6. 

Coils and Valves 
When using constant aerial 

tuning a No. 5o coil should he 
used in the aerial socket, when the 
wave length of the broadcasting 
station listened to is below 420 
metres, above which a 75 coil may 
be used. When using parallel 
tuning a 35 or 5o coil may be 
required in the aerial socket, 
according to the size of the aerial, 
while, when series tuning is em- 
ployed, a number 75 coil will be 
necessary. The reaction coil may 
be a 5o or a 75. Any good make 
of valve may be used, and no 
alteration to the set will he neces- 
sary if a dull emitter valve is used, 
as the Lissenstat Minor filament 
control is equally suitable for either 
type of valve. 

Testing the Set 
The constructor should now com- 

mence testing by using the con- 
stant aerial tuning system, in which 
case the aerial lead is joined to 
terminal T1, T2 is left free, T9, T 
and Tb are connected together by 
a piece of wire, and the earth is 
joined to T5. The batteries are 
connected to the terminals on the 
right hand side of the set, indicated 
in Fig. 4, and the telephones are 
joined to the bottom two terminals 
in this row. 

Having inserted the valve and 
coils as mentioned above, turn on 

the filament supply by rotating 
the knob of the filament resistance 
in a clockwise direction until the 
filament of the valve is sufficiently 
bright. Keeping the reaction coil 
well away from the aerial coil, 
tune on the variable condenser C1, 
when the local station .should be 
heard at once. Bring the reaction 
coil up closer to the aerial coil, 
retuning on the condenser, and 
note whether the signal strength 
increases. If this does not happen, 
the leads from the reaction coil to 
the two terminals T6 and T7 should 
he reversed. Bringing the coils 
closer together and retuning on 
the condenser will now result in 
an increase of signal- strength, up 
to a point, at which the set will 
commence to oscillate, and distor- 
tion of the speech will take place. 
Care must be taken not to couple 
the two coils up sufficiently closely 
to cause the set to oscillate, as 
when this takes place, interference 
will he caused to nearby listeners, 
thereby upsetting their reception. 

The Blue Print of the wiring 
is No. 46. 

TEST REPORT. 
The One -Valve Set. 

Tills set was tested on a 
75 ft. single wire aerial 
about 15 ft. high, and also 

on a 5 ft. indoor aerial. 
At io miles from 2L0 signals 

came in on a loud -speaker suffici- 
ently clearly for the News Bulletin, 
etc., to be plainly heard at any part 
of the room. Constant aerial tuning 
was used and a No. fo Lissen 
coil was in the aerial circuit, while 
a No. 75 coil was used as reaction. 
The London station came in on 
56 degrees of the condenser. 

fune, 1924 

The 5 ft. aerial was next tried 
and London came in plainly on 
the phones, using a 5o coil in the 
aerial, a 75 in the reaction and 
using constant aerial tuning. Owing 
to the very small size of this aerial 
more condenser was required, and 
2L0 carne in at 74 degrees. 

The earth connection was now 
taken off the earth terminal and 
the lead was connected to the aerial 
terminal, no aerial being attached 
to it. The earth terminal was 
left free. 2 LO came in just as 
well, if not rather better, on the 
phones at 65 degrees on the con- 
denser. 

Birmingham was next tried for 
and was received on the 75 ft. 
aerial with a No. 5o coil in the 
aerial circuit and a No. 75 as 
reaction. 

The wavelength range on the 
75 ft. aerial, using a No. 5o m the 
aerial circuit and a No. 75 as re- 
action and using constant aerial 
tuning, was 25o to 5.,g9 metres. 

Brussels came in very clearly 
using the above coils on the 75 ft. 
aerial using C.A.T. The adjust- 
ment of the variable condenser 
was 12 degrees and the wave- 
length appeared to be about 265 
metres. 

For wavelengths over 43o metres, 
a No. 75 coil in the aerial circuit is 
recommended, the saine size coil 
for reaction being used. J. S. -"l'. 

01 :* 6.0OÓ Ot 1 1 1. 0 1 1 ............ 
Radio Press Inform- ;e 

tion Department .i a .1..ói iii1111:.6166 
Owing to the tremendous increase 

in the number of queries, and the 
policy of the Radio Press to give 
expert advice and not merely " paper 
circuits," it has been found necessary 
to enlarge our staff dealing with such 
matters. In view - of the expense 
incurred, we are reluctantly compelled 
to make a charge for replies of 2s. 6d., 
according to the rules below. 

All queries- are replied to by post, 
and therefore the following regulations 
must be complied with 

(1) A postal order to the value of 
2S. 6d. for each question must be 
enclosed, together with the 
coupon from the current issue 
and a stamped addressed en- 
velope. 

(2) Not more than three questions 
will be answered at once. 

(3) Complete designs for sets and 
complicated wiring diagrams are 
Outside the scope ofythe depart- 
ment and cannot be supplied. 

(4) Queries should be addressed to 
Information Department, Radio 
Press, Ltd., Devereux Court, 
Strand, London, \ß'.C.2, marking 
the envelope " Query." ' 
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This model has set the standard of modern 
condenser efficiency. Brass End Plates give it 
the finish of the scientific instrument cchich it is. 
Incorporating all the proseo " J.B." mechanical 
features and generously guaranteed against 
manufacturing fault for six months. One hole 
fixing, large top and bottom bush of Grade A, 
Post Office Ebonite. Spade terminal connections. 

A distinctive "J.B." condenser costing no more 
than the many unnamed. The maximum capacity 
of the " J.B." is up to specification while the 
minimum is extremely low-essential for capacity 
reaction circuits and maximum wavelength range. 

Twin Model (Brass End Plates) for Dual H.F. tuning. 
Each half .00025 mfd. ... ... 19¡6 each. 

When buying condensers remember that goat condensers are the key to perfect reception. Incoming signal 
energy is lost even in the most efficient tuners. If your condensers are poor further energy is wasted. 

Therefore use the " J.B." Precision Condenser. They are pre-eminent. 

When most you need 
CONDENSER EFFICIENCY 

With a wide spread interest in high -tensionless receivers, it will be known that the 
H.T. battery conceals numerous inefficiencies. 
Condensers are by no means guiltless. In such receivers the H.T. cannot be 

employed to " boost -up " the weak signals-often the product of faulty condensers. 
Where great ingenuity has been displayed to remove any resistance to H.F. currents 

-the condenser, strangely, has been overlooked as one of the greatest offenders. Some 
well-known makes are known to offer a very high resistance. Think! What an imper- 
meable wall to H.F. currents. 

When " J.B." Condensers offer a resistance as negligible as 0.05 ohms, the effect 
upon signal strength is truly amazing. Tuning becomes height. In fact, if you are 
building high -tensionless receivers, the only condensers which will bring success to 
every builder are ' J.B." SUPER ALL -METAL 

unulen911.J.a CONDENSER. 
11 4 

.001 

.00075 .. 

.00G5 .. 

.0003 .. 

.00025 .. 

.0002 .. 

.e00r .. 
Vernicr .. 

9/6 
9/- 
8 /- 
6/9 
6 /9 
6/6 
6 /3 
4/6 

Complete with 
K nob 

and Dial. 

"J.B." Condensers are obtainable 
from your dealer. If he cannot 
supply you we strongly advise you 

to write direct. 

Post: One, 6d. ; Two, 9d.; Three 1 /-. 

JACKSON BROS. 
(First Floor) THE Condeneccr Eiports 

8, Poland St., Oxford St., London, W.1. 
'Phone: Gerrard 7414. Trade Inquiries Invited. 

A VERNIER BUILT IN ! 

MICRO - 
DENSER 

Movement to 1120° possible with readings 
on one dial. Crude attachuwr.ts arc 
superseded. Recommended Complete with 
for long - distance work Knob and Dial 
where extremely accurate .00r ....11jó 
tuning is indispensable. .00075 ..11 ¡- 
Its 11.F. resistance is neg- .0005 ..10/- 
ligible. This vernier is not .0003 .. 8 /9 
an attachment ; but is .00025 .. 8/9 
sound engineering .0002 .. 8/ - 
practice. .000c .. 7/9 

Twin Model Micrcdenter for the 
sisal tanecus toning of drat 
H.F. Stages. Vernier tini, gis 
applied to both halves at the 
same time. Each half .00025 

mid. LI 2 6 

STANDARD 

MODEL. 
End plates made by special 
process, ensuring low dielectric 
losses. Owing to close accurate 
spacing (dielectric .026), 
"J.B." take up much less 
room under panel ; silent, metal 
plain bearings, which do not 
work slack, are a few of the 
distinctions ob- 
tainable only in Complete with 
the ",J.B." Knob and Dial 
()Lie hole fixing. oor .... 8,6 
Spade Terminal .00075 8/ - Connections ,0005 .. 7/ - 
provided. .0003 . 5/9 
This model is .00025 .. 5¡9 
a real precision .000z .. 5 ¡- 
instrument at a .000c .. 4¡9 
minimum cost. Vernier.. 4/ - 

AN AMAZING WORK 
FOR THE AMATEUR AND THE EXPERT. 

The most complete and comprehensive work on Wireless ever published, and of the 
utmost value to every broadcasting enthusiast. 

WIRELESS TELEPHONY AND BROADCASTING 
By H. M. DOWSETT. 

For nearly 30 years the author of this wonderful work has been intimately associated with every aspect and 
development of Wireless Telegraphy and Telephony. He has " demonstrated " in all parts of the world and, apart 
from his services to various Governments and to the Marconi Company, since 1915 he has been editor of the Hand- 
book of Technical Instruction for Wireless Telegraphists, the standard handbook for training ships' operators. Mr. 
Dowsett is thus thoroughly equipped, not only because of his scientific training as an electrical engineer, but also by 
reason of his extraordinary practical experience, to produce a work of the highest authority. A glance at the contents 
of these volumes will show their wide scope, but even a cursory examination of the books themselves would prove 
they contain a mass of information, of photographs and of diagrams, unequalled in any other work yet produced. 

Every page is clearly and fascinatingly written. Every part of each subject is carefully and convincingly 
explained so that the merest amateur can follow the most intricate description with the ease of an expert. As for the 
expert himself, he will find hundreds of practical suggestions for improving his own apparatus. Photographs and 
working drawings abound to elucidate difficult combinations and the most complicated wiring systems are easily 
unravelled by means of superb coloured diagrams. Mr. Dowsett has produced the Wireless Vade Mecum. 

SEND THIS COUPON 
TO -DAY 

The GRESHAM PUBLISHING COMPANY, LTD., 
66, Chandos Street, Covent Garden, London, W.C.2. 

Please forward me a copy of the Prospectus of your work, " Wireless 
I Telephony and Broadcasting." It is understocd 1 am under no obliga- 

tion to purchase. 
Name 

Address 
i 

IM.W. 1.6.24. (Please write clearly.) 

In replying to advertisers, use COUPON on last page 65 
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21/4 miles of wire on a 
Eureka Concert Grand 

INSTEAD of being built to a 
price, the Eureka Transformer 
is built to an ideal. As manu- 

facturers of Broadcast Receiving 
Sets from the commencement, we 
have had the opportunity of com- 
paring practically every worth- 
while Transformer on the market. 
In our expert opinion, they all 
failed in one point-purity of tone. 
Volume they had-for volume is 
merely the result of mathematical 
calculation of ratio between 
windings. A step-up ratio of five 
to one will produce any amount of 
noise-it will give volume, but at 
the expense of purity of tone. 
The Eureka has been designed 
regardless of mere cost entirely for 
those who appreciate the folly of 

Electric Appliances Ltd. 
7 & 8, Fisher Street, London, W.C.1. 
Scottish Agents FULLER, BLSCKIE & 
RUSSELL, Ltd., go, Gordon St., Glasgow. 

Low frequency 

spending L8 or so on the parts for 
a three -valve Set and economi_ing 
on the most vital item-the L.F. 
Transform er. 
While other makers, for instance, 
are so parsimonious as to cut down 
the amount of wire necessary and 
use a higher step -up ratio to make 
up for the deficiency, our policy is 
to use the largest number of turns 
possible. 
Frankly, we would use even more 
than 21 miles if the results justified it. 
That our efforts to produce a 
Transformer which would set a 
definite standard of its own-both 
in appearance, workmanship and 
performance-are appreciated, is 
proved by the immense demand 
for the Eureka. 

le two types from all Dealers 

Concert Grand .. .. 30/. 
No. 2 (for second stage) 22/6 

June, 1924 

Date of Publication : 7th June. 

An 
Innovation 

By 

RADIO PRESS LTD 
Ei VER on the watch for new 

methods of helping 
readers of MODERN WIRELESS 
to build up good Receiving 
Sets that will really work, 
Radio Press, Ltd., believe that 
they have hit upon a method 
that will be extremely popular. 
The idea is to supply a large 
cardboard model of the panel 
of the Receiving Set showing 
both the back and the front. 

Panel 
Card No. 1. 

How to make the 
W 1 3 -Valve Set. 

Enclosed in the Envelope with 
the cardboard model of the 
Panel is a full size drilling plan 
which can be used as a drilling 
template for the Ebonite panel. 
The holes to be drilled are 
plainly marked and no mistake 
is possible. 
The Cardboard model on one 
side makes the disposition 
of each component perfectly 
plain while the other side 
clearly shows how every part 
is wired up. 
Full instructions for every step 
are included together with 
the theoretical circuit diagram. 
The total components for this 
Receiver - even generously 
priced - do not amount to 
more than £5 12s. 6d., surely 
a low figure for a really high- 
grade 3 -Valve Set. 
As to operation, this Receiver 
will easily pick up all B.B.C. 
stations-the nearest on the 
Loud Speaker-while 12 miles 
away it has successfully 
received 2 L.O. with no aerial 
at all. 
This panel card system is 
certainly appealing very 
strongly to those home con- 
structors who want to get a 
very clear idea of the lay-out 
and arrangment of the Set 
before they start work. It 
undoubtedly permits a very 
good conception of the ultimate 
result being obtained before 
the expenditure of a penny 
piece on components. 

Sold by all Booksellers 
and Published by 

RADIO PRESS Ltd. 
Devereux Court, 

STRAND, W.C.2 
1/3 Post free. 1. 

G.A. tióq " 

66 In replying to advertisers, use COUPON on last page 
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Why Constructors Sometimes Fail 
A Short Chat on an Ever -Topical Subject 

By the EDITOR 

No matter how efficient a set l is described, no matter 
how simple the construc- 

tion, no matter how detailed and 
lucid the instructions, there are 
always a certain number who do 
not get the full results, and some 
who do not get any results at all. 

We have, as an organisation 
which depends almost entirely 
on the confidence which the public 
places in our designs and circuits, 
made a special study of the con- 
structor's troubles and tried in 
every possible way to produce con- 
structional articles which would 
ensure success. 

The Constructive Ability 
The constructor, before he makes 

his set, must not over -estimate his 
own ability. He must, moreover, 
have regard to the simplicity of 
design of the set. The simpler the 
design, the greater will be the pro- 
portion of constructors who achieve 
success with the set. For example, 
a set in which the first valve acts 
as a detector and the second as a 
low -frequency amplifier, if built 
up by one hundred readers would 
probably result in 90 per cent. 
getting the correct results. Add re- 
action to the set and probably 
So per cent. would get the desired 
results ; the others would probably 
use the wrong sizes of coils, would 
not tune correctly, would have 
the reaction coil connected the 
wrong way round, or something of 
the sort. 

H.F. Troubles 
If, now, a set containing a stage 

of high -frequency amplification 
is made, the chances are that 
the number of successful sets will 
he lower ; while if a dual receiver 
using two or more valves is des- 
cribed, perhaps only 6o per cent. 
would get good results. 

The fault is either in the article 
or in the constructor, or just as 
likely in the apparatus he uses. 

As regards the effectiveness of 
the :.sets described in MODERN 
W.m.ELESS - and, Wireless Weekly, 
there can be rio question. Every 

single set which is now published 
in MODERN WIRELESS and Wireless 
Weekly has been personally tested 
by a member of the Radio Press 
staff fully qualified to carry out the 
work, and I myself, as a matter of 
personal interest, have tried out 
many of the sets. 

Readers will also be interested 
to know that sets constructed for 
MODERN WIRELESS and Wireless 
Weekly are frequently exchanged 
between different members of the 
staff to try out. From this it will 
be seen that every precaution is 
taken to see that the actual set 
gives really good results. 

We could easily arrange for any 
one having any doubts as to the 
capabilities of a set to have a 
demonstration, provided the ap- 
plication was made early enough 
and before the set was dismantled. 

As regards the description of sets, 
the numerous letters which we 
receive make it clear that even 
absolute beginners frequently get 
excellent results the first time. 
Very rarely some slight error in the 
description occurs, and a correction, 
in such cases, invariably appears in 
the next issue of the paper con- 
cerned. 

", Improvements " 

The reason for lack of success, 
in some cases, must therefore be 
looked for elsewhere. It is astound- 
ing the extent to which designs 
published in these papers are 
improved upon by constructors. 
A straightforward panel set is con- 
verted into a most elaborate 
cabinet set looking like a piece of 
furniture, with great long leads 
between different parts of the set, 
and innumerable switches intro- 
duced to enable different com- 
binations to be obtained. When 
the set does not work the con- 
structor writes plaintively to us 
and expects to receive our sÿm- 
pathu and advice. 

Some other constructor, even 
if he adheres to the described 
arrangement, alters the corn. 
and perhaps connects in- the set 
some shabby, nameless transformer. 

While we do not expect every con- 
structor to buy a complete set of 
new components for every set he 
makes, yet if he departs from the 
description he does so entirely at 
his own risk. In some kind of 
circuits the substitution of different 
transformers, for example, causes 
entirely different results to be 
obtained. 

Transformer Troubles 
Where only one note magnifier is 

employed, the chances are that 
different transformers may be tried 
without very much difference, but 
when two transformers are em- 
ployed, a low -frequency howl may 
be set up, or bad distortion may 
arise. These disadvantages may be 
corrected to some extent by the man 
who has a good grounding in the 
general technics of valve circuits, 
and problems of this nature are 
dealt with very frequently in my 
weekly " Valve Notes " published 
in Wireless Weekly. The con- 
structor, however, without much 
technical knowledge of the sub- 
ject meets with difficulties. This is 
particularly the case when dual 
circuits are being arranged. I do 
not for a moment suggest that any 
particular type of transformer is 
best for dual circuits ; I do, how- 
ever, suggest that if a constructor 
departs from the instructions given 
in the article dealing with a dual 
circuit, he may find that the results 
he gets are very different from those 
which the author of the article 
originally got. 

For example, with a certain pair 
of transformers, a certain con- 
denser connected in a certain 
position might be found desirable 
by the author of the article. The 
arrangement may be perfectly 
stable, but if some other kind of 
transformer is used, the reaction 
may he increased, or some other 
effect may be varied, and the circuit 
may be unstable and give in- 
ferior results. 

' Dual Circuits 
In dual circuits, particularly, 

is it desirable to adhere strictly to 
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the specification if at all possible. 
Often the specification may be 
varied by the substitution of 
different components, but, as stated 
before, the risk is the constructor's. 
In order to ensure that the set 
may be exactly reproduced, we are 
making a practice of specifying the 
actual names of all the components. 
This has been done as a result of 
the answers on question papers 
which we recently issued. Not only 
are these lists of components 
valuable to those who desire to 
reproduce the set exactly as 
described, but they also give the 
constructor some idea of reliable 
component parts. An unsatis- 
factory component would naturally 
not find its way into one of our sets. 

While writing about components, 
it might be as well to suggest to 
readers that the practice of going 
into a shop and buying a vario - 
meter, or condenser, or even small 
components such as valve holders, 
of nameless brand, is a very dan- 
gerous practice. The great in- 
terest in radio has resulted in a 
large number of nonentities pro- 
ducing inferior stuff which is sold 
at large discount to shop -keepers. 
Many of these, even with the best 
intentions, may sell these com- 
ponents without knowing their 
inherent faults. For example, in 
the case of a valve holder, the effect 
of a perfectly constructed set may 
be completely spoiled by leakage in 
the valve holder due to the use of 
inferior composition or ebonite. 

An Ebonite Warning 
The same warning may be issued 

in connection with ebonite, which is 
sold in many grades, including very 
poor quality material quite un- 
suitable for wireless reception. 
Unfortunately, the selling of 
branded ebonite is all but un- 
known in this country, and the lack 
of enterprise amongst ebonite 
manufacturers is such that I can- 
not recall one particular brand 
which is sold for wireless purposes 
under a branded name. The result 
is that the constructor may have 
very inferior ebonite sold to him, 
and the only real way to make 
sure of the quality of the ebonite 
is to buy a guaranteed branded 
manufacture, and I would urge 
readers to support those who are 
prepared to give a name for their 
ebonite and guarantee that it is 
made to a standard. 

Nameless Goods 
We cannot emphasize sufficiently 

the dangers of buying nameless 
goods. irrequently such goods are 
a trifle cheaper ; their origin is 
always doubtful ; and if the ap- 
paratus is faulty you have nobody 

to blame. In the case of named 
goods, you know the manufac- 
turer, and if there is anything 
faulty he will replace it. 

Readers of our papers who order 
apparatus from advertisers are 
particularly secure. If they have 
any complaint regarding either the 
quality of the goods supplied or 
delay in delivery, and they fail to 
get satisfaction, they have the 
whole weight of Radio Press, 
Limited, behind them to have their 
wrongs set right. In no single case 
have we been appealed to and 
failed to obtain full satisfaction for 
our reader. As a matter of fact, 
such cases are exceedingly rare 
because we exercise particular care 
when accepting advertisements. 

The manufacturer of a product 
which he knows is not of high 
standing never attempts to ad- 
vertise it in a reputable journal. 
Nevertheless, his products very 
frequently get into the shops, and 
the foolish purchaser can get no 
redress. 

Minor Faults 
The experience of individual 

members of our staff, and of our 
Information Department, indicates 
that frequently the source of 
trouble is in some minor com- 
ponent which is, perhaps, of faulty 
insulation. A valve holder, for 
example, is a frequent source of 
trouble, in spite of the fact that 
special valve holders are now 
marketed with widely spaced con- 
nections, so that not only is the 
capacity effect greatly reduced, 
but also the chance of leakage. 
The ordinary valve holder with nuts 
is a very frequent source of trouble ; 

the nuts come very close to each 
other, and not only is there a 
g: eater capacity between the pins, 
but a very serious chance of 
leakage. A little dirt, and a few 
filings, and the set will either not 
work at all or work in a very 
inferior manner. A few more 
pence on a special valve holder will 
insure you against this trouble. 

Tuning 
Tuning is also a very common 

source of trouble to beginners, 
although to the experienced man it 
will seem very simple. There are 
still an extraordinary number of 
constructors who do not realise 
that when tuning a set it Should be 
possible to tune out both above and 
below the incoming wavelength. 
The question of different aerials 
is an extremely important one and 
a set which may be stable on one 
aerial may oscillate furiously on 
another. For this reason I am 
encouraging the fitting of sets with 
a constant aerial tuning con- 

denser, consisting of a series con- 
denser of o.000i µF capacity in 
series with the aerial, parallel 
tuning being used. The use of 
this fixed condenser virtually 
places practically all aerials on 
the same plane, by reducing their 
capacity to a minimum, enabling 
similar coils to be used in all cases. 

Valves 
As regards valves, I do not 

attach very much importance to 
specifying valves in constructional 
articles. The valves at present on 
the market are all very much of a 
muchness, although some manu- 
facturers seem to ensure a uniform 
standard for their valves, an 
extremely important matter for the 
enterprising valve manufacturer. 

As regards distortionless recep- 
tion, this is a matter in which 
technical knowledge plays more 
part than anything else ; it is a 
question of the proper operation of 
the set, the avoidance of excessive 
reaction, the introduction of grid 
bias on the low -frequency amplify- 
ing valves, the use of good quality 
transformers, and the ability to in- 
troduce various correctives, such as 
resistances and condensers, to en- 
sure perfect reproduction. Only by 
reading notes of the character out- 
lined above will the home con- 
structor be able to get the best 
results. There is far more in 
radio than merely joining together 
a number of different components 
and mounting them on a panel. 
The best results will always be 
obtained by those who have some 
theoretical knowledge of the sub- 
ject. 

eeeeeeeeeeeeeeeee 
Envelope e No.2 

eeeeeeeeeeeeeeeee 
To the Editor of MODERN WIRELESS. 

SIR,-I have just built " The 
Family Four -Valve Receiver, 
No. 2 Envelope," the components 
being exactly as description, except 
that I have used " Silvertown " 
transformers and ebonite panel. 
I get all B.B.C. stations on G.E.C. 
loud -speaker with wonderful clear- 
ness and volume. Our local station 
and Manchester I have to toue 
down when using four valves ; the 
latter station comes in practically 
as loud as Sheffield and with 
exceptional clearness. I thought 
it well to make known my result 
as this is my first attempt at 
building a set. 

Yours faithfully, 
J. W. MORTON. 

Sheffield. 

www.americanradiohistory.com



June, 1924 MODERN WIRELESS 

47 

i 

" If it's good enough for 
the biggest ships afloat . 

where Wireless is, of necessity, a matter demanding the R.C.C. 
Standard of accuracy and efficiency, then the Polar Condenser has 
certain advantages which you wireless landsmen would do well to note: 

1.-Wide capacity limits. 
2.-Insulation tested to 1,000 volts. 
3.-Complete metallic screening. 
4.-A conveniently divided tuning scale. 

This is an ideal arrangement from all points of view, as the scale is marked in 
wavelengths (metres) and the capacity is graded so as to give uniform change of 
WAVE -FREQUENCY for a given movement at any part of the scale. 

5.-Robust construction. 
6.-Compactness. 
7.-Ease of panel mounting. 
8.-Low price. 

You can buy the POLAR CONDENSER in the following capacities :- 
.001; .0002; .0003; .0005. 
USES FOR "POLAR" CONDENSERS. 

" Polar" Condensers are eminently suitable for the following purposes:- 
(a) Aerial tuning-either series or parallel arrangements-.0or recommended. 
(b) Secondary tuning any capacity may be used, but .00r recommended. 
(e) Tuning of High Frequency Transformers .0005 or .0003 recommended. 
(d) Tuning of High Frequency Reactances .0003 recommended. 
(e) Tuning of separate heterodyne or wavemeter circuits .00r recommended. 
(f) For other general purposes .00r should be used. 

Prices : Unmounted, 10/6 ; Mounted, 20/-; from all Polar Stockists. 

Any of the above capacities can be changed to an alternative Maximum 
Capacity by forwarding the Condenser, with covering remittance of 

2/6, to 

B.C 
RADIO COMMUNICATION 

COMPANY. LTD. : 
3435NORFOLK ST. LONDON.W.C.2 e " 

Br.arzches 
NEWWTI.E GLASGOW LMIRDOO4 SOOT MMM. 
ssuuryes. sr. n, qx ".r. er.o. v. 

Fled Ad. Co: 

In replying to advertisers, use COUPON on last page 69 

www.americanradiohistory.com



MODERN WIRELESS June, 1924 

ß/A!2 AauaA(+w .taw rt 
cd-a) 

1CU/G4 

PALACE OF ENGINEERING, 
Avenue 11, Bays 8 & 9. 

BRITISH EMPIRE EXHIBITION. 

The WEMBLEY PHONE (ºs ii1usfrated). 

THE greatest triumph of British Wireless Manufacturing 
skill, a phone which not only completely outclasses any 

higher priced headsets by its perfect reception, but is made 
to sell at a price which at last competes with the inferior 
imported models-neither of Br tish origin nor backed 
by responsible Guarantees. The Wemb:ey Phone is 
BRITISH MADE and GUARANTEED at 14/6 a Pair' 
The STELLA PHONE. 

A Super model of the perfect lightweight headset, Like t'te 
Wembley Phone, this is entirely British owned and fully 
guaranteed to give perfect reception. It fits comfortably and 
lightly yet firmly to the ears, and every pair is most carefully 
tuned before your dealer gets them. Yom may pay more, but 
the extra money will not give you any advantage over the 
wonderfully clear reproduction you get from the Stella Phone 
at 17/ea pair. 

Buy at Wembley, or front any good Wireless Dealer. If 
unable to obtain from your local store, write direct to:- 

STELLA WORKS, 
31-37, Wybert Street, LONDON, N.W.1. 

Telephone : Museum 83go. 

STELLA 
Loudspeakers. 

Big Stella Mounted in 
poli,hed Mahogany 
Cabinet. Guaranteed 
perfect in every way, 

701.. 
Little Stella, 35/-, 

"pOWQUIP" 
NOTICE TO OUR PRESENT AND PROSPECTIVE .CUSTOMERS. 
In order to deal satisfactorily with the enormous demand for "Powquip" intervalve 
we have found it necessary to take over much larger premises and install 

We are now in a position to supply "Powquip" 
transformers in any quantity, large or small, 
and our up-to-date methods of manufacture 
and careful inspection ensure that the standard 
of our products shall be fully maintained. 

THE TONE IS BRILLIANT." 

NEW ADDRESS : 

KINGSBURY WORKS, 'Tau," RY THE HYDE, 

HENDON, N.W.9. 
Stn. ìype. Ratio 4 : 1 for 1st stage' 

Ratio 2 : 1 subsequent stages. 
PRICE 14/6 

either ratio. 

Telephone : Kingsbury, 196 and 197. 

Telegrams : "Powquip," Hyde, London. 

transformers 
extra plant. 

6Ec.' oor3a 

Shrouded type. Ratio 4 : i ist stage. 
Ratio 2 : i subsequent stages. 

PRICE 18 /. 
either ratio. 

SPECIAL TRANSFORMER RATIO 14 :1 FOR HIGH TENSIONLESS CIRCUITS, PRICE 16/- 

70 In replying to advertisers, use COUPON on last page 
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Accumulator Terminal Clips 
Messrs. The Runbaken Magneto 

Co., Ltd., have sent for report a 
sample of their Radio Accumulator 
Terminal Clips, for making con- 
nections to the accumulator, These 
are easily removed and non- 
corrosive. They take the form of 
a strong spring jaw, with teeth, 
opening about j in., which can 
grip the nut or screw of an 
accumulator terminal, and cut 
through a superficial layer of 
corrosion so as to make good 
electrical contact. The hold was 
found to be extremely firm, and 
on trial, even on a badly corroded 
terminal, where -the terminal nut 
could not be moved without en- 
dangering the lead plates, a low - 
resistance connection was possible. 

The connecting wire is made 
fast to a small screw in the other 
end of the clip, small tags being 
bent down on the insulated covering 
to hold it the more securely. 

It might be suggested that the 
clips would be somewhat easier to 
connect up if the screw to hold the 
lead -wire were a ' little longer. 
Except for this small point, the 
clips can certainly be recommended 
as a substitute on accumulators 
for ordinary terminals, where 
sooner or later the latter always 
corrode and give trouble. 

Harmotone Crystal 
Messrs. The Sclerine Crystal Co. 

have sent' for test a sample of their 
" Harmotone " crystal, in boxed 
form, and with a special cat's - 
whisker. This is a coarsely 
granular galena type of crystal. 
The. number of sensitive points 
was found on trial to be very 
great, and a freshly broken surface 
showed similar results. Tested 

quantitatively and qualitatively 
in aural tests, in comparison with 
the customary standard of galena 
crystals, it showed up well as a 
good all-round crystal for general 
use and in reflex circuits. 

A Short -Wave Plug-in H.F. 
Transformer 

Messrs. Leslie McMichael & Co., 
Ltd., have handed us for trial a 
plug-in H.F. transformer to cover 
the range from 8o to 15o metres, 
with a .0003 µF parallel tuning 
condenser. This is a highly 

A McMichael H.F. short-wave 
transformer. 

finished unit, with the windings 
in slots on a ig in. diameter ebonite 
cylinder, and having the usual 
four -pin fitting at the lower end. 

On test it proved to cover 
exactly the stated range with a 
condenser of the specified size, 
and operated successfully in a 
two -valve short-wave receiver, 
short-wave amateur Morse and 
telephony being received with fair 
selectivity. The amplification was, 
as is usually observed on these 
extremely short waves, not of a 
very high order, 

71 

Inductance Formers 
Messrs. London Hydroloid 

Products, Ltd., have submitted 
for test samples of their water 
proof tubes for inductance formers, 
which they make in various sizes 
in demand. The samples were of 
the 4 in., 41 in., and 5 in. diameter 
types. - 

These tubes were .of ..a stout 
cardboard, treated in a manner tò 
render them less susceptible to 
moisture. This was confirmed by 
actual trial by immersing it in 
water. Tested practically as a 
former for a receiving tuning - 
inductance, the signal -strength, 
sharpness of tuning, and small 
reaction -demands for steady 
oscillation gave evidence of small 
dielectric losses. The insulation - 
resistance between brass screws 
inserted an inch apart was the 
satisfactory figure of nearly 3o 
megohms. 

The tubes were mechanically 
strong, standing up to a cutting - 
tool and not tearing readily where 
wires were brought through for 
tappings and ends of coils. 

A Steel Accumulator 
Many of the troubles associated 

with the ordinary lead accumulator 
appear to be eliminated in the 
Ni -Fe cell supplied by Messrs. 
Batteries, Ltd., of 'Redditch. 
These are of the type usually 
known as the Edison cell ; they 
are made under . the Swedish 
Jungner patents. Both of the 
plates, and the container as well. 
in some models, are made of steel, 
whilst the electrolyte is an alkaline 
solution. The voltage per cell 
falls from about 1.5 to r.i 
during discharge, the greater part 
of the effective discharge being 
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DIAMON D 
WIRELESS 

LTD 
Filament Rheostats 5 ohm 
turned ebonite former .. 1/6 
L.E.S. micro control 5o ohm 
for all types of valve .. 3/6 
Harney Crystal Detector 
Micrometer adjustment . 3/6 
Cell holders, all ebonite, 
smooth action and beautiful 
finish, 2 way 3/6, 3 way 4/6 
Variometer, solid ebonite, 
internally wound, ball rotor 
and former 3(1.2-7oo_n. With 
knob and dial. . Wonderful 
value . 10/6 
Dr. Nesper Phones. World 
famous 4,000 ohm. We 
guarantee each pair .. 15 6 
Basket coils. Set of 300- 
3,000 metres 1, 11 
H.T. Batteries. 6o v. excel- 
lent, with plugs 
Spearpeint Catswhiskers 
Phosverum alloy each 
"Diamie" Crystals. Type A. 
Exceptional results, per tube 
Diamond Loudspeakers. 
Wonderful tone and strength 
From 18/6 to 

We guarantee e}erythin; we sett. 

Large assortment of sets and all 
types of accessories. Visit our 
showrooms or write for catalogue. 

DIAMOND WIRELESS, LTD. 
184, Oxford Street, London, W.1. 

8/6 

-/3 

1/3 

£3 

YOUR CABINETS. 
The original House tor hand -polished 
Mahogany, Oak and Teak Cabinets made 
to customer's own design. Ebonite Panels 

cut to size, drilled and eng aved. 

SPECIAL 
2 M.F. MANSBRIDGE CONDENSERS hi 

H.T. etc. 2;6 each. Pest Free. 

W.H. AGAR, 
MANZ/FACTURE& OF.TRLEPHONEad 

RADI.) APPARATUS. 

Tat. L. (mull 3305. 19, WHITECROSS 
PLACE, .WILSON STREET. E.C.S. 

Leadership 
N every sptiere of life 
or field of bus'ness, 
one man or one firm 
leaps to the front, 

LEADERSHIP, however, creates re- 
sponsibilities. We realise ourf, and 
appreciate that our duty to the ever 

increasing number of readers of Modern 
Wireless and W refesa Weekly lies in 
maintaining the high standard of quality 
prevailing at their inception. 

RADIO PRESS LTD. 
Devereux Court, Strand, W.C.2. 

around 1.2 volts. A very large 
range of sizes is listed by the 
manufacturers, up to the largest 
for power purposes ; those recom- 
mended for radio are rated at 5 
volts (for 4 -volt valves), and from 
22 to 90 ampere -hours (actual) 
capacity. These have four cells. 
Some three -cell types are also 
listed which would be suitable for 
the .o6 type of valve. The makers 
claim that these cells are immune 
from self -discharge ; e.g., a small 
cell they make for bell -ringing and 
similar domestic uses can be 
charged once a year, and will last 
almost indefinitely. 

A small two -cell unit, type dAr, 
of io ampere -hours capacity, and 
rated voltage of 2.5, was submitted 
for test by the makers, and was 
put through an ordeal that very 
few batteries of any type would 
have any chance of surviving, 
without apparently suffering the 
least damage, giving the full 
capacity and unimpaired voltage 
after the ill-treatment. 

The battery was in a strong 
steel container, 3 by 2-1 by 
4 in and weighed - just under 
3 lb. Substantial nut terminals, 
insulated by rubber sleeves, were 
provided in the top, and screw 
vent -plugs. The cell was wrapped 
up in a paper parcel, with no 
attempt to keep it right side up : 

only a very slight seepage had 
taken place, k.nd this of relatively 
harmless alkali. 

The accumulator gave about 2.5 
volts on open circuit ; with co 
amperes current the voltage was 
2. On . steady discharge at about 
r ampere, the voltage was, for 
the better part of the time, around 
2.4 volts, and full capacity was 
shown. After running down com- 
pletely overnight, and short- 
circuiting with a short copper wire 
for half an hour, the cell was rolled 
down a short flight of stairs, and 
then thrown out of a first -storey 
window on to a grass lawn. It 
was then inverted over a clean 
sheet of paper ; after some time 
only a very slight seepage of 
alkali took place. 

After standing discharged for a 
day the voltage had recovered to 
2 volts. It was then charged at 
a rate of approximately 7 amperes, 
for four hours. Discharged at a 
r --ampere rate, it gave approxi- 
mately 11 ampere -hours, the volt- 
age falling meanwhile from 3. 
(when freshly charged) to 2.4 and 
2.2. It was then short-circuited 
for half an hour, and placed on 
charge reversed (a thing that has 
been known to happen at charging 
stations) at a ro -ampere rate for 
two hours. It showed a reversed 

voltage of 3 volts, rapidly 
falling to zero. On giving a charge 
in the right direction, now at a 
5 -ampere rate for some four hours, 
it was gassing freely, and showed 
full voltage ; discharging through 
a valve which took .4 ampere, it 
gave practically full capacity, and 
in actual reception was silent and 
quite satisfactory in every way. 

Several subsequent charges and 
discharges confirmed that the 
accumulator was in no way injured 
by this drastic treatment. 

It is an accepted fact that the 
Edison type of accumulator has a 
rather smaller current efficiency 
than the lead type ; this fact is of 
small moment in connection with 
the accumulators used in a radio 
set. But the matter bf voltage - 
drop during discharge must be 
taken into account ; for this reason 
the 5 -volt (four -cell) type is 
re : mmended for 4 -volt valves, 
and the three -cell for valves 
requiring 2.5-3 volts. 

Whilst the initial cost of these 
Ni -Fe accumulators is heavy, being 
twice to three times that of the 
ordinary lead accumulator, the 
makers rightly point out that the 
immunity from sulphating, buckling 
of plates, etc., and the life, measured 
in years, which can be expected 
from a steel accumulator in a steel 
container, must be set off against 
first cost. 

Plug-in Basket -Coils and H.F. 
Transformers 

Messrs. Reynolds & Bradwell 
have sent for test types of their 
plug -mounted basket -coils on rigid 
formers, and basket -coil trans- 
formers of the plug-in variety. 

The coils are wound on small 
wooden spokes fixed firmly into an 
ebonite centre -piece, and fastened 
securely into the standard type of 
plug -and -socket fitting for use in 
ordinary coil -holders. The lower 
members are wound of a reasonably 
stout gauge of wire. The con- 
struction is neat and substantial ; 

the coils, unlike most basket -coils 
appear to be capable of with- 
standing hard wear and rough 
treatment. 

On actual test, on a double 
4o ft. P.M.G. aerial, the range 
covered -with a .0005 µF (actual- 
not " nominal ") variable con- 
denser in parallel was : No. 2, 
375-5ro metres ; No. 3, 460-680 
metres ; No. 4, 700-1,000 metres ; 

No. 5, r,000 to 1,45o metres ; 

No. A, 1,300-2,320 metres ; No. B, 
1,70o-3,000 metres ; No. C, 2,400 
to over 4,000 metres (the last three 
with .001 condenser). The figures 
given by the maker differ somewhat 
from these, and were - evidently 
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determined on an aerial of lower 
capacity. It will be noticed that 
the No. 2 is not available for the 
lower wavelength stations, except 
on an aerial of small electrical 
capacity or by the use of a series 
condenser of unusually large size. 
The No. 3 is also of rather awkward 
size, as when used with a series 
condenser (the most efficient 
manner for valve -reception) one 
of ordinary size is not very con- 
venient. It is possible that the 
makers, who are located in Birming- 
ham, were chiefly concerned with 
a design most suitable for 475 
metre reception. 

The matter of overlap to cover 
the whole range might receive 
attention also. With a series 
condenser there was no difficulty 
in choosing a suitable reaction - 
coil. 

In actual reception very satis- 
factory results were obtained with 
these coils, tuning being sharp 
and selectivity higher than is 
usually observed with plug-in coils. 
The No. 2 coil, with a .000r µF 
parallel tuning -condenser at its 
minimum, when it just tuned to 
365 metres on the large aerial, 
gave a signal -strength, measured 
by rectification of whole carrier 
wave of the local station, at least 
as high as any commercial tuning - 
device we have tested, being 
actually go per cent. of the 
standard. 

In valve reception, with critical 
reaction, an unprecedentedly high 
figure for the signal -voltage was 
also recorded. The effect of the 
generous wire -size and small 
dielectric losses and distributed 
capacity were noticeable here. 
With the Nos. 3 and 4, and series 
condenser, Cardiff, Manchester, 
Newcastle, Glasgow, Birmingham, 
Postes et Télégraphes, and Brussels 
came in well with a detector -valve 
alone. Aberdeen happened to be 
badly jammed by Morse. 

The plug-in H.F. transformers 
were of similar general design, but 
with the customary 4 -pin fitting 
for plugging into a valve -socket 
holder. The two windings were 
apparently wound on together on 
the same former. On test with 
the " Meg " tester, the mutual 
insulation -resistance proved to be 
adequate. 

The T2 covered from below 300 
to 530 metres with a .000z µF 
parallel tuning condenser, and with 
efficient tuning device and L.F. 
stage, on an I-V-I receiver all 
the broadcast stations came in 
well on the loud -speaker, with 
this as H.F. coupling. The T4 
covered from 600 to 1,25o metres ; 

T6 from r,roo to 2,200 ; and T7 

MODERN WIRELESS 

from i,800 to 3,200 metres. With 
three valves Radiola came in 
extraordinarily well with the T6 
on the loud -speaker ; Eiffel and 
Kònigswusterhausen on the T7- 
Eiffel being readable on two valves 
on the loud -speaker. 

With a reservation as to the 
precise numbers of turns on the 
lower members, these coils and 
H.F. transformers can be heartily 
recommended for experiment and 
regular use, showing an efficiency 
which compares favourably with 
that of any of the commercial 
types of plug-in inductances avail- 
able. 

Terminal Tags 
Samples of terminal tags have 

been sent for inspection by S. H. 
Collett from a wide range of 
different types manufactured. 
These are made of the spade and 
eyelet variety, in brass and copper, 
and bright, tinned, or nickelled 
finish, of various sizes. The 
samples submitted proved to be 
of the right kind of material, being 
sufficiently malleable to endure 
opening up of the jaws to remove 
an old wire and to replace a fresh 
one-a severe test. The soldering - 
tags tinned easily and stood sharp 
bending. 

ea suuiasi uu iii ' 
; A Reader's results N. s with the 

Auto - Transformer 
ma Crystal Set 
.is e..ti 
To the Editor of MODERN WIRELESS. 

SIR, It may interest you to 
know that I made up the auto - 
transformer crystal set described 
in your spring number. I used 22 
and 26 S.W.G. wire instead of the 
thick wire reco mended, and ob- 
tained wonder - 'y good results for 
a crystal set. Aerial is a standard 
P.M.G. one, with ordinary water - 
pipe earth. 

Signals are quite loud, and when 
things are quiet in the vicinity 
every word from 2L0 can be easily 
heard and distinguished. 

The set is made up quite roughly 
and nothing whatever is soldered. 

Perhaps you may describe in an 
early issue of MODERN WIRELESS 
how to make a set of this description 
to receive signals from the proposed 
r,600 -metre station. 

Wishing your paper every success, 
I am, yours truly, 

D. A. TROWBRIDGE. 
Staines, Middlesex. 

COMPONENTS. 
ASK YOUR DEALER FOR THEM 

(Prov. Protected,) 

CAM -VERNIER 
COIL HOLDER 

With Reaction Reverse and Shorting 
Switch. 

Price 12¡6. Without Switch, 9/.. 
Postage 4d. 

CONDENSER & 
SET CLEANER 

I'rrice 9d each, Postage 2d. 

VERTICAL 
COIL HOLDER 

New type for use on vertical panels 
and inside cabinet doors. 

Price 7/6. Postage 3d. 

LIST POST FREE. 

GOSWELL 
ENGINEERING CO., LTD., 
12a, PENTONVILLE RD., LONDON, N.1. 
Liberal Trade Terms. 'Phone; North ;o;i. 

73 

www.americanradiohistory.com



MODERN WIRELESS June, 1924 

(Continued from page 22.) 
the broadcasting station (say ro or 
15 miles) you will hear signals in 
excellent strength and will not 
need to use reaction. If, however, 
you are some distance away turn 
your potentiometer knob slowly 
clockwise until you find the best 
reaction effect produced. For 
every small movement of the 
potentiometer readjust your con- 
densers so that you do not 
suddenly hit oscillation point and 
cause howling. When you have 
practised this and obtained the 
best signals from your local station 
(I am assuming that you connected 
the telephones to their right ter- 
minals and also a loud -speaker 
to the specified position) turn the 
change -over switch to the 5 -valve 
position and light your last two 
valves by turning on the filament 
resistances. You should now get 
excellent signals in the loud- 
speaker and a little practice with 
the switch will show you that it is 
a simple matter to tune in on 
three valves and then, when every- 
thing is right, to turn on to 5 -valves 
for the loud -speaker. You will 
be astonished at the purity and 
quality of signals obtained. Note 
that the change -over switches 
turn the last filaments on and off. 

If you are very close to a broad- 
casting station you will find that 
you can turn off the high -frequency 
filaments leaving the detecting valve 
alone alight and still hear excel- 
lently either on telephones or using 
the change -over switch on the 
loud -speaker. For distant stations 
you will find that the reaction is 
controlled by the potentiometer 
without the use of any reaction 
coil, and on my own aerial I find 
it is easy to obtain all the reaction 
necessary to bring the set up to 
oscillation point with this potentio- 
meter, even on the longer wave 
such as that used for the Eiffel 
Tower telephony. However, on 
some aerials which do not oscillate 
easily, it may be necessary on the 
longer wavelengths to use a small 
reaction coil. If this is so then 
withdraw the short-circuiting plug 
and plug-in, say, a 35 or similar 
coil, and use it carefully to obtain 
the reaction effects. 

+N.T. 
REACTION 

RES/STANCE 

RESISTANCE 

PLATE 

FILS 

TOP L.S. - 
L S. + 

TEL + 
TEL - 

50T TOM 

Switch details. 

OEAO 

Valves to Use 
The reader has a very wide 

choice in the valves he can_ use, and 
it would be invidious to make 
comparisons. I would recommend, 
however, if it is possible to do so 
and if you have large enough 
accumulators, to use bright emitters 
throughout. For the two high - 
frequency sockets choose valves 
which are good for this work. Most 
of the general-purpose valves will 
do here, and there are one or two 
valves sold specially for high - 
frequency amplification. Fo: 
detecting any good general-purpose 
valve will do, or a special detecting 
valve such as the R.4.B. made by 
the Marconi Osram Company. "R " 
type valves serve excellently for 
the note magnifying stages, and 
I would recommend you to use on 
them not less than roo volts. For 
the very best results, of course, 
you should use a power valve in 
the last socket with the correct 
grid bias. Readers who construct 
this set are invited to write to us 
stating the results they obtain, 
and in particular the valves they 
use. Comparisons of readers' 
results are very helpful. 

_ 

1 BEST sr TEST. 
" ELLA " BATTERY CHARGERS. 

A.C. Model. 
Output 5/10 amps. 9 volts. Complete 
with Pole Indicating Ammeter and all con- 
necting leads and adapter - - £6 6 0 

Wherever electric light is installed 
wireless accumulators can be charged 
CHEAPLY and EFFICIENTLY by 
means of the " ELLA " Battery Charger. 

No need to pay exorbitant prices for re- 
charging. Install an " ELLA " and be 
independent. At the same time charge the 
batteries of your friends who are not so 
fortunate as to have electricity supply. 
Save the price of the Battery Charger and 
reduce the maintenance cost of your 

wireless set. 

Send for Descriptive Leaflet. 
Trade also supplied. 

D.C. Model. 
Output 5 amps. 9 volts. Machine only 
£5 12 6. With Switchboard and Pole In- 

dicating Ammeter and Regulating Resistance 
as illustrated - - - - £6 15 0 

LIONEL ROBINSON & CO. 3, Staple Inn, 
London, W.C.2. 

Ezz 'Phone : Holborn 6323 (Two Lines). 
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By reason of imperfect design 
many transformers perform satisfac- 
torily only unger certain conditions. 

This inefficiency has been overcoms 
by the H.T.C. Its design is such 
that all conditions are favourable. 

The H.T.C. operates over the 
extremely wide range of frequencies 
contained in Broadcast without accen- 
tuating any one note or is harmonics. 
The design also allows far the varying 
strength of signals so that there is 
no possibility of any cistortion due 
to overloading. In fact, the H.T.C. 
is an excellent all-round transformer. 
You may purchase with more than 
trust ; you may buy them with 
confidence, although the price is 19w. 

The H.T.C. Telephone Trans- 
forna r is e wally perfect, and similar 
in appearance and finish. 

Price 15/- each. 

H. T, C. PRODUCTS ARE SCIENTIFICALLY 
DESIGNED AND THEIR ELECTRICAL 
PERFORMANCE IS UNRIVALLED 

Again we have successfully made a departure from 
conventional design in the H.T.C. Valve Holder. It is 

compact and allows the valve to fit flush to the 
panel. Contact is made by means of tongues .of. nickel 
silver spr,nging against the valve legs. 

The great advantage of the H.T.C. Valve 
Holder is a very low capacity and high 
insulation, which gives a vastly increased efficiency. 

As no metal parts are exposed it is impossible 
to short the H.T. across the filament. 

Type C., as used in constructional articles else- Fateat Pending. Type 
where in thisissue. (Template supplied.) 1 /6 each. C 

Type A. (above Panel Model), 1 /9 each. 

If your local dealer cannot supply write direct to: 

H.T.C. ELECTRICAL CO., LTD., 
2 & 2a, BOUNDARIES ROAD, BALHAM, S.W.12. 

Trade Enquiries Invited. TELEPHONE : Battersea 374 

Manufacture of Broadcasting Apparatus. 

USE OF PATENTS 
VP HE pioneer work of the Marconi Company in con- 

nection with wireless telegraphy and telephony 
is well known, and as the result of many years of 

research work and considerable expenditure, the Company 
controls numerous patents relating to the manufacture 
or use pf wireless telegraph and telephone apparatus. 

The Company' is prepared to grant a licence for the use 
of its patents in connection with the manufacture of 
broadcasting apparatus to any member of the British 
Broadcasting Company, Limited. 

A large number of firms (including the principal manu- 
facturers) are already so licensed and pay royalty for the 
use of these patents, and all apparatus manufactured 
under licence is so marked. 

Any persons or firms manufacturing or offering for sale 
valve apparatus embodying patents controlled by Mar- 
coni's Wireless Telegraph Company, Ltd., without its 
permission render themselves liable to legal proceedings 
for infringement. 

Whilst hoping that it will not be forced to take legal 
proceedings the Marconi Company wishes to give notice 
of its intention to protect its own interests and those of 
its licensees, and in cases of infringement the Company 
will be reluctantly compelled to take such steps as may 
be necessary to defend its patent rights. 

Marconi's Wireless Telegraph Co., Ltd., 
Marconi House, Strand, London, W.C.2. 

PARAGON 
Is more than a name-it is the recognised 

STANDARD OF PERFECT EBONITE QUALITY. 

Exclusive in specification and manufactured to 
meet the most exacting Radio requirements. 

increased machining speed, without 
chipping, and double life for cutting 
tools, are but other exclusive features of 25°/. 

PARAGON EBONITE 
(Guaranteed to Admiralty "13 " Specification) 

Sheets, Rods, Tubes and 
MOULDINGS FOR ALL PURPOSES. 

Telephone ear caps, transformer and magneto 
bobbins, magneto parts, rough- or machined mould- 

ings of all descriptions. 
WHOLESALE ONLY. 

The PARAGON Rubber Manufacturing Co., Ltd., 

HULL. 
LONDON STORES DEPOT, 

34-36, Whitfield Street, W.1. 
Telephone, Museum 8489. 

TESTED and RECOMMENDED 
BY 

-'MODERN WIRELESS 

PARAGON Guaranteed 
Radio Quality 
Admiralty " B " 

"The EBONITE PANELS Best Blade." 

Fine grain, dry matt finish, ground edges. 

EACH PANEL in SEALED CARTON 
Stamped " PARAGON." 

-- STANDARD 
61 X 5$ X 3116 1¡9d 

úi x 5¡ x} 2i3d 

SIZES. 
14 X 12 x } 

16 X I2 X } 

10/6 
12/- 

8 x 6 
8 x 6 

X 3¡16 
x 

2/6d 
3/3d 

24 X Io X 15/- 

roi X x 5/6d Iol X 7 x} 4¡7d 

12 xlox} 7;6d 12 X 6 x} 416d 

SPECIAL PANELS, similar quality and finish, CUT, 
EDGES SQUARED and despatched same day. 

4d. per square inch-postage 6d. extra. 

Stocked by all reputable Stores. 
But it must be " Paragon." 

PETER CURTIS, 'LTD., 
34-36, Whitfield Street, London, W.1. 

Telegrams : "Paracurtex." Pheue : Museum 8,09. 

In Conjunction with 

The PARAGON Rubber Manufacturing Co., Ltd, 

In replying to advertisers, use COUPON on last page 73 
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THE SUPER GADGET ! ! (Patents Pendin,) 
Why waste time and money on " Omni" or other special Change -circuit sets 
when you can do all, and more, on any good standard set by using the 

HUMPHRYS Valve Adaptor? Post Free 3s. 3d. 
e.6.: A certain man had a Burndept Ultra IV. and 4 Valves (a D.E. 3, 2 

D.E.R.'s, and a B.4). The one requires a dry battery, and the D.E.R.'s 
a 2 volt accumulator, but the 8.4 requires a 6 volt accumulator. He 
wanted to convert his set so as to use each valve with its appropriate. 
battery. Moreover, he wanted a Tuned Anode and Potentiometer for 
the first Valve and an additional H.T. battery for the last with a 
Grid Bias upon the last 2 Valves. 
The job took under 2 minutes, using four HUMPHRYS Adaptors! 
In no standard set in the world could this be done except by use of the 
HUMPHRYS Adaptor. It is uncanny in its possibilities and its 
powers. Everything converted, yet nothing altered i 

S.T. too and Relies circuits strung up on B.B.C. sets while you watch. 
CAN YOU BEAT IT? 

By another device (Patents pending) I eliminate all H.T. from the Detector Valve, 
obtaining thereby incomparable clarity of reception. Conte and see it. 
New and second -band High Grade Burndept, Marconi, Elwell and other B.B.C. 
and experimenters' sets always in stock at cheapest prices. 

Buy from me and you get Expert Service Day and Night. 
W. E. H. HUMPHRYS, 14, CLIFFORD STREET, BOND STREET, LONDON, W. 1. 

PORTABLE RECEIVER 
ALL B.B.C. STATIONS. 
FULLY GUARANTEED. 

Complete for 6 Gns. 
Including Batteries and Headphones. One Valve Reflex and Crystal. Extras: Rotalfies...18í6 Dull Emitter Valve.. 2/ ï- or 30/- 

3 -Valve Portable-Complete, 13 guineas. 
Ma coni Royalty, £1 17s. 6d. B.B.C., £1. 

DEFERRED PAYMENTS ARRANGED. 
Coil -Holders, "Maxone " Special Pattern 
New feature --interchangeable plugs, allowing coils to be re- 
versed without altering connections. Made from best quality 
ebonite with ebonite anti -capacity handles. Nickelled fittings. 

2-way...5i 6 3-way...7/6 Single . 1 /6 
The Wonderful Scott -Taggart 3 -Valve Dual 

Complete set of parts with full £ 6 6 0 instructions for assembling. 
Marconi Royalty .. £1 17s. 6d. extra. 

Finished instrument in £9 17 6 
Extra ; Royalty, 

handsome cabinet, tested Valves and Coils. 
17/7 "Maxone" miniature 

nickelled switches, 
improved type, with 
drilling template- 

S.P.D.T., complete, 1/6 each D.P.D.T., complet 2/- each 
Very attractive terms to trade and factors. Send for full lists. 
A few areas open for Sole Agencies for "Maxone" Receivers. 

J. MACOONALD & CO 
Sole Manufacturers of " MAXONE " 

., Guaranteed Components. 

2, HIGH STREET, CAMDEN TOWN, N.W.1. 
'Phone: North 4386. 'Grams: Fraocha , Norwest, London. 

USEFUL ADVICE! 
Unless a Leak of the proper resistance is placed across 
the grid condenser the valve will either choke or the 
effect of the condenser be destroyed. The value 
depends on both the characteristics of the valve 
and the circuit, and can only be obtained through 
using the "BRETWOOD." the only accurate variable 
grid leak of watchlike precision and scientific design. 

PRICE 3/ - 
Tite only Grid Leah with which it is possible 
to supply a reliable Chart giving 25 different 
readings covering from too,000 ohms to to 
megohrns. This Chart is supplied for use 
with the " iiretre:ood " Grid Leak only, at a 
cost of 1/3. Send yours to be calibrated 

and Chart supplied. 
The "BRETWOOD" Valve Holder makes it impos- 
sible to short-circuit valve. It acts as its own Jig 
and valve fits flush to panel. Valve legs are held yield- 
ing by ball bearing spring device, thus always assuring 
perfect contact. One screw taxing only. PRICE 1/9, 

RADIO IMPROVEMENTS LTD. 
(Prov. Pat.) 95. Great Portland Street, W 1. Liberal Trade Discount; 

CONOmIC 

I 

Size as 
illustration. 

8d. each. 

Plug and Socket Termi- 
nal, highly finished in 
Crass, with RED or 
BLACK INSULATED 

SLEEVES. 

DEAL 
WITH 

" E E C" 
IT 

PAYS! 
R/26v 

T56 Pin Terminal in 
brass. 

Size as illustration. 
2d. ea.1 /6 doz. 

NEW 
40 pase 
RADIO LIST 
Post 
free 
4d. 

DOUBLE POLE45 DOUBLE 
THROW KNIFE SWITCHES 
fur panel mounting, solid nickel 

arms and clips. r {in. throw. 
Price 2 /- 

R/4511 Do., solid copper, 1/6 

R/74c 
POLISHED MAHOGANY CABINET. 

to{in. by 81 in. by 51 in. 1019. 
12 in. by tn in. by 71 in. 12/9. 

High Fre- 
quency 
Trans- 
former 

with reaction coil fi r 
broadcast wavelengths. 

Price 

141144. 

T57 
Spade Terminal in Brass. 

Size as illustration. 
2d. ea. 1 /6 doz. 

Head Office 10, FITZROY Showrooms : ranch and Works 
SQUARE, LONDON, W.1. 303, EUSTON RD., N.W.1. I TWICKENHAM. 

VALVES repaired Quick 

j-? 3ß 9lf '1tlit 
r 

Rr, ,, ''. 

Send your " burnt -out " valves to a proper valve manufacturers for repair. You 
will get them back same as new-and perfectly "hard," i.e., with thorough 
vacuum. We guarantee our repaired valves : 

t) Not to consume more current; 
(z) To have same amplification; 
(3) To have same radiation. 

If cap is broken new nickel -plated cap supplied FREE. 
If glass is broken-new glass supplied free, but in no case can new grids or plates 
be supplied. 

Our files are packed with testimonials from users who regularly receive 
American Broadcasting on our repaired valves. 

We cannot be equalled for good work, low price and QUICKNESS. 
1i RADIONS, LTD., Bollington, Nr. Macclesfield. 

0911 

TRADE 

TERMS 

We make the new Radion Low Con- 
sumption Valve, price 10s. Uses only 
a third of usual current. See our 

advert. elsewhere in this issue. 

In replying to advertisers, use COUPON on last page 
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The Use of Taps in Wireless 
By R. W. HALLOWS, M.A., Staff Editor. 

Tapping ebonite and brass is often thought to be a difficult job. 
This article shows how simple : the task can be made 

THE average constructor of 
home-made wireless ap- 
paratus soon attains a cer- 

tain amount of dexterity in the use 
of quite a number of tools. He has 
not been long at the game before 
he learns to drill straight, to 
measure carefully, to mark out 
accurately and to file cleanly; 
but there is one tool at which 
for some reason or another he is 
apt to shy,. regarding it apparently 
as something too advanced for him 
to tackle. This tool is the tap 
which is used for threading holes. 
It is the rarest thing to find any 
tapped holes at all made in the 
home-made set. Clearance holes 
are used everywhere for terminals, 
valve legs and so on. Now for 
these things the tapped hole is 
better, since it makes for a much 
firmer job. Further, if they are 
screwed into the panel it is not 
usually necessary to place nuts 
upon their shanks, which is a very 
great advantage in the case of 
valve legs in particular. If nuts 
are used upon the shanks of valve 
legs, they must necessarily come 
very close together on the under- 
side of the panel with a con- 
sequent increase in capacity. A 
further point about tapping is 
that it very much simplifies the 
process of soldering on leads, for 
terminals and valve legs so treated 
have not nearly the same tendency 

AU - _ 
11!l',Ni1NIlIfN'YI4LÌIIII'.ïU4C,lr_i'r, 

Fig. 2.-Second cut tap. 

to loosen under the heat of the 
soldering iron. 

Again there are many jobs of 
quite a simple kind which cannot 
be done unless tapping can be 
undertaken. You wish, for ex- 
ample, to make up a plug and 
socket coil holder. You drive the 
plug and socket into f in. holes 
in the ebonite, and to fix them in 
place it is necessary to insert 
screws from the edges as shown in 
Fig. r. The holes for them must, of 

course, be tapped. If you cannot 
use the tap you must needs pur- 
chase the coil holder, though it can 
be made at home for about a 
quarter of what you pay for them. 

THESE HOLES MrrST BE ZIPPED 

fig. 1.--A simple job which can- 
not be done without tapping. 

And there are very many other 
useful jobs which are outside the 
scope of the home workshop, unless 
screwed holes can he made. 

Why constructors should be un- 
willing to tackle tapping I do not 
know, for in the case of ebonite 
especially, it is one of the easiest 
of workshop jobs. If you provide 
yourself with the right tools for 
the purpose,you will have absolutely 
no difficulty whatever in turning 
out thoroughly good work. Be- 
ginners at tapping do not know 
as a rule what kind of tap to buy. 
They go to the tool shop and ask 
simply for a 4 B.A. tap. " First, 
second or third cut ? " asks the 
salesman promptly, and the be- 
ginner, not wanting to show a lack 
of knowledge, frequently makes a 
shot, selecting either a first or a 
third without in the least knowing 
what is the difference between 
them. In the case of very hard 
metals, screwed holes have to be 
made with two or three taps. The 
first, which is very finely tapered, 
and has hardly any thread at all 
upon it, is put through to clear the 
way for the second, which is tapered 
only at its point. The job is 
finished off with the third cut, or 
plug tap, which has no taper at all. 
First cut taps are not required for 
ebonite, which is a soft material, 
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Work 

and plug taps are needed only 
when we have to thread a hole 
which does not go right through the 
panel. As this can be done suc- 
cessfully only with material at 
least A- in. thick, we shall not 
find much use for the plug or 
bottoming tap in wireless work. 
What we need is a second cut tap 
such as that shown in Fig. 2. 
Always buy taps of good make- 
the " saving " on those of inferior 
quality is only about a penny 
apiece for B.A. sizes, and with them 
good work is problematical. Do 
not be put off with long-shanked 
taps, for these are always liable 
to break if any strain is put upon 
them. The best type ai a those 
made by Card's, which in the 
B.A. sizes measure 2-1- in. over 
all. The wireless constructor can 
confine himself entirely to the 
4 B.A. tap, though it will be useful 
if he provides himself also with 
second cut taps for No. 2 and No. 6 
B.A. To use these he will require 
a tap wrench, such as that shown 
in Fig. 3. He will also need drills 
for making holes of appropriate 
sizes. The tapping sizes laid down 
in the tables are No. 26 for 2 B.A., 
No. 34 for 4 B.A., and No. 43 for 
6 B.A. These are, as a matter of 
fact, rather a tight fit and it is a 
distinct advantage to use drills of 
slightly larger gauge. One gets 
quite a full thread by doing so, and 

Fig. 3.-A good and inexpensive 
type of tap wrench. 

the tap is very much easier to start 
and to keep straight in the larger 
hole. I would recommend those 
who contemplate taking up tapping 
to use No. 23 drill for z B.A. and 
No. 32 for 4 B.A., and No. 42 for 
6 B.A. 

Do not start your activities 
by tapping upon the panel of the 
set under construction. Take a 
few odd pieces of ebonite from the 
scrap box and use them for practice 
until you have acquired the art of 
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keeping straight and putting on a 
good clean thread. In one of these 
pieces drill half -a -dozen holes with 
a No. 32 drill. Then place your 
4 B.A. tap in the wrench, fixing it 
tightly, so that it will not be able 
to move. Put the point of the 
tap into one of the holes, see that it 
is upright and then give half a turn 
to the right, at the same time 
applying a certain amount of 
pressure-just how much pressure 
should be applied is a thing that one 
learns by practice. As soon as the 
tap has started to cut, lift the work 
up and look at the shank of the tap 
to see whether you are going 
straight. If you can start 
the tap straight it will keep 

6u/DE 
B/ocrr 

Eao/v/TE 
Fig. 4.-Method of using a guide 

block. 

itself straight for the rest of its 
passage through the ebonite. If, 
as will probably - be the case, you 
find it slopes a little in one direction 
remove it and try again. After one 
or two attempts you will most 
likely find that you are getting the 
knack, and that you are now able 
to start the tap straight. There are, 
however, people who can never 
acquire the art of keeping taps 
straight. Should it happen that 
you are one of these, you had better 
use a guide block to help you. 
Fig. 4 shows how this is done. The 
guide block is simply a piece of oak 
or any hard wood about r in. in 
thickness, through which is drilled 
a hole just large enough to allow 
the tap to pass freely. The tap is 
inserted into it with its point 
protruding, and the point is pressed 
into the hole in the ebonite. You 
may now turn down the tap with 
a certain amount of confidence 
for the block will help it to start 
sti aight. 

Once your tap is started, whether 
you are using a guide block or not, 
the rest of the process is easy. 
Put it through quite quickly by a 
series of full . turns forward and 
quarter turns backward. Should 
it feel to be binding a little in the 
hole remove it and wipe off the 
ebonite dust with: which it will be 
covered. Then continue as before. 
Taps will last longer if they are 
lubricated with a drop of turpentine 

at each hole ; ebonite, though soft 
material, has an extraordinary 
blunting effect upon steel tools 
unless a little lubrication of this 
kind is used. When you have 
succeeded in making half -a -dozen 
well -threaded holes in your odd 
piece of ebonite, you ' can then 
tackle a real constructional job, 
feeling pretty sure that you will 
not make a mess of it. If the 
instructions given are carried out 
anyone can learn to tap ebonite in 
half -an -hour. 

As your skill in the use of taps 
grows, you will find that you can 
save a good deal of time over the 
work when numbers of tapped 
holes have to be made by dis- 
carding the wrench and placing the 
tap in the chuck of the breast drill. 
Do not begin by doing this, for you 
will not be successful until you have 
got the feel of things and know the 
right amount of pressure to apply. 
Once, however, you have reached 
this stage you will find that you can 
run your taps through as easily 
and as quickly as drills. 

If the constructor's outfit is 
limited to the 4 B.A. tap alone, 
he will still be able to tackle the job 
of making screwed holes of other. 
sizes, for quite satisfactory taps 
for ebonite work can be made at 
home with the greatest ease. They 
are a little more difficult to use 
perhaps than the correctly made 
bought tools, and one should not 
attempt to do so until one has 
had a little experience. Let us 
suppose that an occasion arises 
which calls for a 2 B.A. screwed 
hole and that you have no tap of 
this size. Cut off a piece of 2 B.A. 
studding about 2 in. long. Then 
with a file make a flat upon it, 
tapering off a little towards the 
end. Turn the studding over and 
make a second flat opposite the 
first. Then make two more at 
right angles to the first pair. 
The end of the studding will now 
be square and the thread will 

Fea7- 

/ &Ass STUDDING 

SQUARED TO F/T TAP WRENCH 

Fig. 5.-A makeshift tap made 
out of brass studding. 

remain only at the corners. These 
are the cutting edges of the 
home-made tap. Square off the 
other end so that it will fit into 
the wrench, and your 2 B.A. tap is 
ready for use. Though they are 
intended for emergencies, brass taps 
of this kind give very good service, 
and they will last for quite a long 
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time if a little turpentine is used to 
lubricate them. They are extremely 
useful sometimes, as for example 
when you find that you have 
purchased a batch of B.A. screws 
which are not true to size-this 
does, unfortunately, happen some- 
times as many of us know to our 
cost. With such screws the standard 
tap is either too large or too small, 
and the only thing to do is to 
convert one of them into a tap in 
the way described. 

We may sum up the golden rules 
of tapping as follows : 

(I) Make all holes large enough 
to allow the tapered portion of a 
second cut tap to enter. 

(2) Start straight. Examine your 
work as soon as the tap has ' ` bitten" 
to see that it is going straight. 

(3) Do not use too much force. 
(4) Do not turn it too quickly. 
(5) Lubricate with a little tur- 

pentine. 
(6) Do not tackle a big job until 

you have had some practice on 
some old scraps of ebonite,. 

+ Results with the + 
+ Trans -atlantic + 

+ Receiver Abroad. + 

To the Editor of MODERN WIRELESS. 
SIR,-I promised to let you know 

what results I got with your 
trans -atlantic set. I am using the 
set here and getting excellent 
results. I only use a single valve 
amplifier after it and am able to 
pick up twenty-three broadcasting 
stations ; this I have done in two 
weeks. 

KDKA comes in stronger than 
2LO when I was in Edmonton. I 
will mention a few of the stations 
I receive, showing distances and 
location, and bar a little statics, 
every note of a piano and every 
word of speech is perfect :- 
WC 1M, WGY, WQAM, WLW, 
11 S 1I, 6KW (Cuba), WKY, 
WCAD (New York). My reception 
on your set is far better than many 
of the big sets here costing as much 
as £150. My only trouble is static, 
and if you could give me any sug- 
gestion re this trouble, I shall: be 
much obliged. I am only using a 
loo ft. single aerial, about 25 ft. 
from earth and badly sheltered by 
trees. 

Yours truly, . 

ARISU.R VERLEY. 
Kingston, fam.zica, 

B.W.I. 
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What Beautiful Coils 
So symmetrically wound ! 
So superbly finished ! 

Yes ? but neither of these is the chief merit of 

Honeycomb Duolateral 
(De Forest Patent No. 141344) 

Coils 

Plug Mounted Coil. Gimbal Mounted Coil 

The real cause of their overwhelming popularity is that they always perform their intended 

function perfectly. There is nothing haphazard about them no "rule of thumb." 

SCIENTIFICALLY DESIGNED, PRECISELY AND 
ACCURATELY WOUND, CRITICALLY TESTED: 

Every coil is a certainty 
. . . and the buyer always gets what he pays for. To enquirers for low priced coils 

some dealers will offer substitutes, but, even then, they generally say-" of course, 

If you want the best, buy "IGRANIC" 
and every dealer stocks them 
Write for Lists Z. 188. 

Manchester : 30, Cross Street. 
Birmingham : 73-4, Exchange Buildings, New 

Street. 
Glasgow : 50, Wellington Street. 
Cardiff : Western Mail Chambers. 
Bradford : 18, W'oodview Terrace, Manningham. 

149, Queen Victoria Street, 
LONDON. 

(IGRJIc) 
Newcastle : 90, Pilgrim Street. 

Concessionnaire for France and Belgium. 
L. MESSINESI, 

¡25, Avenue des Champs, Elysees, PARIS. 
94, Chaussee d'Ixelles, BRUSSELS. 

Works: 
Elstow Road, BEDFORD. 

In replying to advertisers, use COUPON on last page %) 
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Patent 

applied 

for. 

TRADE ENQUIRIES 

INVITED. 

So 

Sweeter Music and 
POUNDS in POCKET 
FROM the minute you fit Radion Valves 

your pleasure goes up and your expenses 
go down. Your accumulator lasts three times 
as long, for Radion Valves 
Use only 25 amp. at 3.5 to 4 volts. 

Anode Volts 30 to 90. 
On all normal plate voltages no grid bias is 
needed, 

Two Types : A2 for amplifying. 
D4 for detecting. 

Same price for each. Same filament and anode 
current also, If your dealer does not stock 
t his efficient and economical valve, write direct 
to us and we will see that you are immediately 
supplied. 

Sole Manufacturers : 

RADIONS, LTD., Bollington, Macclesfield. 

íf fite New 
ADION vÁivËs 

June, 1924 

VALVE i 

REPAIRS 
(Most makes) 

Valves repaired by us are 
guaranteed :- 

(i) Not to consume more 
current. 

(z) To have the same 
I amplification. 

(3i To give the same 
radiation. 

Ordinary Bright Emitter Types 

Price 6/6 post I- extra; 

and ììnpJ(ij jozJmeHt o: 

CRYSTAL HOLDERS 
A valuable feature of this crystal holder is that it 
can be easily taken to pieces and set up again. It is mounted on an ebonite base (3 in. by 2 in.), 
with glass which protects the crystal from dust. 

Price 4, 6 each. 

TESTING BUZZERS 
Neat and compact. Mounted on ebonite base with terminals and shunt, or mounted with terminals, shunt and switch. Also supplied un- mounted. 

Price 3/6, 7/- & 8/- each. 
MAKERS : The Silvertown Company, 106, Cannon 
Street, London, E.C. 4. Works : Silvertown, E. 16, 

WIRELESS ACCESSORIES 
Quality guaranteed by over 50 years' electrical manufacturing experience. 

In replying to advertisers, use COUPON on last page 
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Armstrong Supersonic Heterodyne hl 
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This article has been written to answer a large number of letters addressed to Mr. Alford concerning 
his previous contribution. 

FI 
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Further Notes on the 10 -Valve 

AVERY considerable interest 
has been aroused in this 
instrument, judging from the 

voluminous correspondence I have 
received on the subject, and it 
appears that certain points of the 
design cause difficulty. It is, 
therefore, attempted in this adden- 
dum to clear up the more general 
queries raised. 

It must be realised by all that 
an instrument such as the super- 
heterodyne is not like the common 

S SHORT NAVE 
TUNER I 

I 
RECEIVER 

By KENNETH ALFORD. 

well in many cases, but to give a 
constructional description of this 
instrument " wire for wire " and 
" hole for hole " would fill at 
least one whole copy of MODERN 
WIRELESS. To proceed with the 
more general points raised : 

The first appears to'be an abject 
horror of the enormous size of the 
instrument and the large number 
of valves used. 

Now the superheterodyne can 
be investigated by anyone possess - 

PHONE 
'ERHINALS 

INPUT 
TERMINALS 

1 111--I. 
LONG NAVE NOTE 

N f. RECEIVER MAG U' 
411-111 

Fig. 1.-How existing sets can be arranged to make a supersonic receiver. 

or garden 2-, g- or .4 -valve 
set, which can be put together 
with heavy odds on its working 
well on its first test. The manipula- 
tion of the superheterodyne is so 
essentially different that even al- 
though the instrument is perfectly 
in order, in the hands of some it is 
considered quite useless. It must, 
therefore, be clearly understood 
that in an instrument which repre- 
sents the higher order of radio 
technique the operator must be 
.prepared to use patience and 
endeavour to reason out his ap- 
parent difficulties. 

In certain quarters the multi- 
plicity of controls has raised com- 
ment, but in the design of the 
instrument practically every " vari- 
able " was provided with a variable 
control. To the uninitiated the 
advantage of this is obvious, and 
it must not be supposed that each 
and every control is brought into 
operation each time the instrument 
is used. 

Simplicity of operation is all very 

ing a good short wave and long 
wave receiver in separate cases by 
simply coupling these two instru- 
ments together by means of the 
" transfer coils," and arranging 
for a separate oscillator or hetero- 
dyne covering the required wave- 
lengths to be coupled to the tuned 
anode circuit of the first H.F. valve 
on the short wave set. This may 
be illustrated by a simple diagram, 
Fig. r. 

Any telephone condenser on the 
short wave receiver must be re- 
moved and also any note magnifier 
which may be incorporated. The 

long wave receiver may consist 
of 3-5 H.F. stages coupled in any 
conventional way. Resistance cap. 
or transformer having an optimum 
preferably between 4,000 - 8,000 
mètres. 

The Heterodyne Coils 
It was stated in the article that 

the higher range heterodyne coils 
were wound " hankwise," a term 
which has caused some embarrass- 
ment. The method was to wind the 
necessary turns on a circular former 
to form a " bundle," which is 
removed from the former and taped 
or bound into a firm coil. There 
is no particular virtue in this 
method, and doubtless readers of 
MODERN WIRELESS may prefer to 
try some other method, but in any 
case the heterodyne coils should be 
connected to the oscillator valve 
and their range checked by wave- 
meter. 

Switching 
The instrument is capable of 

conversion into a 2-, 3- or 4 -valve 
instrument of conventional type, 
embodying r H.F. amplifier, and 
r or 2 note magnifiers. The con- 
nections are as shown in Fig. 2. 

The operation is fairly obvious 
and shows the long wave side 
bridged and allowing the note 
magnifiers to be added to the short 
wave side. 

The same arrangement may be 
adopted for cutting out the short 
wave receiver and using the long 
wave side only. 

The small coil in series with the 
rectifier valve of the short wave 
side in the sketch of the technical 
-- SWITCH 

.. 

0 - 

TRANSFER 
CO LS 

Fig. 2. Details of sw'tching, 

81 

www.americanradiohistory.com



MODERN WIRELESS 
arrangement was a " reaction " 
coil, which ought to have been 
labelled, although it is not necessary 
to use it when- the instrument 
is operating as a superheterodyne. 
When the instrument is being used 
as a short wave receiver this 
reaction coil may be coupled to the 
tuned anode coil or closed circuit 
coil in the ordinary way to obtain 
regeneration. 

With regard to the plugs and 
sockets used in connection with 
the small electrostatic - reaction 
condenser, it is necessary to change 
the position of the plug when the 
number of H.F. valves in the long 
wave side is changed. This is due 
to the fact that the sign of reaction 
changes, and if the wrong number 
of valves is bridged by the condenser 
there can be no regeneration, and 
the condition of oscillation cannot 
be reached. 

Finally, to those whose ambition 
. is to possess the most wonderful 
of radio receivers, I would suggest 
that the construction be undertaken 
in a painstaking and careful manner, 
and that the immediate successful 
operation of the receiver should 
not be altogether looked for, and 
that this should only serve as 
showirg those factors which play 
the most important part in its 
efficiency. 

The wiring should, if possible, 
be carried out with stiff wire, especi- 
ally grid and anode wiring, which 
should be well spaced to avoid 
capacity effects. The universal 
adoption of " Spaghetti " or other 
forms of " hay wiring " is depre- 
cated in the extreme. 

It is of considerable assistance, 
if the short and long wave sides 
of the receiver are tested indepen- 
dently on signals before the super- 
sonic arrangements are brought 
into play. This will eliminate 
a great deal of uncertainty. 

When the instrument is com- 
pleted and tested on an aerial and 
found apparently satisfactory it 
should be connected to a " loop " 
aerial of dimensions to cover, say, 
the range of B B C stations, and, 
as stated in the former article, 
all these stations should come in 
at good strength. 

The fact .which will strike one 
extremely forcibly when the above 
achievement has been reached is 
the extraordinarily small difference 
in strength of signals received on 
the frame to the Aame signals on 
the outside aerial. 

Through the courtesy of Messrs. 
Cunningham and Morrison, who 
represent the " Myers " valve in 
this country, I am replacing the 
present vals es in the instrument 

Jilne, 1924 

with high Myers valves, which 
have a voltage or amplification 
factor of zo against 6 or 8 of the 
ordinary R valve. The results 
should prove very interesting. 

:A A AAA AA .Alb-diAAA-4.....,e 

4 h 

The Four -valve 
4 6 

® 
Family Receiver 

i 
4 

i 
6 5.°O ®Y`!'®'e'y'Vr yYYlr®ye 

To the Editor of MODERN WIRELESS. 
SIR,-In accordance with the 

desire expressed in your instruc- 
tions, I have great pleasure in 
informing you that I have success- 
fully constructed your four -valve 
family receiving set. 

I have followed your instructions 
in every detail, and the results have 
been magnificent, having had the 
majority of British broadcasting 
stations on a loud -speaker. 

I am using three" Cossor " valves 
and a " Marconi " as a detector. 

Thanking you, I remain, yours 
faithfully, 

RAYMOND TODD. 
West Hartlepool. 

ewe ida de ,/Zie 
Now is the call of the open ; the 
river, the garden and the picnic, 
with all their attendant pleasures. 
But what of Broadcast Music's 
merry accompaniment? And re- 
member summer conditions compel 
you to employ apparatus of proven 
pre-eminence. For instance, 
truthful reproduction limits your 
choice of a loud -speaker to the- 

MODEL N° 2 
The BA RNES is the remarkable reward of patient 
and scientific research. Mark the volume, purify 
and richness of tone, free from all inherent resmstene 
The BARNES MINORPHONE No. 2 merits 
your distinction and your ultimate choice 

by virtue of its reasonable price. It is 
an instrument with a strong, distortionless 
output obtainable at the minimum expanse. 

Price £2 5s. 
Arrange a demonstration at your dealer's. If 
he cannot supply urife us, when u -e ail! direct 

you to the nearest selling agent. 
The BARNES MODELS may be seen on Stand 

V.907 Palace of Industries, Wembley. 

L. B. TICKLE Bic CO. 
61, Borough Road, London, S.H.1 
'Phone: Hop 688o -r. 'Grams : Etheclichl, Sedisl. 
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For large rooms and 
all that Summer 
Radio demands, its 
power is equally as 
noteworthy as its 
acoustic properties 
-ample for univer- 
sal use. 

Of robust construc- 
tion with large ad- 
justable diaphragm 
and detachable horn 
dull -black in finish. 
The well -designed 
base is also dull 
black with polished 
aluminium top. Re- 
sistance 2,000 ohms, 

In replying to advertisers, 

The ANODE 
CONVERTER 

BANISHES one of the most troublesome components of 
the set, namely, the High Tension Battery. 

It is worked from the ordinary 6 volt accumulator 
used for your filaments at a consumption of only 1.15 amperes. 

The M -L Anode Converter completely smooths out the 
ripple that is so noticeable with direct current machines, and the 
current supply is as perfectly continuous as that from a battery. 

" AMATEUR WIRELESS " says :-" . . . one of the most 
remarkable appliances yet brought out 

for the benefit of the amateur Wire- 
less enthusiast." The machine is 

supplied for the following standard volt- 
age ranges, but special machines can 

be made to order. 
Type A 6-70 volts. For 

general reception. 
Type B 6-120 volts two :ë ge 

Type C 12-300 volts 
j' 

ampiiflca- 
tion. 

Type D 12-500 volts. 
For low power trans- 

mission. 

The 
M -L 
Twin -Coil 
Intervalve 
Transformer. 

Gives greater 
amplißoattnn at greater 
ranges with entire absence 
of distortion. 
Pries 80,' -,ready for mounting 

Write to -day for full 
particulars. 

The 
M -L Magneto Synd. Ltd., 

Wireless Department, 
COVENTRY. 

use COUPON on last page 
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Reflex Wireless Receivers in Theory and Practice 
By JOHN SCOTT-TAGGART, F.Inst.P., A.M.I.E.E. 

CHAPTER IV. 

Previous instalments of this interesing series appeared in the issues for March, April & May 

rcrvrrr e r r. -r 

IT is proposed in this chapter 
to discuss the more common 
forms of dual amplification 

circuits. 
In the last issue of MODERN 

WIRELESS, a circuit was given in 
which a dual amplification effect 
was obtained and in which loose - 
coupling was used between the 
aerial and the grid circuit of the 
valve, and a transformer to feed 
the amplified high -frequency cur- 
rents into a detector circuit. This 
transformer was shown aperiodic in 
Fig. to, but more usually such a 
transformer is tuned. Sometimes 
the primary is tuned and some- 
times the secondary, and some- 
times both windings are tuned. 

As regards which arrangement 
gives best results, the following 
remarks may prove of interest. 

The transformer itself may con- 
sist of two inductances variably 
coupled, but more usually ready 
made transformers are supplied 
which will cover a given range with, 
say, a 0.0003 µF variable con- 
denser. If . of the variable type, 
greater selectivity will be obtained 
by tuning both the primary and 
secondary. When using a fixed 
transformer, however, there is no 
special point in tuning both wind- 
ings ; only one winding may be 
tuned, and as regards sensitiveness 
and selectivity, there is, generally 
speaking, no difference which of the 
two windings is the one to be 
shunted by a variable condenser. 
The question of stability, however, 
is one which arises, although the 
matter is not one which has 
received proper consideration in 
the past. If the anode coil, i.e., 
the primary of the transformer, is - 

tuned by means of 'a variable 
condenser, the tendency of the 
valve to oscillate at high -frequency 
is much more pronounced. The 
coupling between the tuned- anode 
circuit and the tuned grid circuit. 
is accomplished through the inter - 
electrode -capacity, the grid and 
anode forming what is substantially 
a small condenser. If the secondary 
winding is tuned and the primary 
is left aperiodic, the tendency to 
oscillate will not be' sb _great. 

n the cases. of Iig. ii, this is, 

wrritrrrrvrA 

partly due to the fact that the 
distance between the coils L, and 
L4 makes L, act more like an 
aperiodic coil, and partly because 
the oscillatory circuit has now got 
the heavy damping effect of the 
crystal detector and the primary T4 
of the step-up transformer T1 T2. 
It is known, for example, that a 
valve without any intentional re- 
action tends to oscillate quite 
readily when both the grid and 
anode circuits are tuned, but when 
the anode circuit contains an 
inductance which is not tuned, or 

of the properties of the tuned 
circuit L, C5, and capacity reaction 
takes place through the inter - 
electrode capacities. If, now, we 
reverse the connections to the coil 
L3, the tendency for reaction to 
take place will be greatly lessened 
and the circuit will be much more 
stable. It is, therefore, advan- 
tageous, when using a circuit of the 
Fig. jr type, to be able to reverse 
the connections to the coil L,. 
Sometimes it will be found that 
louder results are obtained with 
the coil connected a certain way 

Fig. 11.-A loose -coupled dual circuit with H.F. transformer. 

approximately tuned to the same 
wavelength as the grid circuit, the 
tendency to oscillate is no longer 
present. If you add to this fact 
the presence of a crystal detector 
which may have a resistance as 
low as 2,000 ohms, or in many 
cases, very much less, the tendency 
to Oscillate is still further reduced. 

The connections to the primary 
L3 in Fig. r I are rather important 
from, the point of view of a ten- 
dency of the valve to osçillate. 
When the coil L, is fairly closely 
coupled to I..,, as it is when trans- 
formers of fixed coupling are used, 
it will be found that making .the 
connections to L, in 'a' certain 
direction will result in the valve V, 
having a much greater tendency 
to oscillate if the connections to 
L, are reversed. When a fixed 
or tight `coupling of this kind is 
employed, the coil 'L, does not act 
as. an aperiodic coil, but partakes 

round because of the unintentional 
capacity reaction strengthening the 
signals ; but on the other hand, this 
unintentional reaction effect may be 
sufficiently strong to produce self - 
oscillation, in which case the coil 
L3 should have its connections 
reversed. As a matter of fact, 
the chances of self -oscillation arc 
remote when using a crystal de- 
tector shunted across L4 C5. 

It is important to note here that 
adjusting the crystal detector will 
vary the damping of the circuit 
L, C5, and so vary the degree of 
Unintentional reaction introduced 
into the circuits L5, C2 and L, C3. 
It may thus happen that a light 
contact on the crystal detector, 
although unsuitable from the point 
of view of actual rectification, will 
result in less damping on the circuit 
L4 C5 and so cause an increase in 
signal strength. 

(Continued on page 87.) 
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_RAYMOND VARIABLE CONDENSERS - 
OUR NEW MODEL 

CONDENSER 
0005. 

WITH VERNIER AT 
BOTTOM. 

COMPLETE WITH DIAL 
AND TWO KNOBS 

6/11 Post 3d. each; 

SUPER CONDENSER 
WITH THREE PLATE 
VERNIER IT" FOR 
VERY FINE TUNING. 
Note Important Feature. 
Vernier regulated from 

side of dial. 
Reg. Post 6d. set, 

.001 .. 12/6 

.0005 .. 10/8 

.0003 .. 8,6 

DUPLEX 
CONDENSERS 

This Condenser 
is composed of 
twó equal units, 
of '00025 mfds. 
operated by one 
Knob and Dial, 
thereby enabling 
you to tune two 
circuits by one 
turn of the dial. 
Can be used in 
series or parallel. 
Complete, as 
shown with 
aluminium end. 
-Knob and dial. 

For Tuned Anode Circuits. 

10/ 
Post 6d. 

Our Air Dielectric Condensers are the simplest and MON' efficient on the 
market. Lowest in price, Highest in quality. Made for panel mounting 
and are the most suitable condensers for Broadcasting or Amateur work. 

ACCURATE 
CONSTANT 
CAPACITY. 

NEW 
.073 in SPACERS. 3 post 

Heigh t 
Capacity. Plates. Price. wtthont 

connec- 
tiens. 

'001 49 6/11 3:,-" 

'00075 37 5/11 2'" 
'0005 25 4/11 2" 

'0003 15 4/6 1" 
'0002 11 4/- 1¡" 

0001 5 3/6 1" 

'00005 (Vernier) 2/6 
Prices DO NOT include 
Dial. This is 9d. extra 

with Condenser. 
Trade dis. on Condensers 20p.e. pine 
Postage. Good terms for quantities. 

sets 

RIGID 
CONSTRUCTION 
THROUGHOUT. 

ELECTRICALLY AND 
MECHANICALLY 

PERFECT. 

MODEL, POST 3d. Set. 
free. 

POST 3d. Set. 
3 sets post free. 

NARROWEST POSSIBLE 
SPACING AND ALUMINIUM 

END PLATES. 

Owing to the thou- 
sands of testimonials 
received for our 
New M Jdel Variable 
Condenser we are 
discontinuing " A" 
type and sellingNew 

Model only. 
Specially Recommended 
by Modern Wireless and 

Wireless Weekly. 
BUY 

RAYMOND 
GOODS. 

National Laboratory Certificate 
Above new model specially adapted for taking up 
min. amount of space. All parts nickelled. 
PASSED NATIONAL LABORATORY TEST. 

One hole fixing. 

-= », - ---_ 
=i 

W.63 

Nbe'i7 

Visit the 

BRITISH EMPIRE 

EXHIBIT ION 
and inspect the 
full range of 
GRAHAM PRODUCTS 

The GRAHAM Stand 
is AVENUE 11, BAYS 11-13, 

PALACE OF 
1 

ENGINEERING 1 

1. t 

Summer Radio 
A most entertaining and enlightening Season is 
cffered by Radio Broadcast this summer, but whether 
in the Home or Garden, at the Country Club or 
elsewhere, the pleasures of listening -in are only to be 
fully enjoyed by associating an AMPL ION with 
the Receiving Set. 
The AMPL ION, recognised as the World's Standard 
Wireless Loud Speaker, reproduces Speech as well 
as Vocal and Instrumental Music in full volume with 
extreme clarity, and in a delightfully Natural Tone. 

AMPLION 
LOUD SPEAKERS 
afford " Better Radio Reproduction." 

Prices range from £'2 25. and all models are obtainable 
from Wireless Dealers of repute. The leading pro- 
ducers of Radio Apparatus standardise the Amplion. 

Write for Illustrated Folder W.H. 

ALFRED GRAHAM & COMPANY 
(E. A. GRAHAM) 

ST. ANDREW'S WORKS, CROFTON PARK, LONDON; S.E.4 
Phone: Sydenham a82o-r-a. 'Grams :'Navaihada,Catgreen,London.' 
West End Showrooms: 25-26, SAVILE ,ROW, W. 1. 
Suburban Showrooms and SerrkeStation: 82; High St.,Clapham; S.IV.4e 
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HULLO 
POST FREE 

COLUMN 
Gauze Valve Windows, nickel 8d. 
Empire Tape, :1 in. doz. yds. 8d. 

in. doz. yds. 11d. 
Phone Cords, Double, 7z in. 1 /11 
Ebonite Bushes, z and 4 B.A. 

doz. 1 /- 
Ebonite Coil Plugs, best z for 2/- 
Ditto,shaped,Edisosi Bell 2 for 2/6 
Switch Arm, 12 studs and nuts 1 /8 
Twin Flex, 14/36 42 yds. 1 10 
Bell Wire, D.C.C., I.R.C. zo yds. 1 /2 
Pin Screw Terminals 12 for 1/3 
Spade Screw Terminals 12 for 1 /3 
'Phone Wood Screw Ter- 

minals 4 for 8d. 

Valve Sockets, Nut and Washer 
12 for 1/2 

Ditto, with Shoulder ra for 1/3 
Brass Plug and Socket 6 pairs 9d. 
Spear Point, Gold or Silver 

Whisker .. .. 4d. 
Packet of 4, one gold .. 6d. 
Terminals,withNut,Pillardoz. 1 /3 
Ditto ditto 'Phone doz. 1 /3 
Ditto, 2 B.A., with N ut,' P hone 

doz. 1 /8 
Ditto, 4 B.A., W.O. . doz. 1 /8 
Large Pillar, complete doz. 1 /8 
Insulating Sleeving .. 3 yds. 1 /3 
Spade Tags .. doz. 5d. 
2 B.A. Nuts .. 3 doz. 8d. 
4, 5, or 6 B.A. Nuts .. 3 doz. 7d. 
Tinned Copper, 54 gauge 3 yds. 1 /- 
Ditto, i 6 gauge, 7d.; 18 gauge, 

Bd for 3 yds. 
Rubber Lead-in, good quality 

so yds. 1 /8 
Ditto, heavier 5 yds. 1 /3 
S.P.D.T. min. Panel Switches 1/3 
D.P.D.T. , 1/6 
8.P.D.T. on 'Ebon'ite e .. 1 /8 & 1 /8 
D.P.D.T. , 2/- & 2/6 
Wander Plugs, Red and Black 

pr. 6d. 
Adhesive Tape, roll .. . 6d. 
Copper Foil . .. per ft. fad. 

Battery Clips .. .. doz. 1/ - 
Aerial Wire, heavy, 7/2a 

loo ft. 3 /3 
Ditto, with 4 Insulators .. 3 /9 
Midite or Talite Crystal .. 1 /3 
Tungstalite with Whisker .. 1 /3 
Solid Ebonite Valve Holders, 

8 Nuts .. .. 1 /6 
Basket Coils (6) 200/3,600 

2/8 metres 
Ditto, Waxless (5) Zoo /2,000 metres......2/S 
2 -way Basket Coil Stand with 

5/11 Holders 
1 Basket Coil Holders, with Plug /6 

100,000 ohm fixed Resistance 2 /- 
Burndept Crystal Detector .. 5/8 
Ebonite 2 -Way Coil Holders.. 3 /8 
Ditto, with Extension Handle 5/- 
3 -Way, all on standt various 

, 5ri1& 6/6 
Enclosed Perikon Detector .. 2/9 
Ditto, smaller, 2/3 (both with 

Crystals) 
Nugraving Set of Titles .. 8d. 
Round Scales 0-300 .. .. ed. 
Insulated Hooks .. a2 for I/O 
Adjustable Earth Clips .. 10d. 
R. I. Choke Coils .. 10/ - 
Hie. Met. Crystal Detector .. 6/ - 
Fixed Condensers, 1-MFD... 4/6 
Ditto, 2-MFD. .. 5/6 
Watmel Var. Gd. Leak .. 2/8 
Watmel Anode Res... .. 3 /8 
100,000 Ohm Fixed Res. .. 2/3 
Variometers, Inside Winding 11 /3 

_IllllllllllllllllllllllllllltllllllllllIL" 

RIGHT OPPOSITE 

3 DA LY'S 
GALLERY DOOR 

-illliulluuiiiinnullnnuummnG. 

9 
EVERYBODY ! ! 

N and K. 
Genuine Original Pattern. 

Famous tor Contort. - 
Every user of N. & K. Phones 
comments immediately on 
their comfort and the way 
they exclude outside sounds. 
This is due to two things - 
the extra size of the phones, 
covering the ear completely, 
and the leather covered head 
bands, which have an 
additional sanitary value. 
Callers price .. .. 12/ - 
By post 12/6 

L.F. TRANSFORMERS. 
Post Free. 

Radio Instruments .. 25/- 
Igranic Shrouded .. 21/ - 
Formo Shrouded .. 18/ - 
Brunet Shrouded ..14/11 
General Radio 83 ..14/11 
Formo Open .. 1 /6 
Raymond Special .. 10 /8 
Lissen 7.1. .. .. 30/- 
Lissen 7.2. .. .. 25 /- 
Linen T.3. .. 18 8 

Powquip 2-1, and 5-1..14/ 1 

Tested on Aerial 14/11 
Eureka Concert Grand 30/ - 
Eureka, 2nd Stage .. 22/6 

HEADPHONES. 
4,000 ohms. 

Sterling, B.B.C. . 25 /- 
B.T.H. B.B.C... 25/- 
Brownie Featherweight 25/- 
Sidpe .. 12/8 
Brunet, Type D. .. 14/6 
Brunet, 8,000 ohms for 

crystal sets .. ..19/11 
Brunet, 4,000 New 

Model " A " type De 
Luxe .. .. ..18/11 

Brunet, Single earpiece, 
4,000 ohms .. .. 8/11 

B.B.C., Fine Phones 16/8 
Ericsson E.K. (the old 

original) .. ,. 12/ - 
French 

Thomson -Houston. 
Fine tone, 4,000 
ohms 12/9 

ACCUMULATORS. 
Summer -Time Prices. 

4 v. 40 amp., 18 6, 19/6 
4 V. 80 amp., 18/11, 21 /- 
4 v. 80 amp., 23/6, 25/- 
8 v. 80 amp., 27/8, 30 - 
6 v. 80 amp., 33/-, 35/- 
8 v. 100 amp., .. 45/ - 
Post, under 20/- ,. 1/8 

over 20/- ,. 2/ - 
VALVES. 

Phillips .04 valves .. 18/6 
"Metal" .06 valves.. 18/6 
Dutch Dull Emitters 

(D.E.R.) .. .. 12/8 
Post free. 

H.T. Batteries, B.B.O. 
60 volt .. .. 10/8 
30 volt . 5/6 

Post Frei. 
Siemens and Ever -Ready 

stocked. 

LOUD SPEAKERS. 
Amplions, 42/-, 63/-, 105/ - 
Sterling (Baby), 65/-, 

57/8, 60/ - 
Brown (Baby).. 48/ - 
Your fare paid up to 2/6 in g. 

TOOLS. 
Set of 6 Spanners 1 /6 
Set of Drills .. 1 /3, 1 /6 
Screwdrivers ., 6d., 8d. 
Wire Pliers 1 /- 
Insulated Ditto 1/3, 1/8 
Soldering Irons ed., 8d. 
Hollow Tweezers .. 4d. 

Post 4d. 

EBONITE ;ath. 
Post ex ra. Stock sizes. 

6 x .. 1/6 
8 x2/- 
9 x .. .. 2/3 

12 x .. .. 4/3 
12 x 1 .. .. 0/ - 

Also cut to your own size 
while you wait. 

RAYMOND 
Fixed Condensers, Ebonite 
Base. True Capacity. Pure 
Mica and Tinfoil. 
.001, .0001 to .0005 .. 10d. 
.002,.003,.004,.005 .. 1/- 
.006,.000025 .. ... 1/8 
.01, .02 .. 2/ - 

Post 3d. each. 

VALVES. 
Coster P.1., P.2. .. 12/6 
Ediswan "R" .. 12/6 
Marconi " R " 6 .. 12/6 
B.T.H. " R " .. .. 12/6 
Mullard Ora .. 12/8 
Marconi D.E.R. .. 21/- 
Ediswan D.E.R. .. 21/ - 
Marconi D.E.3 .. 30/- 
Mullard, Ediswan, .08 30/ - 

Reg. Post ed. each. 

CRYSTAL DETECTORS. 

Enclosed Glass. 
Brass, Nickel, Ebonite 

Fittings. 
Small . 1 /-, 1 /3, 1 /6 
Large 1/4, I/O, 1/9 
Enclosed Perikon. 
Small .. .. 1 /8 
Large .. . Y 2 

With Zlncite and Bornite. 
Post 6d. each. 

Shaw'. 
Genuine 
Hertzlte 
9d. and 1/ - 

Post 2d. 

Crystal 
Talfite 8d. 
Tungstalite 9d. 
Midits Bd. 
Globite 8d. 
Gecosite 1/3 

Post 2d. 

UN DYNE. 
4 electrode valves .. 12/6 
(Error in price so /6). 

Telephone Transformer 
Ratio 10-1 . 15/ - 

Specially wound coils 
2 for 1/8 

Our .0006 Var. Con- 
denser 6/ - 

(Ideal for this circuit. 
Height 2 Inches). 

2 way colt holder .. 2/9 
2 adapters for same. 

Pair 2/6 
All parts supplied. Post 

extra. 

COIL STANDS. 
EBONITE (for Igranic). 
2 -way Brass Fittings 

2/9, 2/11, 3/3 
2 -way Nickel Fittings 

with Extension 
Handle .. 3/6, 4/ - 

Cam Vernier .. 12¡6 
3 -way Brass Fittings 

4/- 4;'3, 4/6 
Ditto, Nickel Fittings, 

Extension Handle .. 4/11 
Cam Vernier, 3 -way 17,6 
Igranic Special Patent, 

2 -way, 10/-; 3 -way 15/ - 
Post 6d. each. 

VARIOUS. Post 3d. 
Basket Coil Adapters .. 1 /3 
Basket Coil Stands, 

2 -way .. 5/6 
Ebonite Variometers, 

250,E00 W.D.S. .. 4'6 

This first-class Switch Arm 
with 12 Studs, 12 Nuts, 12 
Washers. 
To Callers, 101d. 
By Post 1;6 Set. 

Ebonite Valve Holder, cut 
from solid rod, hand -turned, 
8 Nuts and Washers. 
Each, 1/3. Post 6d. 

LISSEN PARTS, 
WEST END STOCKISTS OF 
LISSEN PARTS, COILS, ALL 
NUMBERS, etc., etc., at 
LIST PRICES. 
Lissen 7.1. Transformer 30/- 
Lissen 7.2. Ditto .. 25 /- 
Lissen 7.3. Ditto .. 18/8 
Variable Grid Leak 2/8 
Variable Anode Resist- 

ance . .. .. 2/6 
Lissenstat Minor .. 3/6 
Lissenstat 7 /8 
Lissenstat Universal .. 10/6 
Lissen 2 -way Switch 2/9 
Lissen Series Parallel 

ditto .. .. .. 3/9 

"FILOSTAT." 
FILAMENT RESISTANCE. 
Controls D.E. as well as R. 
Valves. ONE HOLE FIXING 
IMPOSSIBLE TO SHORT 
CIRCUIT. 
Screw Connections. 
Nn Soldering. 2/6. 

WE PAY YOUR FARE AS 
FOLLOWS : 

Upto 2 /6 On Orders Over 20 /- 
Upto5/- ..40/ - 
Up to 718 60 /- 
Upto1$5/- $ 
CERTAIN CUT LINES 

EXCLUDED. 

THIS COLUMN IS FOR 
CALLERS ONLY (Nett 
Prices). NO POST ORDERS 

FROM IT, PLEASE. 
2 B.A. Rod per foot 2(d. 

4 B.A. Rod per foot 2d. 
Spade Tags .. 4 a 1d. 
Scales 0-183 .. .. 2d. 
Empire Tape .. 2 yds. 1d. 
Ditto, (in. 4 yds. 3d. 
PanelSwitches,S.P.D.T.10(d. 
PanelSwitches,D.P.D.T. 1/3 
Easy Fix Cup, latest, each 1d. 
Resistance Dials 0-10 6d. 
Valve Holders and Nuts 9d. 
Valve Sockets, Nut and 

Washer .. 4 for 3d. 
1 /16 Sq. Tin Copper, 1 ft.2kd. 
20 and 22 D.C.C. Wire 

lb. 10d. 
24 and 26 ditto, } lb. 1 /- 
28 and 30 ditto, (lb.,1/3,1;4 
Best Sleeving . 3Yds. 11d. 
Pillar Terminals, with 

Nut .. . td. 
'Phone,Large,zfor2ld. 

small Id. 
W.O., Large each 1d. 
2 oz. Adhesive Tape .. 3d. 
Copper Foil (6 in. wile) 

foot 2)ßd. 
Dutch Valves, Tubular 49 
Dutch Valves " R " 

Type .. . 5 /3 
Phillips Dutch " R ".. 7,8 
2 and 4 B.A. Washers 

3 doz. 2d. 
Ebonite Bushes, I d. doz. 6d. 
Ebonite Coil Plugs 6d., 8d., 9d. 
Aerial Wire7/22100 ft.1 /111 
Ditto, 7/22 .. 5o ft. 1 /2 
Nickel, Gauze Valve 

Windows . 5d. 
Green 'Phone Cords, 

.. .. 71d. 
2 

54 
B.A.in. Nuts doz. 2d. 

Telephone Wood Screws 1d. 
Switch Arms . . 51d. 
Electron Aerial, ioo ft. 1/6 
Bell Wire, D.C.C., I.R.C. 

Tin Copper, so yds. 5d. 
Twin Flex, good quality 

4 yds. 6d. 
Stop Pins, with Nut a a 1 d. 
Spade Screw Terminals 1d. 
Pin Screw Terminals 

2 for 11d. 
English 4.5 Batteries.. 4d. 
Brass Plug and Socket 1d. 
Battery Clips .. 6 for 4d. 
Filostat for D.E. and R. 

Valves .. .. 2/ - 
Tinned Copper, 18g. 

3 yds. 3d. 
14,16, 20 Tinned Copper 

Stocked. 
Spear Point Whisker.. 2d. 
Best Gold and Silver, each 2d. 
Set of 4 (1 gold) .. 3d. 
Midite and Talite 8d. 
Tungstalite, with 

Whisker . .. Bd. 
Gecosite(G.E.C.,Ltd.).. 1/3 
Rubber Lead-in so yds. 1 /- 
Ditto, heavy so yds. 1/3 
Ditto, Extra heavy yd. 3d. 
Variometers 250;600.. 2/6 
Shaped Coil Plugs .. 10d. 
Edison Bell Ditto .. 1 /- 
Wander Plugs pair 31d. 
8 Basket Coils, 

20073,600 metres .. 1;9 
5 Waxless200,2,000.. 1 /11 
Dutch Dull emitters .. 11;9 
30 v. H.T. Battery .. 4 9 

60 v. H.T. Battery .. 7,6 

K. RAYMOND 
27, LISLE STREET, W.C.2 

'PHONE s OERRARD 4687. 

!IIIIIIIIIIIIIIIIIIIIIIIIIIIIillllllllllll!= 

HOURS 
OF BUSINESS: =_ 

DAILY - 9 to 7.45 
SUN. 10 a.m. to 

1 p.m. 
51111111111111111111111111111111111111111 
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RADIO INSTRUMENTS. 
Exclusive in Design, Construction, 

and ut 

QUALITY of REPRODUCTION. 
PRICES RANGE FROM 20-200 GUINEAS 
N.B.-We are open to appoint exclusive Territorial 
Agents for the distribution of Curtis Radio Instru- 
ments on attractive ternis, to those in a position to 
handle instruments of the highest qualile. 

For Terms and Particulars apply -- 
Avenue 14. Bay 
The Palace of Engineering. gineering. 
The British Empire Exhibition 
Which affords a unique opportunity of viewing a 
most complete and comprehensive range of wireless 
exhibits of quality and distinction. 

There i 

50 YEARS' EXPERIENCE 
and the most perfect manufacturing conditions 

behind the 

CURTIS - SILVERTOWN 
INTERVALVE TRANSFORMER 
INCOMPARABLE for POWER and PURITY. 

PRICE 21 - EACH. 
Used exclusively in all Curtis Radio Instruments. 

The 11CJGQAVINQ PROCESS 
of PANEL MARKING. Neater, cleaner, cheaper than 

any other known method. 
63 words and lette, ings for wireless. 1J 1 D. each. 
}-circle 0-180; I circle 0-10; Full- 
circle 0-100 and 4 valve templates. Postage ltd. extra. 

Series 1. 
Series 2. 

Write NOW for our revised list of 16 illustrated pages of Curtis 
and Paragon accessories and components of quality. It will 

interest you. 

BIRMINGHAM 
A full and complete range of all accessories 
components and complete instruments 

NOW AVAILABLE AT OUR NEW BRANCH, 
76, NEWHALL STREET, BIRMINGHAM. 

Telephone : Central 5444. 
Continuous daily demonstrations. 

Also at 312, DEANSGATE, MANCHESTER. 
Telephone : Central 5095. 

PETER CURTIS, LTD., 
34-36, Whitfield Street, London, W.1. 

Telegrams : " Paracurtex." Telephone: Museum 8489. 

In Conjunction with 
The PARAGON Rubber Manufacturing Co., Ltd. 

.Illiq II IIIIIIIIIIIII 

ELLA 'ANYVALV" 
RHEOSTAT 
FOR PANEL MO11NI7N6 

'7o coolly/ lñe iilameo 
voltage of I R" 
valve; I or 
dull -emitter 
va/ves- 
1,2.3orq 
/ow con- 
sumphOpi 
raves. 

PRICE 
POST FREE 

PRICE 
POST FREE 

ELLA 
DULVALV" 

RH EOSTAT 
FOR AiNEL MOuNIING, 

r7o control the Filament 
voltage of dull- emitter j , 

valves. 

LIONEL ROBINSON & Co., 
TkADEENOmR/ES!N<iTEo 3, STAPLE INN, 

Ir 

LON DON, W.C:I. J 

ACCUMULATORS GUARANTEED 
Direct from Maker to User. Thousands in use. 

2 volt 40 
2 6o 
2 , So 
2 100 

10'- 
12;8 
15/- 
18i - 

PRICE. 
4 volt zo 
4 4o 
4 So 
4 ,, 8o 
4 100 .. 32/6 

Post and Packing 1 /- each. 

.. 12 6 

.. 17'3 

.. 22 

6 volt ºo 
6 , 40 
6 60 
6 8o 
6 zoo 

18/3 
2418 
32/- 
38 /4 
45/8 

ADAMS BROS. (Longton), Ltd. 
(Members of B.B.C.) 

Sutherland Road, Longton, Staffs 

BEWARE OF WORTHLESS IMITATIONS, SEE THE 

TRADE MARK Cafitine4 ON EVERY GRID LEAK. 

WATMEL VARIABLE GRID LEAK 
(Patent No. 2o6og8). 

Continuously Vari- 
able. Silent in opera- 
tion. Constant in any 
temperature. 
Dust and Damp 
proof. 
Each tested and 
guaranteed. 
Neat and w ell 
made. 

GRID LEAK 
.5 tog megohms a'6. 

ANODE 
RESISTANCE 

5o,oco to roo,000 
ohms 3/6. 

Suitable any Circuit. 

SEND P.C. FOR DESCRIPTIVE FOLDER. 

WATMEL WIRELESS CO. 
Connaught House, la, Edgware Road, 
Marble Arch, W.2. 7-e!.4275 Paddington. 

86 In replying to advertisers, use COUPON on last page 
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Another point to notice is that, 
the detector having a different 
impedance at different adjustments 
will alter the tuning of the circuit 
L, C5, principally by altering the 
unintentional reaction introduced 
into the circuit L, C5. Any vari- 
ation of reaction, whether inten- 
tional or otherwise, should always 
he accompanied by retuning of 
associated circuits, and, conse- 
quently, it is desirable, when 
operating the Fig. i i circuit, to 
retune the condensers C1, C2 and 
C5 after adjusting the crystal 
detector. 

It will be noticed that a con- 
denser C4 is shown in dotted lines 
across the primary of the step-up 
intervalve transformer T, T2. The 
writer's experience indicates that 
this condenser may always be left 
out without any loss in signal 
strength, owing to the self -capacity 
of the primary T1. If a condenser 

MODERN WIRELESS 

secondary winding T2, and for 
general purposes the writer would 
recommend a condenser of o.00x 

F. A grid battery could be 
inserted in the point X in the 
Fig. II circuit for the purpose of 
giving the grid a negative bias. 

A few additional connections 
may be tried by the experimenter. 
It is usually desirable, in all cases, 
where a loose -coupled input high - 
frequency transformer is used, such 
as L, L2, to connect the negative 
terminal of the accumulator to 
earth. 

Another arrangement worth 
trying when a transformer L, L, is 
used in the output circuit of the 
valve, is to connect one side of the 
primary T, to the negative terminal 
of the filament accumulator ; ad- 
hering to the note regarding the 
I and O terminals of primary 
and secondary, the right-hand side 
of T1 may be connected to the 

Fig. 12 -A simi'ar circuit 

is used, its value should not exceed 
0.002 µF. 

As regards the connections to 
the primary and secondary, it is 
desirable that the left-hand side of 
T2 should be the O.S. terminal,, 
and the right-hand side the I.S. 
terminal. As regards the primary, 
the connections are not so important 
as the experimenter will usually 
care to try reversing the con- 
nections. If a rule is desired, it 
might be suggested that the right- 
hand side of T, should be the O.P. 
terminal, while the left-hand side, 
which is connected to one side of 
the crystal detector D, is the 
I.P. 

As regards the fixed condenser 
C5 across the secondary T2, the 
value of this condenser may be 
quite low, say, o 03)3 µF, and in 
any case should not be greater than 
0.002 µF. Even when a 0.032 µF 
condenser is used, there is a certain 
reduction in the low -frequency 
potentials established across the 

with reaction introduced. 

negative terminal of the accu- 
mulator B1. 

Signals with the Crystal Off 

Many experimenters will have 
found that when the catswhisker, 
or upper crystal, is removed from 
the lower crystal, signals very 
frequently come in quite well, and 
this may prompt same to imagine 
that dual amplification is not 
effective. What really is happen- 
ing, of course, is that the valve is 
acting purely and simply as a 
detector. It is, in fact, almost 
impossible to prevent a valve 
acting as a detector, whatever the 
conditions may be under which it is 
operating. 

In Fig. II the telephones T are 
included directly in the anode 
circuit of the valve, and conse- 
quently, if there is any rectification, 
signals will be heard in the tele- 
phones. There will, however, be 
no dual amplification effect what- 
soever, the secondary T2 in the 

87 

grid circuit having no effect on the 
operation of the circuit. As a 
matter of fact, it is rather a good 
test to see whether signals may be 
heard with the crystal off in order 
to ensure that the valve is function- 
ing properly as a low -frequency 
amplifier. If good signals are heard 
in the telephones it is an indication 
that the valve V, is acting as a 
detector, and will consequently 
probably distort the low -frequency 
currents which are fed into its grid 
circuit by means of the transformer 
T, T2. The rectification effect 
may be eliminated, or practically 
eliminated, by giving the anode a 
suitably high anode voltage and 
giving the grid a negative potential 
to bring the operating point about 
the half -way point along the char- 
acteristic curve. Under these con- 
ditions signals will not be received 
in the telephones T when the 
crystal D is raised, or if there are 
signals, they will be very weak. If, 
however, no grid battery is con- 
nected in the grid circuit signals 
will usually be stronger, indicating 
that distortion will occur on the 
low -frequency side. 

Sometimes the signals obtained 
by raising the contact from the 
crystal in dual circuits are as loud, 
or sometimes even louder, than 
when the crystal is employed, and 
this is a sure indication that some- 
thing is wrong with the circuit. 
One of the probabilities is that an 
inferior crystal detector is employed. 

In the Fig. II circuit, the raising 
of the crystal by relieving the circuit 
L, C5 of a considerable amount of 
damping, may result in more 
capacity reaction in the valve, and 
this reaction will strengthen the 
oscillations in the circuit L2 C2. 
The result is that the valve V, is 
now acting as a detector with 
reaction, and the results may be 
quite good compared to the normal 
arrangement of Fig. i i with the 
contact on the crystal, the reaction 
effect being probably very small. 
This brings us to the question of 
how we may improve the signal 
strength of a circuit of the Fig. ii 
type by means of reaction. 

Adding Reaction to a Dual 
Receiver. 

The desire for obtaining the 
maximum output from a minimum 
number of valves will prompt every 
experimenter to try and obtain 
better results by the application 
of .reaction to his reflex receiver. 
The application of reaction to a 
reflex receiver introduces innumer- 
able problems which require solu- 
tion and the application of reaction 
is usually accompanied by the 
setting up of loud buzzing noises 
of audible frequency which are 

www.americanradiohistory.com



MODERN WIRELESS 
extremely unpleasant to the oper- 
ator of the set. Ordinary reaction 
may cause self -oscillation of an 
ordinary receiver, but this generally 
troubles the receiving operator very 
little ; on the other hand, these 
who have sets in the neighbourhood 
have very good cause to complain 
owing to_ the heterodyning of the, 
radiated oscillations with the 
incoming signals. The average 
user of a reflex circuit, however, 
finds that on tightening the re- 
action his own set produces an 
extremely unpleasant noise, and he 
consequently has to make an 
immediate adjustment to prevent 
it. He is, therefore, generally far 
less troublesome to his neighbours 
than lie who employs an ordinary 
straight circuit. 

Fig. 12 shows a reaction reflex 
circuit which only differs from 
Fig. i i in that a reaction coil L5 is 
coupled to the inductance L2. The 
coil L5 is connected in series with 
the primary L, of the transformer 
L3 L,. The warning that should 
be given here is that if the reaction 
coil L; is made of a certain size, 
the natural wavelength of the 
anode circuit, due to the inductances 
L5 and L, in series and the capacity 
between filament and anode and 
the self -capacity of the two coils, 
is near to the wavelength being 

F E 

e 

Fig. 13.- Characteristic curve of 
valve adjusted for reflex amplifica- 

tion. 

received, and the valve will oscillate 
too readily. It is therefore desir- 
able that the coil L5 should be kept 
as small as possible, and since a 
separate. aerial circuit is employed 
a small ' reaction coil is all that 
should be necessary owing to the 
natural damping of the circuit 
L2 C2. The reaction coil L5 should, 
of course, be connected the right 
way round. 

The circuit is not recommended 
as a particularly good one to start 
with, but most of the troubles 
experienced with reflex circuits are 
absent in a simple arrangement 
such as shown in Fig. i i and Fig. 12. 

t 

1 

c 
a 

Fig. ii, particularly, is calcu- 
lated to avoid any tendency towards 
the low -frequency buzzing which is 
so prevalent in reflex circuits gener- 
ally. In Fig. i i we are more likely 
to get the buzzing because reaction 
is employed, and it will usually be 

Jume, 1924 

portion of its straight part is used. 
In this case the high -frequency 
currents are amplified by the valve 
without any distortion or recti- 
fication, assuming, of course, that a 
negative potential is applied to the 
grid to prevent the establishment of 

Fig. 14.-The high and low -frequency currents 

found that as the reaction is 
increased a certain point is reached 
when buzzing takes place. This 
buzzing is due to low -frequency 
reaction, amplified low -frequency 
currents produced in the output 
circuit of the valve being con- 
veyed back to the input side, the 
degree of low -frequency reaction 
being sufficiently great to cause 
low -frequency oscillation. If the 
low -frequency reaction is not suffi- 
ciently great to produce low - 
frequency oscillation, a big build 
up of signal strength is often 
obtained, but nearly always at the 
sacrifice of purity of reproduction. 

All reflex circuits tend to oscillate, 
whatever precautions may be taken. 
The reason is that, although no 
low -frequency reaction is produced 
through the low -frequency output 
currents of the valve being directly 
coupled to the input circuit of the 
valve, there is, in between, a stage 
of high -frequency amplification, 
the high -frequency oscillations being 
modulated by the low -frequency 
input currents. 

We may consider this matter best 
by considering that the valve in 
Fig. 12 was oscillating and pro- 
ducing high -frequency oscillations 
of a frequency determined by the 
values in the circuit L2 C2. If, 
when the valve is oscillating we 
feed low -frequency currents into the 
grid circuit by means of the trans- 
former T, T2, we will vary the grid 
potential at low -frequency, and 
these variations of grid potential 
are liable to vary the amplitude of 
the high -frequency oscillations 
generated by the valve. This, in 
fact, is a common method of 
modulating the high -frequency 
oscillations of a valve for telephony 
ransmission ; but certain con - 
litions are necessary. The modu- 
ation effect is not present if the 
haracteristic curve of the valve is 
bsolutely straight, and only a small 

separated out. 

grid current. If, however, the 
representative point on the char- 
acteristic curve, i.e., the point 
representing general conditions at 
any given moment, moves along a 
curved portion of the characteristic 
curve, modulation will occur. For 
example, if the whole of the char- 
acteristic curve is being traversed 
up and down due to the oscillating 
of a valve, and we apply a positive 
potential to the grid, it will be fairly 
obvious that the tops of the high - 
frequency current half -cycles will be 
clipped and distorted. Owing to 
the valve becoming saturated, the 
positive half -cycles will not be fully 
developed because the base line 
potential for the high -frequency 
oscillations has been raised by the 
application of a positive potential 
to the grid. If a negative potential 
is applied a similar effect may be 
obtained at the bottom bend of the 
anode current characteristic curve. 

Fig. 13 shows a characteristic 
curve of a valve adjusted correctly 
for reflex amplification. It will be 
seen that the anode current curve, 
A BCD lies to the left of the 
ordinate passing through zero grid 
volts ; this means that no grid 
currents will be established. A 
complete cycle of oscillating current 
is shown varying the grid potential 
above and below an average value 
which results in the middle point of 
the anode current curve being 
employed. It a low -frequency 
potential is now applied to the 
grid, either in a positive or negative 
direction, high -frequency currents 
will travel beyond the bends, and 
the high -frequency currents will 
consequently be modulated. 

This is probably best explained 
by Fig. 14. The top line A shows 
the high -frequency currents gener- 
ated by the valve, and the line B 
shows a low -frequency alternating 
current which is applied to the grid. 

Fig. 15 shows, on the top line C, 
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Von might well ask that question when you 
hear the clear, full richness of " Sparta " repro- 
duction. Actually inside the hase of type " B," 
in addition to the perfectly -designed magnets 
and diaphragm, there is an ingenious arrange- 
ment of blocking condensers which has the effect 
of " smoothing away " all trace of harshness, 
resulting in remarkably pure distinctness of tone. 
A visit to a demonstration will quickly convince 
you that for all classes of vocal, instrumental and 
orchestral entertainment nothing equals the 
" Sparta "-the Speaker of combined eacellenee. 

Type " A " 120 ohms .. £4 : 15 : 0 

Type " H.A." 2,000 ohms .. £4 : 15 : 0 

Type " H.H.A." 4,000 ohms.. £4 : 15 : 0 

Type " B " 120 ohms. The first Loud 
Speaker to provide for additional control 
through a 6 -position tone selector 

15 : 0 

irrite to -day for List No. 315a, fully describing the 

complete " Fuller " range. 

FULLER'S UNITED ELECTRIC WORKS, Ltd. 

Woodland Works, Chadwell Heath, Essex. 

Telephone : 7 el egrams : 

Ilford 1200 (6 lises). " Fuller, ChaduellHeath." 

London 
Depot : 

rob, High St., 
Vor. C.2. 

tenronstrations of the 
" Sparta" Loud Speaker 
are given during broad- 
casting hours at Gamages, 
Harrods, Selfridges, The 
Service Trading Co., 2ä9- 
292, High Holborn; City 
Accumulator Co., Ltd., 
79, Mark Lane, F.C. ; G. 
Salmon, 33, Grafton St., 
Tottenham Court Road ; 
Peto -Scott, Ltd., 64 £ 99, 
High Holborn; Messrs. 
Piggott Bros., Bishops - 
gate, E.G.; and at our 
ou1n depots. 

Perfect reproduction of the excellent d net music 
regularly broadcast demanda a perfect Loud Speaker- 

the ' SPARTA." 

Buy British Goods Only. 
ss 
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AValve for Every Wireless Circuit 

HALT ! who goes there 

UNPLEASANT reality is mostly 
forced upon us unexpectedly. 

Strange how easily we drift . . . an 
opinion here and a word there mark 
out our varied paths through life till 
" HALT ! " comes-mostly the 
HALT OF EXPERIENCE. 

Thousands of us have drifted into 
wireless more or less interested but 
indifferent to our choice of the 
components of that wonderful 
pleasure till the halt of experience 
has pulled us up sharply. Valves 
are worthy of choice. There is no 
unpleasant " HALT " for those who 
stipulate MULLARD Valves. 

The pass word to wireless success 

the Master Word is 

Mullard 
THE MASTER.- VALVE 
A de ertisement of The Al tillant Radio l'a!ve Co., W. (:11.1V.), 

Nightingale Works, Nightingale Lane, Balham, S. W.12. 

The British Empire Exhibition, Palace of 
Engineering, Avenue 14, Bay 13. 

In replying to advertisers, use COUPON on last page 89 
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MAGNIPLEX 

"REMEMBE 
MAXIM MOED FFICE EIN CI- Y AF OMA YOURDSET.RTH 

MEAN 

The Range, Strength and Clearness are increased up to 40% by installing a MAGNIPLEX AERIAL as tested by experts. This applies 
to both Valve and Crystal Sets, either in or out of doors. MAGNIPLEX is made of Special Woven Wire Gauze of high tensile strength and 

conductivity. 

Patent Applied for. 

Our claim is backed by a guarantee that we refund your cash if results are not better than your present Aerial, and more than justify the 
extra cost of the MAGNIPLEX. Any user of MAGNIPLEX will give you a testimonial. 

If your dealer does not stock them, send direct to us. 

Prices :-} in. wide 3d. per ft.; ;E in. wide 2d. per ft. Supplied in lengths of 5o, 75 and too feet, 
Including fittings, viz :-End Terminal for Down Lead and Insulators ready for erecting. For lengths 

under 5o ft. fittings charged is. 3d. extra. Postage and packing is. extra, 
HELIXO LTD HENRY BUILDINGS, 

1i GRESSE STREET, 
RATHBONE PLACE, LONDON, W.I. 

'Phone : Museum 5o:u. 

A REVOLUTION IN H.T. EFFICIENCY 
H. T. Batteries made up of units are recognised as the ideal. 

The HOVIMO screw connection solves the problem of joining units 
without soldering. 

The HOVIMO assures perfect "silent" working-is 
everlasting-allows easy replacement of units-will take 
the ordinary wander plug-makes it possible to keep your 
H.T- at an equal voltage. Is British made. 

H. MOLBACK 
27, Cannon St., 

E.C.4 
Tele.: City 8299. 

Adeeale.' PLUG HOLE 
for t.'. em. 

1/6 
Per Doz. 

From 
dealers 

or dire .t 
from me G R I P 

DETECrOR. "THE FIRESIDE PLUG " 

IlSS111sgf. dl 

Listen in Luxury. Don't leave 
your comfortable chair or bed. 

COSTS ONLY 3/ - 
ASK FOR NEW LIST, or send 

P.0.11- for New Electrical Game and 
List. Credited against first purchase. 

All Types of Headphones 
and Transformers Wound. 

Panels Drilled and 
Engraved. 

Prompt Delivery. 

" S. A. CUTTERS," 15, Red Lion Sq. 
CHANCERY 8042. LONDON, W.C.1 

ttltll 

ll,IsllY1 
1 1111i 

\ "11,111 

FOR SECURING YOUR AERIALS 
And a thousand purposes where great strength and strain is 
needed. FLEXIBLE STEEL WIRE ROPE, Aeroplane Cable 
made to Govt. specification to specified breaking strains. 
PRICES BELOW COST. Orders of 10/- and over carriage 
paid, otherwise, please add 1 /- for postage. 

No. Dia. Strain loo ft. No. Dia. Strain.roo ft. No. Dia. Strain. too ft. 
o x/r6 5 cwt ; 4/6 53 7/32 45 cwt. 12/- 7 11/32 too cwt. 20/- 
3 r /8 20 cwt. 8/- 5 i /4 70 cwt. 14 /- 8 3 /8 120 cwt. 21/- 
51 5/32 25 cwt. 10/- 6 9/32 8u cwt. 15/- 9 13/32 x4o cwt. 22/6 
Strainers for use with above, right and left-hand threads. 9d. each or 8/8 per doz. 
SMITH & ELLIS, Ltd. (Dept. 85), 11, Little Britain, E.C.1. Tel. City 899q. 

YES, WE MAIL CABINETS ! 
And you receive them by return. Solid Mahogany and Hand Finished. 

S.T. 100 3 -VALVE CRYSTAL, 25/- 
OMNI, 25/-; 3 -VALVE DUAL, 25¡-; ST PORTABLE, 32 /6 W2 & W3, 
16 by 9 Panel, 17 /6 ; ST 100, enclosed, 27; 8 ; ST 100, standard, 15 '- ; 4 -Valve 
FAMILY and Panel, 18/6 ; W1, 12 by 8 Panel, 16¡-; ALL CONCERT and 
Panel, 18 /- ; ST 100 16 /-. 

All Types of Cabinets kept in Stock. Special Cabinets at 48 hours. 
Carriage and Packing Free. 

WRIGHT & PALMER, Cabinet Makers, 335, Katherine Rd., Forest Gate, E.7. 
Trade enquiries invited. 'Phone : East Ham 115x. 

MAGNUM TAPPED COILS 
IMPROVED 
NOW AVAILABLÉ 

At the request of many thousands of satisfied users of these wonderful 
Coils we have simplified the marking of the studs and increased the wavelength 

range of the Two Coils as follows 

No.1 COIL. 
Stud No. I equivalent to No. 25 Coil. 

, 2 35 t3 ,, 50 
75 

Price 12/6. Replaces 4 ordinary Coils. 

No. 2 COIL. 
Stud No. r equivalent to No. too Coil. 

2 ,, PPx50 
3 200 ,, 

Price 15/-.4 Replaces'4 ordinary Coils. 

Construct your own set and spend the 
difference. For an outlay of a few pounds 
you can build a set equal in all respects to a 
bought set costing several times the amount, 

IN78CHANC6AJLC, to say nothing of the valuable experience and 
joy of "making it all yourself. We supply 

all components recommended for every set described in this 
issue and past issues of MonaaS WIRELESS and "Wireless 

Weekly, inc uding the H.F.S.T.100 and 2 -Valve H.T. 'ten Set. Buy a Radio 
Press Envelope and build one of the following simply -constructed Sets. 

Radio Press Envelope, No. i S.T. 100.. . .. 
No. 2 Family 4 -Valve .. .. 

" No. 3 Simplicity 3 -Valve .. 
No. 4 All Concert de Luxe .. 

Magnum Improved 2 Coil Holder each 
Magnum Improved 3 Coil Holder .. .. .. 
Magnum Choke for S.T. 100 Star .. .. .. 
Omni Connecting Links, per s, of 5o .. 
Magnum H.F. Transformers (matched) from .. .. 
4 Electrode R Valve for H.T'less Circuits .. .. .. 
Myers' Valves, practically unbreakable -. .. .. 
Rceunr.nended compyvnmts for constructing the 

1 /6 post 2d. 
2: 6 2d. 
26 3d, 
2 6 3d. 
9 6 6d. 

12 '6 6d. 
7 6 6d. 
80 4d. 
4 '6 

1 

3d. 
17 6 ;- 
12.6 r /- 

TRANSATLANTIC V., as described by Mr. Percy W W. Harris : £ s. d. 
Polished Mahogany Sloping Cabinet, with sliding back 1 10 0 
Ebonite Panel, squared and matted, 22 ins. by 1 r ins. by } in. 0 15 0 

Do. Do. Do. Do, drilled and engraved -. 1 4 0 

Burndept Dual Rheostats .. .. .. 7 6 

Dual Condenser, Square Law, .0002 complete.. 7 0 
Variable Condenser, .0005, with Vernier 0 0 
Valve Sockets, complete and lacquered 0 1 

Igranic Potentiometer -. 7 0 
Fixed Condenser, 2 mfd. . 6 0 

i 4 0 

25 3 6 
.0003 1 3 

Leakeand Clips, 2 Meg. . 1 2 
4 -Pol Change -Over Utility Switch 6 0 

Dubilier Resistance, 8o,000 ohms .. 5 0 

Terminals, complete and lacquered 0 2 

Miniature Tumbler Switch .. 2 3 

Magnum 2 -Coil Holder 9 6 
Magnum Concert Coils, per set of 4 .. 5 0 
Hot Pad Transfers. pr set . .. 0 6 

No. 16 Sq. Section Tinned Copper Wire, per yard .. .. 0 12, 

Carriage paid on Retail Orders value £2 or over. Always Specify Meg. 
num. Send stamp for iSlas/ra fed list and 5e! of leafless dealing ni sth R. P. Circuits 

BURNE- JONES & Company, Limited. 
Manufacturing Radio Engineers, 

MONTFORD PLACE, KENNINGTON, LONDON, S.E.11. 
'Phone: Hop 6257. 

Experimental Stations 
2 FP New Cross. 
2 PB Kennington. 
a CT Lambeth. 
6 CW Streatham. 

In re -buying to advertisers, use COUPON on last page 
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the sort of modulated high - 
frequency currents produced by the 
valve as a result of the alternating 
potentials on the grid. These high - 
frequency currents generated by 
the valve are rectified by the crystal 
detector in Fig. 12, or by any other 
detector used in a dual amplifi- 

E 

MODERN WIRELESS 

quency potential applied to the 
grid of the oscillating valve. This 
will modulate the high -frequency 
currents generated by the valve ; 

these high -frequency currents are 
rectified by the crystal detector, 
and the original impulse is repro- 
duced again on a larger scale which 

Fig. 16.-Alternating currents produced by the transformer. 

cation circuit, because the remarks 
made here apply equally to all dual 
amplification receivers. The high - 
frequency currents shown in line C 
of Fig. 15 are rectified and produce 
uni -directional currents as shown 
in line D, and these produce an 
average current in the form of 
uni -directional pulses which pass 
through the primary of the trans- 
former T, T 2 in Fig. 12. The 
transformer converts these uni- 
directional impulses to alternating 
currents of the kind illustrated in 
line E, Fig. 16. These currents are 
now fed into the grid circuit and rein- 
force those which we have already 
assumed are already being intro- 
duced into the grid circuit by T2. 

We thus have a chain of low - 
frequency reaction which, while 
quite different from the ordinary 
kind of chain of low -frequency 
reaction, yet possesses the same 

C 

Q 
Fig. 15.-High-frequency, rectified, and uni -directional currents shown 

graphically. 
properties of enabling low -frequency ing signal when receiving telephony. 
oscillation to take place. The low- The modulated incoming signals 
frequency currents are, in fact, car- are rectified by the detector and 
ried by the high -frequency currents produce a low -frequency current 
generated by the valve, and only which modulates the carrier wave 
appear again after rectification by and so perpetuates the low-fre- 
the crystal detector b. quency oscillation. 

When considering the generating Very often a valve may have the 
action of an oscillating valve, we reaction so tight that an incoming 
always presume that something has strong signal will set the valve 
set up a momentary oscillation oscillating, and .once the valve 
which is rapidly built up and main- oscillates at high -frequency it is 
tained by the valve. So, in the very liable to start oscillating on 
same way, we may assume, in a low -frequency, due to the effect 
circuit of the Fig. 12 kind, that which has just been described. 
there is some momentary low-fre- To be continued. 

reinforces it and a process of low - 
frequency oscillation is set up. 

This presumes that the valve V 
has oscillated, and it will always be 
found that the effect of low -fre- 
quency buzzing is always more 
likely to occur when the valve is 
on the verge, or is actually oscil- 
lating, due to using too tight a 
reaction coupling. The same 
effect, however, may be started 
even though the reaction is 
not sufficiently tight to produce 
self -oscillation. In this case the 
incoming currents of the carrier 
wave are modulated by the low - 
frequency currents in the grid 
circuit; When the carrier wave is 
very strong. this effect may be 
obtained, and the introduction of 
reaction, of course, increases the 
strength of the carrier wave. 

Another thing which starts the 
circuit buzzing is the actual incom- 

\ii\AA.\ 
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: 100 Star ;: 

. .° 
To the Editor of MODERN WIELESS. 

SIR,-I have recently constructed 
the " S.T. ioo Star," as described in 
the March number, and am de- 
lighted with the results. The fol- 
lowing remarks may be of interest. 
My station is ten miles from 
51T, and I can get all B.B.C. 
Stations and Ecole Supérieure, 
Paris, very clearly on ear phones. 
With the exception of Paris, 
Aberdeen and Glasgow, all stations 
came through at the same strength 
during 5IT's transmission. _ How- 
ever, I can get the above three 
all right, but cannot cut 5IT r. ght 
out. 5IT is very loud on G. E. 
Co. loud speaker, and 2L0 can 
be heard faintly. _ After the B.B.C. 
Stations closed down last Thursday 
night, I heard a dance band playing 
loudly. They finished up with the 
Austrian National Anthem, fol- 
lowed by the announcer speaking 
clearly in German. The station 
turned out to be " Leipzic 
Mitteldeutche Rundfunk A.G."- 
some Coo odd miles away. Last 
Sunday night I got Petit Parisien, 
Paris, very clearly on earphones. 
Recently I tried an indoor aerial 
of 15 ft. of 28 gauge tinned 
copper fuse wire. 5IT was loud 
on phones and was audible on loud 
speaker at 12 ft. 2L0 was faint 
on earphones. My tuning is rather 
fine, and unless I move my con- 
denser very slowly I pass over 
stations. 

The following components were 
used :-G.E. Co. variable con- 
densers and fixed condensers ; Burn - 
dept enclosed crystal ; Silvertown 
transformer ; home made choke 
coil ; Igranic 2 -coil holder, coi's 
35-5o-75, valve -holders ; Igranic 
filament rheostats ; Watmel vari- 
able resistance ; Marconi Osrarn 
R' type valves ; G.E.Co. 

H. T. battery 6o volts and 6 volt 
accumulator ; single aerial 7 /22 : 

90 ft by 3o ft high. I have not 
soldered any connections. 

Wishing MODERN WIRELESS 
every success. 

Yours faithfully, 
W. PERCY MCGEOCH. 

Knowle, Warwickshire. 
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Trouble Corner 

Adventures with Valves 

A GOOD many things may 
happen to a receiving 
valve, some of which may 

rather puzzle the user if he does 
not know what symptoms to look 
for. A comparatively rare occur- 
rence with valves of good quality 
is a considerable softening of the 
vacuum within the bulb after a 
period of use. This happens, as a 
rule, because the plate and grid, as 
well as their supports, have not 
been properly cleaned up in the 
process of manufacture. All metals 
contain certain quantities of 
occluded gases which are given out 
under the influence of heat. In a 
well -made valve the processes of 
bombardment and of cleaning up 
are so thoroughly carried out that 
the occluded gases are driven off, 
with the exception of the minutest 

Conducted by ADSUM 

traces, which are not sufficient to 
make any marked difference to the 
vacuum. But if you examine a 
cheap foreign valve carefully you 
will see that the 
inner metal 
parts are dirty - 
looking. This 
means that the 
cleaning up 
process has not 
been very 
thorough 1y 
carried out, and 6 
there is a dis- 
tinct possibility 
that when the 
valve is under 
use the occlu- 
ded gases will 
gradually be 
given out. A 
new valve 

4- 

F -g. I.-Test for 
displaced filament. 
The anode is not 
shown for the sake 

of clearness. 
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should always be tested for hardness 
by the application of a high anode 
voltage. If the valve shows no 
signs of blue -glow with ioo volts on 
the plate, it may be taken as being 
hard enough for practical receiving 
purposes. Some of the foreign 
valves are purposely made rather 
soft, for which reason they make 
excellent rectifiers. In testing 
these out in the first instance the 
blue -glowing point should be noted, 
and if the valve is suspected of 
softening it should be tested again. 
Should softening have taken place, 
it will now blue -glow with a smaller 
voltage upon the plate. Very soft 
valves, by the way, work excel- 
lently as rectifiers when there is not 
more than one stage of H.F. 
amplification in front of them, but 
they are of little use when two stages 
are used. An English valve which 

.7.277 

--7171 
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IIIIIII111 IIII IIIIIIIIIIIIIIIIIIIIIIIIII1111111IJIIIIIIIIH1111111111111111111111IIIIIL'111111111111111111111111 1111111111111111111!11 IIIi11I1111111111N1111111I111111!IlllllillllILLLI: 

eA 

FOR 

ASTOUNDING VALUE 

Prices in dozens fitted with nut and washer. 
No. r No z No,3 No. 4 No. 5 No. 6 No. 7 
Sd. 8d. 

= No. q ºld. 

a;'z rI'- T1- r/' Toi. 

Price each unless otherwise stated. 
No. xo No. Tx No. rz No. 13 No. 14 No. x4a No. 15 

rd. rd. 6d. 3d. rid. Pin Type i4d. Id. 
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N°g 

No. 8 

1o1. 

No, x6 
4d. doz. 

I I I I! 1111111111111111111111 

"DO\IINOE CONNECTOR" 

KWIKPINS 
3d. 

EACH. 

3f6 
Connect up your headphones in the most efficient 
manner. You may. find series best, or perhaps parallel. 
The Dominoe connector and knikpins give you any 
combination of either up to fono pairs of headphones 
and ensure a clean, firm connection in a moment. 

Sent for our other interesting lists. 

WATES BROS., LTD., 
12-14, GT. QUEEN STREET, 

KINGSWAY, W.C.2. 
'Phone: Gerrard 575;6 .'Grams: Zvwateseng, Westcent. 

Bournemouth (wholesale), 101, Old Christchurch Road. 
Plymouth (wholesale), Central Mill, Raleigh Street. 

111111!IIII11111! 111111111111111111J111111111111111111111111f!IIIIIIIII111!1111111111f11111111lä' 
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shows slight traces of softening- 
that is, one which just begins to 
blue -glow when the anode voltage 
is raised to ioo or more with the 
filament potential at its normal 
working point-should not be 
employed as an amplifier, though 
it will probably give quite good 
services as a rectifier. In no case 
should a valve be worked at the blue - 
glowing point, for if this is done 
distorted reception will result. 
Dutch valves will give best results 
when the plate or filament poten- 
tials are adjusted so that they are 
just short of blue -glowing. 

Displaced Filaments 
Another mishap which may occur 

to a valve is that the filament may 
become so strained that it comes 
into contact with the spiral coil of 
the grid at some point. With the 
" R " type of valve it is usually 
quite easy to detect this by 
examination if the valve is held 
between one's eye and the light ; 

but with many other types, and 
particularly those whose bulbs are 
covered upon the inside with a 
metallic layer, it is not at all easy 
to see whether the filament is out of 
place. A simple test when a valve 
is suspected of not being up to the 
mark will show whether the trouble 

MODERN WIRELESS 
is to be found in a displaced fila- 
ment. Place the valve in a holder 
on the high -frequency side of the 
set where the grid potential is con- 
trolled by a potentiometer. Move 
the slider of the potentiometer 
backwards and forwards and notice 
whether anything happens to the 
brightness of the filament. If it is 

Fig. 2.-Series-parallel connections 
with parallel arm switch and three 

studs. 

touching the grid, first one portion 
of it and then the other will glow 
with unusual brilliance as the slider 
is moved. Fig. s shows the reason 
why. In the drawing the top end 
of the filament is the positive one, 
and the lower the negative. The 
filament is touching the grid at the 
point X. If the potentiometer 
slider is moved right over to the 

negative side, the full voltage of 
the battery passes from the top end 
of the filament to the point X. When 
it travels to the positive end the 
full voltage is again applied to a 
portion of the filament, this time 
between the point X and the lower 
end. If then the movement of the 
potentiometer makes any difference 
to the glowing of the filament, it is 
certain that it is in contact with the 
grid at some point. As a rule a 
valve so affected is a hopeless case, 
but one can sometimes bring about 
a cure in the following way. Fit up 
a special holder for the valve, 
arranging it so that the valve can 
be placed in such a position that the 
force of gravity will act upon the 
distorted filament ; that is to say, 
fix up the valve so that the bowed 
portion is concave to the horizontal. 
Then let the filament run rather 
brightly for some time and give the 
bulb an occasional tap. This may 
have the effect of forcing the fila- 
ment to straighten out a little, but 
the process is not always successful. 
The only radical cure is to send the 
valve to a firm of repairers for a new 
filament to be fitted. 

Broken Leads 
A filament that is actually broken 

is usually easy enough to spot, 

s s. d. 
Set of 4 Extra Short Wave Coils 0 16 0 
Set of 4 Concert Coils .. .. 0 16 0 
Set of 9 Coils, 75 to r,000 3 16 6 
Prices of single coils and other 
details on application. 
Holder for three coils for box or 

panel mounting 1 5 0 
Same, mounted on ebonite on 

special walnut cabinet, complete 
with tuning chart .. .. 2 5 0 

Better Results with 
BURNDEPT Coils 

BURNDEPT 
Coils give better' results because 

they have lower distributed capacity and 
less high -frequency resistance than other coils. 
They were the first British -made plug-in coils, and that they 
are still the best is proved by the constant demand for them. 
This demand recently made possible reductions in their 
prices. The socket fittings of Burndept Coils are non- 
reversible and are provided with patent spring contact pins. Perfect 
and correct electrical contact is assured, however quickly the coils 
are inserted. Burndept Coils cover all wave -lengths, from 8o to 
25,000 mètres. They are sold separately or in sets : The Extra 
Short Wave Coils (8o -15o mètres), the Concert Coils (for broadcast 
reception), and Coils 45 to r,000 (750-20,000 mètres). 

Very fine adjustment of coils can be made with Burndept Coil 
Holders. The '5 to r gear makes the action particularly smooth and 
easy to control. Notice the new Burndept Coil Holder Mounting. 

LBURNDEPT 
, //, " . , 

í%%G %///, % i/% 
BURNDEPT LTD., Aldine House, Bedford St., Strand, W.C.2. 

'Phone : Gerrard 9072. 

Visit our Stand at the British Empire Exhibition in the Palace of 
Engineering, Avenue 13, Bay 13. 

In replying to advertisers, Use COUPON on last ',age 93 
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though there are occasions when a 
valve is unjustly condemned as 
useless. If the filament will not 
light up in its own holder always 
try the valve in another, for the 
reason may be that there is a dis- 
connection in its own low-tension 
circuit. See that the pins are 
properly splayed so that they fit 
tightly into the legs. A puzzling 
symptom is occasionally met with : 

the valve lights up when the rheostat 
is moved but suddenly goes out 
and then comes on again if the 
bulb is tapped: Sometimes the 
symptoms are not quite so marked ; 

there may be no actual extinction 
of the filament, but it will glow 
more brightly if a hand is placed 
on the top of the bulb so as to push 
it liard down. In either case the 
cause is the same ; one of the 
filament leads inside the cap is 
broken. The ends may be held so 
closely together that the dis- 
connection is only partial, in which 
case the valve will be extremely 
noisy and will, as has been said, 
brighten up when the bulb is 
pressed down. Or there may be 
actual disconnection when the bulb 
is pressed a little to one side or 
jarred. When this is the case the 
filament will light up and go out 
altogether at intervals when the bulb 
is moved. The only cure for this 

is to have the valve recapped, and 
this will be possible only if the 
break has occurred at a point some 
way from the surface of the glass. 
Should the break be in the grid and 
filament leads within . the cap 
tapping or pressing the bulb will 
produce loud crackling noises in the 
receivers. 

A Condenser Problem 
A correspondent sends a problem 

Fig. 3.-Series-parallel connections 
with double -pole change -over switch. 

which has very much puzzled him. 
A new set had been made up which 
included a series -parallel switch for 
the aerial tuning condenser. When 
it was tested out with the con- 
denser parallel, excellent results 
were obtained, but as soon as the 
switch was thrown into the series 
position, nothing at all came 
through. Coils of various sizes were 

June, I924 

tried but the result was the same 
in every case. The wiring was 
carefully examined, but no dis- 
connection or faulty connection 
could be found. It seems probable 
that the cause of the trouble is to 
be found in incorrect wiring of the 
switch. There are several ways of 
wiring up a series -parallel switch, 
one of the most convenient of which 
is given in Fig. z. This is for a 
parallel -arm switch with three studs. 
If a double -pole change -over switch 
is. used, connections may be as 
shown in Fig. 3. It is possible, of 
course, that the wiring in the case 
under review was correctly done, 
but that the switch arm did not 
make proper contact when its studs 
were in the series position. The 
only other thing that could possibly 
account for such a failure would be 
the use of a very small condenser 
indeed for the A.T.C. If this were 
done the impedance offered to 
oscillations in the aerial circuit 
would be so great that the set would 
be practically disconnected when 
the condenser was thrown into 
series. One would expect, however, 
that even if the condenser were too 
small, signals of some kind would 
come through, though their strength 
would be very small. It is a safe 
general rule when working with the 

(Continued on page 97). 

THE MARK OF 
MERIT on any 
Wireless Set or 
Component is a 
guarantee of effi- 
ciency, reason. 
able price, and 
sound British 
Manufacture. 

BUY bRITISH 
GOODS ONLy', 

ulm 

'Visit our st aid 
at the BRITIS. 

£Ntraia 
E%HIBI ION 

(Electrieal&Allied 
Eng.neermg 

Sect ou 1 

Avenue 13. Be- 13 

('ens pie te catalogne 

eve, 30 profusely 

illustrate1 pages 

post free 1/-. 

CONDENSERS 
The 

This type of Condenser was in- 
troduced by us and is our standard. 
It is efficient, reliable, easy to fix, 
and valves can be rapidly inter- 
changed. The price is the cheapest 
for a good Condenser on the market. 

o.00r 1°F to o.000r ILl. 1/4 each. 
0.01 1°F to 0.002 1°F. 2/- each. 

Two clips supplied with each condenser. 

Write for List of Shop-soiled Bargains. 

ilWMIC H A E 
IN CONJUNCTION W TH B .HESKETH LTD 

Showrooms: RADIO CORNER 1I9, STRAND, LONDON, W.C.2. 

All correspondence to Head Office : 

HASTINGS HOUSE, NORFOLK STREET, STRAND, LONDON, W.C.2, 

When you assemble your set, ask for-and fit 

GENTS' 
`TANCENT 

TRANSFORMERS. 

1 

99 

The " Tangent " L.F. Transformer 
Fitted with or without terminals. 
Insulation perfect and guaran- 
teed for silence and efficiency. 
Connections clearly marked 
for identification. 

In three types- 
Prices Reduced-Now 
12/6, 14 /8 and 25 /- 

DISCOL 
H.F. 

TBANSFORI'::R. 

GENT 
London: 

12", Viciait, Bt..,.11-.1. 

Newcastle .on -Tyne 
Tangent House, 

Blackett St. 

TANGENT 
L.F. TRANSFORMER. 

The " Disco!" 
H.F. Transformer. 

Fitted with strong real 
ebonite cheeks - unbreak- 
able. All wavelengths from 

275 to 4,000 metres. Is recognised as 
a standard fitment. 

PRICE 5/6 each. 

Send for Leaflet "Q." 

& CO., LTD. 
DI ansfacturine Electrical En i seers, 

FARADAY WORKS, 
LEICESTER. 

Estd. 3872. 

94 

www.americanradiohistory.com



When two stages of high fre- 
quency are used both transform- 
ers must be tuned simultaneously 
-here is a Condenser that will 
do it by turning one Dial only. 
Each half of the Condenser 
(value .00025 mfd.) is insulated 
but can be connected together, 
when required, to make one to 
the value of .0005 ntfd. A 
One -hole fixing to panel. 4 

J1010, T((24 

Will you be ready for 
Chelmsford? 
The "Multi -wave" Amplifier. 
For H.F. Amplification on all wave lengths above r,000 
metres. Simply plug in-no tuning with variable con- 
denser required. Made in two types. No. a for coupling 
between H.F. and Detector and No. 2 for use where more 
than one stage of H.F. Amplification is used. In this 
case No. 2 is used as coupling between the two H.F 
Valves. Fully guaranteed. No. r, 8/6; No. 2, 12/6 

Large Illustrated Fol- 
der in colourgiving full 
particulars of the Peto - 
Scott Unit System con- 
taining many diagrams 
sent free of charge. 48 
page Catalogue of all 
components and instru- 
ments, 3d., post free. 

Friction Drive 
Coil Holder. 

The latest improvement for obtaining 
very line tuning. Essential for long 

distance work and for use with 
:ritical reaction. Superior con- 

struction made entirely from solid 

ebonite and hand polished 
throughout 10/6. 

Plug-in Condensers. 
An entirely new system for building 
up condensers of various capacities. 
Each condenser is fitted with plugs 
and also sockets-thus two or more 
em be plugged into each other until 
t he desired capacity is reached. This 
:trtthod also enables condensers in 
t he Set being rapidly changed with- 
out making a single alteration in the 
wiring. In all values from .000r adds. 
to .000q mfds. 2/6. From .00r to 
.004 mfds. 31- Sockets per pair 2d. 

Double H.F. Condenser Long-distance 
H.F.Transformer 
An improved pattern 
with air core. Wave- 
length range, 300 to 
Soo metres. Highly 
polished, best quality 

ebonite, 

6/6 
Also in other sizes up to 

2,000 metres. 

Special offer of complete Parts for the 
5 -valve Receiver described in this issue. 
In accordance with our policy of assisting 
the experimenter by supplying complete 
sets of parts for any Receiving Set de- 
scribed in this Magazine see are making a 
special oiler for the very line 5 -Valve 
Set described by Mr. Percy W. Harris. 
Complete Instrument in sets of parts for 
home assembly, including panel, drilled, 
tapped and engraved, every component 
necessary including rheostats, resistances, 

PETO -SCOTT Co., 

condensers, coil holders, valve and trans- 
former sockets (absolutely everything ex- 
cluding valves, coils and H.F. Trans- 
formers) £6 10 6. Marconi Royalties 
£3 2 6 extra. Polished Cabinet with 
slitting door at rear, extra,16/6. Finished 
Irstrument (aerial tested) £10 10 0. 
Marconi Royalties £3 12 6 extra. 
Panel only, drilled, tapped and en 
graved, £1 4 6. 

Head Gftice& Showrooms: 

Ltd.,64, High Holborn,W.C.1 

Demonstration Lounge: 99, High Holborn,W.C.1 
Branches:-London: 77, City Road, E.C. ' Plymouth : 4, Bank of England Place. 

(Near Derry's Clock.) 
Liverpool : 4, Manchester Cardiff : 94, Queen Street. 

- Street. Walthaatotow : 230, Wood Street. 
G. A. Ltd., 844 

In replying to advertisers, use 
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F'resh 
interests are the great 

antidote to boredom. 
There are endless possibilities with a 
really efficient portable set that can 
be carried about like a week-end 
suitcase. Such a set can be used 
indoors, on the river, when motoring, 
or equally well to while away the 
time on a long train journey. 
The new FELLOPHONE PORTABLE 
THREE is shown below. It requires no 
aerial or earth wires whatever ; all being 
included in the case. Dry cells are also 
fitted inside so that there are no accumu- 
lators to require constant re -charging. It 
will give excellent results on several pairs 
of headphones and a Loud Speaker may 
be used when close to a Transmitting 
Station. 

The compactness r.nd high-class finish will 
be seen at once on inspection. 

Complete with headphones : 

£14 -0 -0 
(In real cowhide 15 guineas). 

Extras: B.B.I. tax £r o o, Marconi tax £r 17 6, 
and 3 Marconi D.E.3 Valves. 

FELLOWS MAGNETO CO., LTD. 
PARK ROYAL, N.W.IO. 'Phone : Willesden 156o. 
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ANOTHER TESTIMONIAL TO 

GAMAGES 
FAMOUS CRYSTAL 

Read this Copy of a Letter from 

ARTHUR O. MILNE, Homefleet,' Northdown Way, Margate 
'Tis but one of many in praise of this wonderful crystal. 

PERMANITE 
Regd. No. 43S341 - 

Highly sensitive. 
Clear, powerful 
results. Remains 
In adjustment 
longest. Get a 

piece to -day and 
notice the im- 
provements in / your results. / í 

PER LARGE )..2:e s s PIECE 

1f 
Post Free. 

IOR PANB. 
WIRING 

. a. 

foie surirent 
WIRING 

LEGLESS 
VALVE HOLDER 
This is the easiest 
valve -holder to fit 
on the market and, 
being its own tem- 
plate, can be done 
by the mere novice. 

No soldering required. 
1 excellent finish. In best `H,/ 

ebonite. Post 3d. Price 

COIL 
HOLDERS 

This is the ideal Coil -Holder for Honeycomb 
and Burndept Coils. Made in best ebonite, 
with all 

- 
brass parts finished dull nickel. 

Perfect movement, which can be tightened 
when usi large Coils. 

For two Coils 6/6 For three Coils Aia 
Post 6d. Price v Post6d. Price U/ v 

Wireless on 

EASY 
TERMS 

You may now secure 
on payment of first 
deposit, Wireless Sets 
from fso upwards, 
balance being payable 
in monthly instal- 
ments. Write for 
details to Wireless 
Department. 

" Homeflut," 
Northdown Way, 

Margate. 
It may be of interest to you 

to know that I am receiving 
z LO regularly on a crystal 
set, with single slider tuning 
and a piece of your crystal 
" Permanite." The nome 
could not have been more 
aptly chosen, as this piece 
of crystal was purchased at 
the exhibition and has been 
lying idle until about a month 
ago. My "Cat's -whisker" 

is a piece of electric main fuse wire, 
and my 'phones a pair of Brown's 
"A" type of 4,000 ohms resistance. 
I am more than delighted with this 
excellent performanc and you are 
at liberty to use this letter in any 
way you may wish. 

Yours faithfully, 
ARTHUR O. MILHR. 

COIL PLUGS 
Handy Coil Plugs. Very useful 
for Home-made Coils. Made 
in best quality ebo- D. nite. Either type. 

Price 

FULLER'S 
ACCUMULATORS 

Special offer of 
ex -Government 
Stock but abso- 
lutely unused. 
2 volt, 10/6 40 amp. 

Post r/-. 
4 volt, 21/- 40 amp. 

Post r/-. 
0 amp. 31/6 

Post r/6. 
Six accumula- 
tors and box 
sent post free. 

Handy 
Basket Coil Holder. 

This basket coil -holder is beautifully 
made, and finished in ,w) 
best ebonite. Price 
Send right away for ` 
these. Post Orders may be sent 
with every confidence of satisfaction. 

BLOCK 

Write for 
WIRELESS 
Catalogue 

Just published, this 
splendid book should 
be in the home of 
every wireless 
enthusiast. It con- 
tains everything from 
a complete set to the 
smallest accessory. 
We will send you a 
copy post free on 
request. 

A. W. GAMACE, Ltd., HOLBORN, LONDON, E.C.1. 

June, 1924 

Illustrated Lists post free. 

W. JOANES, 

THE 

ECCENTRO 
DETECTOR. 

(Patented) 
This Detector is undoubt- 
edly THE BEST ON 
THE MARKET. It 
reduces crystal adjust- 
ment to the foolproof 
operation of turning a 
knob. It is a real piece 
of mechanism. Dust - 
proof and Shockproof. 

Post 8/_ free. 

42, JENNER ROAD, 
STOKE NEWINGTON, N.16. 

IF0 want 
to receive long distance 
stations it is not neces- 
sary to add to the 
number of your high 
frequency valves. This 
method only adds to 
your tuning difficulties 
and runs down your 
batteries. It is just as 
effective and much 
cheaper to fit 

"Efficiency" Inductances and cut out your high frequency 
losses. The amount of signal strength gained by a high 
frequency valve can be easily lost again in an inefficient coil. 
There is nothing mysterious about the action of "Efficiency" 
Inductances. The greatly improved results obtained 
with them are entirely due to their scientific design, which 
incorporates the following points :- 
Low Self Capacity. Maximum Inductance. 
Low Effective Resistance. Uniform Distribution. of Current. 
Uniform Size for all Wave -lengths. Great Mechanical Strength. 
Larger Tuning Range. A Backing of 3o years' Coil Wind- 

ing Experience. 
A Postcard will bring copy of our leaflet on inductances. 

GAMBRELL Bros., Ltd. 
76, Victoria St., 

S.W.1. 
West End Agent: (entrance in Palace St.) 

J. V. MULHOLLAND, Works: 'Phone 
4, Blenheim Street, W.1. Southflelds,S.W.18. Victoria 9938, 

!, 

f 
- 

e.."' 

_) 

1 - 

'TURRET' 
Columbian Pine Masts 

1,000 IN USE. 
Designed by Naval Experts. 

27 ft. Turret Two Complete 37/6 
28ft. Turret Super Mast - 53/0 

36 ft. in 3 sections . 71/S 

42 ft. Telescopic Mast ..79 0 

45 ft. Super Telescopio ..84/0 
55 ft.Doubly Telescopic 15/19/5 
55 ft. Super Mast - 00/9/0 

Turret Poles, raft. - 5/9 
t6 ft. 2 in. base 7/9 
º8 ft. z pairs clamps - 17/9 

42 ft. 4 pairs clamps - 29/9 

0-13 for List or phone G,rrar3 265) 

,. 

.. 

A 

hl 

I¡ 

C , 

(' 

JJ1-J/ J 
¡ 
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-J7 

`. 
r 

I - 

'SIMPSON & BLYTHE, 8-9, Sherwood St., Piccadilly, W.1I 
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(Continued from page 94) 
A.T.C. in series always to use 
inductances of such a size that the 
capacity is never below .oeo3 µF. 
That is to say, if you have a .00r µF 
condenser in 'series the A.T.I. 
should always be such tliat the 
condenser pointer is not below the 
(o degree mark on a 18o -degree 
scale. With parallel condensers the 
rule is exactly reversed. Here one 
should strive to use as little capacity 
as possible. 

When Crystal Detectors Work 
Badly. 

It happens sometimes that a 
crystal detector which has been doing 
excellent work for a long period 
begins to show signs of a marked 
falling off in the strength of its 
signals. Even the most painstaking 
search for sensitive spots and the 
most careful adjustment of the 
pressure between the contact point 
and the crystal fail to give the 
results that we formerly obtained. 
As a rule the inductances, the 
condensers and the telephones are 
suspected by turn of being at the 
root of the trouble, but it is nearly 
always the detector itself which 
is at fault in such cases. The 
reduction in signal strength may 
be due to one of several causes, but 
in every case save one it is a matter 

MODERN WIRELESS 
of bad contact. It should be 
remembered that the crystal has to 
make two contacts : the first 
with its cup and the second with 
the catwhisker. Many people take 
infinite pains over the second 
without bothering much about the 
first of these. Things are most 
likely to go wrong where the 
crystal is held between the points 

61zrr1O ' Dpiari 
. At'sA ,q /O/NT 

Ourrr av GREASY 

óarsr.nc 

9 

BAD CaNTAC ß47wfEN 
(rYYSTAL 6 t!UR 

Fig. 4 -Points to inspect in a faulty 
detector. 

of three setscrews. It is always 
difficult to insert an awkwardly 
shaped piece of crystal so that it is 
properly-- held, and as time goes 
on a loosening may easily occur. 
If the detector seems to be working 
unsatisfactorily always begin by 
prodding the crystal, using a bodkin 
or something of that kind for the 
purpose and not the fingers: Should 
it show any signs of kosening you 
have probably found the canse 

of its misbehaviour at the first shot. 
It is rather a good tip to wrap the 
crystal in bright clean copper foil 
before inserting it into its cup, 
when screw contacts are used. By 
pressing copper foil tightly round 
the crystal you ensure that a good 
contact will take place. The foil 
is scraped away with a knife from 
the upper surface of the crystal 
after it is in position. Better 
still is to dispense with the screws 
altogether and to embed the crystal 
in Wood's metal, which has a very 
low melting point. Never use 
solder for the purpose, for its 
melting point is high enough to 
injure certain delicate types of 
crystal. Suppose that the crystal is 
found to be quite firm in its cup, it is 
possible that its surface is greasy or 
dusty, either of which is sufficient to 
impair its working to a very great 
extent. Never handle crystals, 
for even the cleanest fingers have 
a slight film of grease which is 
transferred to the crystal. For 
this reason it should always be 
picked up with a pair of tweezers. 
To remove dust and grease give 
the crystal a bath in absolute 
alcohol and replace it in the holder 
without touching it. Do not use 
petrol or methylated spirits, both 
of which leave solid deposits after 
evaporation. Should neither of 

Itllllllllfltllllllll1111111111111t611111lIIIIIlII1Il ItIIII11111111111111lIlililltllllllllllltlllllllllllll[IItlllll l 

VAIZIOMETEIZS 

Sec Catalogue No..31¡'Io5 for full 
particulars. 

" SONOLA St REGD. 

CONSTRUCTIONAL 
RECEIVING SETS. 

These Sets are despatched with 
ready drilled Panels, Assembled 
Condensers, wound Transformers, 
and can be easily put together 
with the aid of a pair of pliers only. 

Full instructions supplied. 

2 VALVE PANEL 
£5 7 0 

Plus Marconi Royalties 251-- 

3 VALVE PANEL 
86 15 0 

Plus Marconi Royalties 37 ¡6 
4 VALVE PANEL 

$9 0 0 
Plus Marconi Royalties 50/- 

"SONOLA" Regd. 
LOW 

FREQUENCY 
TRANSFORMER. 

Size 31 X 21 X 3i in. 
Unsurpassed f o r 
Silence, Efficiency 
and Reliability. 
Provides remarkable 
amplification with 
freedom from noise 
a n d distortion. 
Equallysuitable with 
every type of valve, 
Terminal Type 1716 
No make of Trans- 
fcrmef gives better 
results. 

Fully illustrated Catalogue M: ro5 contains a wide 
range of complete sets, Con tructional Sets and 
Component Parts of every descnption,free on request. 

Enclose Business Carl or Menlo for Special Trade Terms. 
Address all communications to PENDLETuN, MANenEsIER. 

161IIIIIIIIIIIl1l11t111111111IIIi1IItIIIIilIII1IIIIIIIII 

WAVE 
LENGTH 

300 
to 

560 
Metres. 

As illustrated, mounted ore 

Ebonite Panel, fitted with 
improved type Dustproof 
Crystal Detector and Ter- 
minals for Aerial, Earth 
and - Telephones. 

Price 1016 each. 
See Catalogue ht/lo5 for 
wide range from 2/6 each. 

"SONOLA" Regd. MICROMETER REGU- 
LATING TWO -COIL HOLDER. P. PATENT. 
Enables the finest possible tuning and 
adds considerably to the efficiency and 
selectivity of the Receiving Set. Price 10/- 

" SAMPSON " 
ACCUMULATOR 

CARRIER. 

Patent. 

Tight, Strong and 
exceedingly usefti I 

The inconvenience of 
handling weighty, 
cumbersome accumu- 
lators is entirely 
obviated. Suitable 
for any size accumu- 
lator. Folds flat to 
fit the pocket when 

11111lIIIIiIIlli16611lIlñlllllillllla9îíil:llilllll 
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WILLESFORD'S WIRELESS SPECIALITIES 
AND PATENTS ARE ESSENTIAL TO THE 

UP-TO-DATE LISTENER -IN. 
PATENT TELEPHONE EXTENSION FLEX, 
12 -ft. long. A speciality for the summer. 
Fitted with plugs and sockets to join up to the 
ordinary telephone flex, enables listeners -in 
to sit at any distance from their receiving sets, 
even out in their gardens if they like. 

All Retailers, 2 6, or P.O. 2/8. 
CRYSTAL AMPLIFYING AND GLEANING 
POW D ER. A marvellous discovery to greatly 
increase sensitivity of crystals. Acts like an 
amplifier. 

All Retailers, 1 or P.O. 1/2. 
PATENT MULTI -POINTED CATWHISKER. 
The marvel of -the age. No trouble finding 
points. It gets many. Thousands of testi- 
monials. 

All Retailers, 1 -, or P.O. 1 /2. 
"SPECIAL" CRYSTAL. Testimonials say; 
" I consider your 'Special' Crystal and Multi - 
pointed Catwhisker a splendid combination. 
I get marvellous results." 

All Retailers, 1 6, or P.O. 1/8. 
TELEPHONE STAND. For hanging up 
headphones when not in use. Made with 
coloured mahogany wood base, and having an 
upri 'ht with f mur arms resembling red ivory. 
Base can be detached and upright screwed 
into set if desired. No capacity effects. 

All Retailers, 10/6, or P.O. 10/9. 
Buying Agents Wanted. 

WILLESFORD'S, 20/1, Buckingham Street, 
Strand, W.C. 2. 

GOLD SEAL PLASTIC METAL 
the best contact possible, and get 
louder and clearer signale. Contains 
no mercury. Of all Wireless Stores 

D. Enough for 6D per packet. 
3 cups. 6 Wholesale 

enquiries (or sample packet 6d.)to: 
8, LEVY, 53, Ben Jonson Rd. London, R.1 

WIRELESS CRYSTAL DETECTOR PATENT. 
--The Proprietor of British Patent No. 183,104 is 
desirous of entering into negotiations for the 
grant of licences thereunder on reasonable terms, 
or for the sale of the Patent outright. It relates 
to the type of Crystal Detector in which the 
Crystal is adjusted between two Electrodes.- 
Communications please address to DICKER & 
POLLAK, 20.2;, Holborn, London, E.C. r. 

1lfígh - Grade 
Intervalve 

Transformer/ 
The Editor of 

"Amateur Wireless" 
says: "It may Inter- 
est readers to know 
that Yeto-Scott 
Transformers a r e 
used in the Editorial 
Set." What better re- 
commendation could 
there be l Sold only by 

PETO -SCOTT CO., LTD., 

64, Hics HOLBORN,W.C.I 
an Branches, 

these expedients effect a cure 
attend to the point of the cat - 
whisker which may be rough or 
dirty. Smooth it off with a fine 
file and try the detector again. 
If no sensitive spot can be found 
it may be taken that the crystal 
has " gone off." Some of them 
do deteriorate with use, especially 
if the set has been subjected to 
the effects of powerful atmos- 
pherics. It will sometimes be found 
that fresh sensitive points will be 
disclosed if the surface of the 
crystal is chipped with the point 
of a penknife, but often it is advis- 
able to discard the crystal and to 
fit a new one. 

Coil Holders. 
It happens occasionally when 

coil holders are purchased, especially 
those of the cheaper makes, that 
the set refuses to function when they 
are used. The symptoms may be 
rather mystifying. Place a coil 
in the holder before it is mounted 
in the set and touch the screws 
intended to secure the connecting 
wires with the ends of two leads 
coming from a 
battery and a 
pair of tele- 
phones in series. 
A reassuring 
click will take 
place in the 
phones, which 
shows that all 
is well. Now 
mount the coil 
holder on the 
panel, secure 
wires to the 
screw connec- 
tions and insert 
an inductance. 
You switch on and - nothing at -ail 
happens. The last thing that you 
suspect is naturally the coil holder, 
which has already been tested out, 
but actually the fault is there. 
Fig. 5 shows how it occurs. In 
these coil holders the contact 
screws run through the ebonite 
into a plug or socket. Sometimes 
the screw is not long enough to 
allow for the insertion "of a fairly 
thick wire and a washer below its 
head. Hence when the wire is 
connected the tip of the screw does 
not reach the shank of either plug 
or socket as the case may. be. 
The remedy is quite obvious - 
substitute a longer screw. But 
unless one knows what to suspect, 
trouble due to a faulty coilholder 
may take quite an amount of 
running to earth. Before mounting 
any coil holder always remove the 
contact screws entirely and measure 
them to see that they are long 
enough to do their job properly, 

Fig. 5.- How a 
coil holder may 
play up after being 
connected. Owing 
to the thickness of 
the wire the screw 
does not reach plug 

at X. 

IiinriOOrArArA rA iri00 AO' IH 
o 
o Results on the S 

o 3 -Valve o 
o Dual Receiver. o 
o e 
To the Editor of MODERN WIRELESS. 

SIR,-I thought that you might 
be interested to hear what results 
have been obtained on your 3 -valve 
Dual Receiver, described in your 
April issue. 

I have had it in use about a 
week. I am 13 miles from Birming- 
ham, and it comes in on the loud- 
speaker really too strong for the 
average -size room. I have also 
succeeded on several evenings in 
getting London, Bournemouth, 
Manchester, Newcastle and Glas- 
gow on the loud -speaker easily. 
Cardiff is just off the range of my 
H.F. transformer. Aberdeen I 
have not yet been able to separate 
out from Birmingham. All these 
were obtained without a reaction 
coil in. I really think the results 
and the quality of reception is 
excellent, and so far as I am 
concerned better than the usual 
four -valve combination. 

I find results are best all round 
when using constant aerial tuning, 
and the .0004 series condenser 
with the H.F. variable condenser. 

I have not had time really to do 
much experimenting with the cir- 
cuit. By the way, I can tune all 
the stations in on the loud -speaker 
without using telephones. With re- 
gard to H.T. I am using 120 on 
ist, 4o on znd, and 120 on 3rd, 
with 31 volts negative bias on 
Ist and 41 on the L.F. valve. 

I should really like to congratulate 
you on adding yet another circuit 

- to your famous collection, which 
does all and more than you indicate. 

Yours sincerely, 
A. J. DAVIES, 

Birmingham. 
P.S.-Paris comes in almost as 

loud as Birmingham. 

[I/%I/edIPinnIrItIC 
Order your 

`Modern 
Wireless' 

beforehand and ¡ 
® 

avoid 
disappointment. I C%%III/IIII%%I/rd% 

98 

www.americanradiohistory.com



June, 1924 

Shrouded Transformer. 

Ratios. 
A-1-2 
B-r 3 18/- C-I-4 
D-I-5 J 

i -ro 21/ - 
For Special 

Circuits : 
C-Est Stage. 
A -2nd Stage 

MODER -N WIRELESS 

FORMO SERVICE 
THE FORMO-DENSOR 

BE SEEN ON OUR STAND, AVENUE 11, BAY 8. 
BRITISH EMPIRE EXHIBITION 

This Condenser is a Perfect Instrument, of ORIGINAL and 
EXCLUSIVE DESIGN and FINE WORKMANSHIP. 

SINGLE KNOB OPERATING MAIN VANES and VERNIER 
The greatest advance yet made in condenser design. 

DEMAND FORMO PRODUCTS, 

THE FORMO COMPANY, 
(Arthur Preen & Co., Ltd.) 

Offices and Works -- 
22, Cricklewood Lane, N. W.2. 'Phone, Hanip. 1787 

Complete with 
Knob, Gia! and 
Vernier. 
.001 10 6 
.0005 .. 9.6 
.0001 .. 8.6 
Orte bete axing 

111111'11111111111,, 

Manufactured 
Entirely by 

British Labour 
in our own works. 

BOUGHT with 
BONTONE 

P f The mcdrratc rice o BONTONE in con- 
junction with a very generous Altercated and 

can-tructicnal superan ity make 
hem d dist.nctive tJ pe. 

BONTONE will respond to the 
weakest signals, and reproduce 
clearly the most intricate orches- 
tral music. They are entirely 
the product of our own works. 
The working mechanism is highly 
creditable to our telephone e.tgi- 
triers. 
That they are comfortable, 
easily adjusted and may be 
bought with complete security 
is ycur guide. 

GUARANTEE. 
We mien ;;e f 

Phones do not give complete sali fac- 
tion infect to Phone being returned 
to us within 7 days of parchase un- 
damaged. 

If you prefer lithtweieht, but 
:till re uire maximum signal 
strength, then 
BONTONE LIGNTWEICHT 

will admirably fill the hill. 

15/6 ;ref 
These Headphones are similar 
in construction to the standard 
BONTONE, and purchaser is 
guaranteed 

B.D,&Co. (Edward A. Boynton) 
Offices: 167-573 Goswar Rn., LosDON,E.C.r 
Works: GOSWELL RD. & CITY RD., LONDON, 

E.C. r 

Admiralty, War Office and larda Olice 
Contractors. 

role Distributing Agent for See land : J.W. Gor- 
don, of 98, Sauchiehan Street, Glasgow. 

BONTONE are Sensi- 
tive, Durable and Com- 
fortable and are obtain- 
able from your dealer. 
If he cannot supply 
send direct to the 
mat:ufacturers. 

B.B.C. 
..1 

WIRELESS par 

DRY B.B.C. 
BATTERIES gets 

Iffl No. 1 W. 
Standard Pocket 
Lamp Size -4i volt 
with patent spiral 
wire terminals and 
plug sockets to take 
Wander Plugs. 

Note - r doz.=54 
volts 

Used units replaced 
easily. 

Connect as sltustrated. 

To connect in Series 
insert straight Ter- 
minal in Spiral of 
next battery. Bend 
spiral and thus a usur 3 

permanent electrical 
counectioa without 
soldering. 

BRITISH MADE. 

i'a`ent applied for. 

PRICE CARRIAGE PAID, 7/- PER DOZEN, WITH PLUG, 

Standard Sizes : 

No. 2 W. Slab, lei volts, 3 -volt tappings, Sire approx. 
Price 3!- each 

No. 4 W. Slab. 36 volts. 3 -volt tappings. Size approx. 
10x1}a3ins. .. .. ... i. 6/6 

Ne. 6 W. Block. 80 volts. 3 -volt tappings. Size-approa. 
U} z 3} a 3}ins. ... ... ... ... 12l- 

Prices include Wander Plug, Carriage Paid. 

Manufactured by Telephone : Watford 6r 7. 

The BRITISH BATTERY CoL.TD. 

CLARENDON RD., WATFORD, HERTS. 

THE LONDON 

TELEGRAPH TRAINING COLLEGE Ltd. 
Telephone: Western 2696. Morse House, Earl's Court, S.W. Established 28 Years. 

OFFICIALLY RECOGNISED BY THE WAIt OFFICE, TIIE ILG AL AIR FORCE AND POST OFFICE AUTHORITIES, 

CABLE AND WIRELESS TELEGRAPHY, 
PARENTS DESIROUS of placing their sons in either of positions as Supervisors, Assistant Superintendents, Managers, 

the above Services and of affording them the beet etc. 
training facilities should apply for particulars of Courses In the Wireless Telegraph Service the commencing salary at 

and the methods of instruction which place this Institution in the present time is about £90 per annum, plus free maintenance 
the first rank. Cable Telegraphy offers at the present time on board Ship, which makes the total remuneration approxi- 
excellent prospects to youths from 16 years of age and upwards, mately £150 per annum, and Operators when qualified by 
and the College has exclusive facilities for obtaining posts for holding the Postmaster -General's Certificate of Proficiency 
qualified students in the leading Cable Companies at commencing are nominated by the College for appointments, of which there 
salaries of from £200 to £300 per annum, with yearly increments are a considerable number available at the present time, 
of £12 to £25, and with ultimate possibilities of obtaining Positions are also obtainable in the Royal Air Force. 
The College has never given "Guarantees" to obtain appointments and parents are warned against persons who do so as it is manifest that 

any such " Guarantee" must be of a fraudulent character. 
No Correspondence Classes or Branches. 

Apply for Prospectus to THE SECRETARY (Dept. M.W.), 262, Earl's Court Road, Earl's Court, London, S.W.5 

1 n replying to advertisers, use COUPON on last page 99 
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IF Radio has done nothing else, it most certainly has 
made us realise that we are no longer an island. 
Such is the rapid progress of international Broad- 

casting that anyone can-in one evening-hear French, 
Dutch, German, Italian, and Spanish spoken by natives 
in their own language. 

A tour of Europe in one hour ! Such thrills of distance 
are available for anyone with a good Valve Set and a 
knowledge of its use. 

But long-distance work demands 
a careful selection of apparatus. 
Just as prismatic binoculars have 
rendered the telescope old- 
fashioned, so the Cossor P.2. 
-the valve with the red top 
designed specifically for long- 
distance work-has superseded 
the ordinary Valve with long 
straight filament and open- 
ended Anode. 

There is a reason for this. 
When a Valve glows it emits 
a stream of negative particles 
-electrons-which travel from 
the filament towards the Grid 
and the Anode. 

This electron stream is the 
whole basis of valve amplifica- 
tion and rectification-turn 
3 our filament current off, 

electrons cease to flow and 
your Set becomes dead. 

Obviously, therefore, the greater 
the percentage of these electrons 
we can capture and put to a 
useful purpose the more efficient 
will be our Valve. Compare 
the construction of the Cossor 
and the ordinary Valve. 

In the one case the filament is 
almost totally enclosed by the 
hood -shaped Grid and Anode- 
what chance has the electron 
stream to leak away here? On 
the other hand where the Anode 
is in the shape of a tube quite 
a considerable percentage of 
electrons travel direct to the 
glass without touching either 
Grid or Anode-a typical caie 
of wasted energy. 

If you are dealing with the almost infinitesimal currents generated by 
a Broadcasting Station in, say, Madrid, you can't afford to take 
chances with inefficient valves. Be wise, therefore, and see that 
every Valve in your Set is a Cossor-and your results will be 
consistently good. 

Manufactured in 
tuso types t 

P.1. (F De- 
9/C tector andor L.F.1 

use) - - - 1L 6! 

Tuseop) for H.F.12/6 
j - - 

From all Dealers. 

P.Z. (with Red 

-143 141% tiëuW'. 
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3 
good R.P. Books 
you should read 
Twelve Tested 
Wireless Sets 
Series No. 14. By Percy W. Harris 

A first-class Book for the home Constructor. 
Embraces a wide rangé of Sets from a Crystal 
Receiver costing but half-a-crown to an 
S.T.100, an All -Concert Receiver and an 
improved Reinartz. In addition, a new Set 
using two stages of high frequency which can 
be relied upon to pick up American Broad- 
casting with the greatest ease when condi- 
tions are favourable. A special chapter is 
devoted to wave -traps and devices to enable 
interference from the local B.B.C. A ss 
Station and ships to be eliminated. 2/V 
How to Make a 
Unit Receiver 
Series No. 7. By E. Redpath. 

The idea of expanding Bookcases as applied 
to Wireless. The particular Receiver 
described in this Book consists of four Units 
which, when coupled together, will receive 
every. B.B.C. Station and will work a Loud 
Speaker from the nearest one. Yet the 
first Unit by itself will enable Broadcasting 
to be enjoyed if you are within 30-40 miles 
from a B.B.C. Station. The other Units 
can be added at your leisure. This econo- 
mical system will commend itself 
to the man of moderate means. 2 
Tuning Coils and 
How to Wind Them 
Series No. 18. By G. P. Kendall, B.Sc. 

There is probably no single Component in 
any Receiving set able to exert so much 
influence as an Inductance Coil. A highly 
efficient Coil (or Coils) will often make all 
the difference between mediocre results and 
really clear and loud reception. 
Even if you feel that your present set is 
giving tolerably good results, the chances 
are that it will be worth your while-pre- 
suming that you are using plug-in coils-for 
short wave -lengths to use a set of home-made 
basket coils. Such coils as these have 
particularly low self -capacity. 
This new Book by G. P. Kendall, B.Sc. (staff 
editor), contains concise details for making 
every type of Coil used in Wireless to -day. 
All necessary data, such as diameter of tubes, 
gauge of wire, number of turns, etc., are 
given-the results of the author's 
own experiments. 

Obtainable from all Booksellers, or post 
free 2d. extra direct from Publishers 

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

Advertisement of A. C. Cossor, Ltd., Highbury Grove, N.5. Gilbert Ad. 887. 

100 In replying to advertisers, use COUPON on last page 
G.A. 89r: 

www.americanradiohistory.com



June, 1924 MODERN WIRELESS 

By John Scott -Taggart, 
F.Ins..P A.M,I.E,E. Rl"3"711 

: 

'i f 
.._. _.._. ll `'+i w 

By the 
Editor 
of this 

Magazine 

TO make real progress in Wireless you must be able 
to understand the principles of the Radio Valve. 
The importance of this cannot be emphasised 

too strongly. 

While there are several Books on the Valve by the same 
author, none of them covers quite the same field as 
" Radio Valves and How to Use Them." 

Its explanations are most lucid and graphically illustrated 
by a very large number of diagrams. It is a book which, 
although dealing with a difficult subject, is most fascinating 
and intriguing in its appeal. A book which ought, in fact, 
to be on every wireless enthusiasts' book -shelf. 

It is written from the point of view of the man who is 

going to use valves. 

The following chapter headings will give some idea of its 
wonderful comprehensiveness 

Two -electrode Valves and Their Uses. 
Three -electrode Valves and how They 14''ork. 

The use of the Valve as a High- and Low -frequency 
Amplifier. 

Using the Valve as a Detector. 
Multi -valve Receivers in Theory and Practice. 
Receivers using Reaction and Their Operation. 
Recent Circuits and Their Application. 

The whole subject of Valves is treated in such an 
absorbingly interesting manner that the first edition was 

bought up within a few weeks by those who had read 
other books by the same author. 

Sold by all Booksellers 

and published by 

RADIO PRESS, Ltd., 

Devereux Court, Strand, W.C. 2. 21 
Post free 2 /8 

RADIO PRESS Series No. 12 
G.A. 867 

H.A.H. 
VARIABLE 

GRID LEAK. 
An invaluable accessory for 
tuning in long distance calls. 
It is suitable for all wavelengths. 
"f he usual resistance employed for 
wireless reception is ib megohms, 
and with the H.A.H. instrument 
a variation down to If megohm 
and up to 5 megohms can be 
immediately made by turning the 
switch during operation. 
Any special calibration can be 
supplied, and a special model is 
made for use on the S.T. zoo 
circuit. The Resistance Values can always be repeated. 

5E 6a/p 

Fig. rtou. 

" VARLEAK" 
Price 4 /6 each. 
Extension handle. 

Fig. celo. 
Price 91:1. extra. 

H.A.H. COMBINEDTESTER, 
AND SAFETY TWANDER PLUG. 

OR FUSE, TERY 

"IT WILL SAVE YOU POUNDS." 
This device is for use as a fuse in the H.T. Circuit, 

and should this high voltage be accidentally 
connected to the wireless valve filament, a 

cheap flashlight bulb worth 7d. 
only is wasted; instead of one or 
more expensive valves costing 
115 ,1- or 20 each being burnt out. 

rite for ree Catalogue no. 52. 

Fig. 828. 
!'SAVEIT" PLUG, 

Price 2/- each. 

as illustrated. 

Manufactured by 

A. H. HUNT, Ltd. 
Department 5, 

H. A. H. WORKS, 
TUNSTALL RD., CROYDON. 

" Beyage, Croydon." 
Croydon 2225. 

B.D.'L01 

SENSITIVE 
DRILLS 

FOR ALL PURPOSES. 

Type F.B. tot for Flat Bed 
Lathes .. .. .. £3 10 0 

Type D.R. 2o1 for Drummond Round 
Bed Lathe .. .. 

uType B.D.20r for Power 
Drive 

Type T.D. 201 for Treadle 
Drive .. .. .. 

83 

£4 

£7 

10 0 

15 0 

5 0 

Full specification 
on application. 

MOORES and GRIFFITHS, LTD. 
(C. Dale, Receiver), 

Broadway, Bexley Heath, Kent. 

YOU SAVE 331,°o ON ALL 
WE ADVERTISE 

FILOSTAT for D.E.VALVES 2/6 BASKET COIL HOLDERS 1/3 
0 to 30 ohms. VARIOMETER BALL 

CABINET AND EBONITE ROTOR . 3/6 
PANEL, 6 in. by 6 in., each 6/- DIAL & KNOBS, 7d., 10d., 1/ - 
VARIABLE CONDENSERS SWITCH ARM, tot quality Od. 

.001 8/6; .0003 5/6; TRANSFORMERS H.F.PLUG- 

.0005 6/-; 000757/6 IN TYPE. Ranges from 
FILAMENT RESISTANCE 15o to 5,000. 

7 ohms .. .. .. 1 /6 3 /8, 4/6, 5(- & 6 /- each. 
'Phones, 4,000 ohms 12/6 COIL HOLDERS. 
L. F. TRANSFORMER e way .. .. .. 1/- 

Fnergo .. .. 12/6 2 .. .. 4/- 
VARIOMETER .. .. 216 3 ,. .. .. 5)8 

Ask for our price list C, of British Made Components and you 
will save money. 

Mail Orders Only. Postage Id. in the 1/, Special Terms to the Trade. 

RADIO MAIL ORDER CO., 
5, UPPER CHARLES STREET. LONDON, E.C. 

In replying to advertisers, use COUPON on last page ICU 
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DATE OF 

PUBLICATION : 

7th JUNE. 

The 2cvnii,tTh Qli-CoiicçtL R2criweh 
--designed by Percy W. Harris (Assis 

t saMagant zine) 

THE All -Concert Receiver was described 
in one of the first Constructional 
Articles ever written for MODERN 

WIRELESS by Mr. Percy W. Harris. 

From the very beginning its undoubted 
merits-it was one of the earliest 3 -Valve 
Sets-gripped the imagination of wireless 

enthusiasts and a very large number built 
it up and got excellent results. 

Here, however, is the first opportunity of 

seeing it in its new guise-that of a super- 
lative Receiving Set, beautifully designed 
and made up with plated fittings into 

a polished mahogany cabinet - truly an 

aristocrat among Sets and fit for any 

drawing -room. 

This Receiver is astonishingly sensitive 
yet very simple to handle-to its credit 
stands a formidable list of Stations heard 
in North London on an average aerial- 
commencing with all the B.B.C. Stations 
(London, of course, in immense volume 
on a Loud Speaker) and continuing with 
all the better known Continental Stations 
and also K D K A - the well-known 
American Broadcasting Station, which 
operates on 100 metres. 

The secrets of its construction are now 
available to all who purchase the Envelope 
containing full details, wiring diagrams, 
blue prints, etc. 

If you are contemplating building a good 
all-round Set you can't beat the All -Concert 
de -luxe. 

How to build the 

A11 Concert de luxe Receiver RADIO PRESS 

I E n v e I ope i 

Series No. 4. 

Published by Radio Press, Ltd., 
and sold by all Booksellers 

216 
or post free direct, 2 9. 

G.Á. .b5s 

IO2 
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The introduction Of this ingenious 
combination wonder - plug and 
socket marks the advent of a 
standardised system of instan- 
taneous wiring. 
These inexp'nsive universal con- 
tacts embrace every utility of 
terminals, plugs and switches, 
which they entirely supersede. 
Obtainable from all high-class Wireless 
Dealers or direct from the Patentees and 

Manufacturers : 

AUTOVEYORS, LTD 
Radio Engineers and Contractors 
84, VICTORIA STREET, LONDON, S.W.r. 

electro -link 
with 

rö, ee 
uses 

RETAIL PRICES 
CLIX.. .. 3d. each, 

Bushes (six 
colours) .. 1;d. pair. 
Insti ators 
(six coi' urs) Id. each. 
Lockouts.. 1d. each. 

CLIX with bushes 
and lockout 41d. each. 

CLIX with in- 
sulatr r and 
locknut .. 4d. each. 

CLIX is patented all 
over the world. 

Perfectly simple and simply perfect 

THE MIC-MET SUPER CRYSTAL DETECTOR 
(PROV. PATENT 22153). 

This instrument is micrometrical in 
principle and ensures a perfectly adjusted 
and rigid contact between crystal and 
contactor. By a combination of 
movements between the three knobs, 
any portion of the exposed part of the 
crystal may be contacted. For S.T. 100 

and other circuits employing crystal 
rectification, the most efficient detector 
to use is the MIC-MET. Can be 
obtained front your local wireless 
dealer or direct from the manufac- 
turers on receipt of 65. P.O. Trade 
enquiries solicited. 

C. & J, ARRIGONI & CO., LTD., COMPTON PASSAGE, CLERKENWELL, LONDON, E.C.1 

British Make 

CABINETS YOU WANT 
PICKETT'S Cabinets --they're good value, from 1 /6 each, 

hi¢hly polished. Cabinet Works, Albion Rd., Bexley Heath, 

S.E.1. Write for Lists M.W. 

YOU CAN earn 

more money 
Don't allow hesitation or doubt to keep 

you back from the bigger pay and the 
better things that will be yours when 
you have qualified for them. You 
CAN-you WILL-earn more money 
when you know more about your calling. 

All the world now agrees that a specialised vocational training is necessary to 
success. The question for the ambitious man who is desirous of something much 
better in life than he now enjoys is, How can I obtain the training that will raise me 
above the crowd t Here's the answer: From the International Correspondence 
Schools. 

This institution originated spare time training by post. It is by 
far the largest organisation of its kind in the world. It has teaching 
centres in eleven countries and students in fifty. r,000 British I.C.S. 
Instruction Papers-specially prepared for correspondence tuition-are 
marvels of clearness, accuracy and practical helpfulness. 

Make up your mind now that you will find out at once what I.C.S. salary -raising 
training can do for you. As a first step -- 

USE THIS COUPON. 

INTERNATIONAL CORRESPONDENCE SCHOOLS, LTD., 
94, International Building, Kingsway, London, W.C.2. 

Please send me your booklet containing full particulars of the Course of Corre- 
spondence Training before which I have marked X. I assume no obligation. 

Accountancy Draughtsmanship Shorthand Typewriting 
Advertising [j]Engineering, all Branches Showcard Writing 
Architecture French and Spanish Textiles 

C] Book-keeping Plumbing Wireless Telegraphy 
Building Professional Exams. 111Woodworking 
Commercial Art Salesmanship 

State which 

The I.C.S. teach wherever the post reaches, and have over 300 Courses of Study, 
If, therefore, your subject is not in the above list write it here. 

4..-.....-..--- ......,,...........a.....-...a.......ß.v1 
Illlllllllllllllll 

RNIER t ilbenetuJle ADJUSTER 
1 

The LaLeeh and most I 1 111111 
GETS 
DISTANTTHE efficient device For I 

giving finest possible 
ment to any STATIONS 1 

Condenser or Variometer 
adjust Fáa C 

1 ONE HOLE FLx. SPARKS RADIO SUPPLIES 
;' 

II 
nt _ 43 GT PORTLAND 5T LONDON W wi 

'' 57 -or Rv CJs i L,vh- -,, RE-LESS DEALERS 

Name 

Address 

Age 

.44,44u11hbana,atuata\\,>w" 

FALLON'S 
VARIOMETER 
ONLY 10 i Originally sold 

at 15 Now 
sold at only 

10i-. 

You benefit by the Enormous Demand for 

Fallon Products. 

On this line alone you are saved 331 per cent. 

Quality exactly as fine as before. 
The finest Variometer on the market at ANY 
price. Inside winding. Suitable for broad- 
cast reception on any P.M.G. Aerial, extra- 
ordinary close coupling, ensuring large tuning 
range. On a 3o ft. indoor aerial the mix. 
wavelength exceeds 420 metres and the min. 
on a too ft. aerial is below 350 metres. The 
max. on a full size outdoor aerial is qoc metres 
and the main. on a 3o ft. is Zoo metres. In- 
ductance, the highest possible -9.5 to r. 
Metal feet can be adjusted to four different 
positions. Reduced Price Now 10/-. 

For particulars of our Condec-'rs we refer you to our acts crtisementin the May 

issue of MODERN WIRELESS. 

NEW FALLON CONDENSER with combined Vernier. 
This condenser can be had in both styles of our A II. model, with either moulder] 

or Aluminium ends. Prices ,10.6,.00075, 916, .0005, 8,6,.0003,8/-, .00025 

7/6,.000.1, 7/-. 

FOREIGN AND COLONIAL AGENCIES.' Write direct for trade terms. 
Australia: The Westralian Farm.; 

FALLON errs; Ltd., PERTH, W.A. 
South Africa : G. D. Henderson 
Co., 15, Timber Street, MARIT Z- 

CO f 
LTD. BURG, Natal ; Stuttaford & Co., i 

Ltd., JOHANNESBURG and 
CAPE TOWN. "The Condenser People." 
Sweden : Graham Bros., Stockholm 

F Holland: De Witt Sadee & Co., 
'phone: Tottenham 1932. 

{SCOTTIS arDEPOTSt., 
The Hague WHITE RIBBON WORKS, 

120, WELLINGTON STREET, GLASGOW.Broad Lane, N.I5. 

In replying to advertisers, use COUPON on last page 103 
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Stations on one knob 
THE usual three -valve Receiver 

presents rather a difficult pro- 
blem in tuning (to obtain the 

best results) to the beginner. Almost 
invariably there are two condenser 
dials to be rotated simultaneously and 
coils to be adjusted. The ' old hand,' 
of course; makes light of such difficulties, 
but to the novice, undoubtedly they 
are certainly quite formidable. 
The Set shown above, although using 
one stage of H.F., is tuned entirely 
by one variable condenser and 
one switch and has been designed 
throughout to give the best results 
with the greatest possible ease. At the 
same time, however, simplification in 
design has also resulted in marked 
economy in outlay. Any experimenter 
can now build this splendid 3 -Valve 
set under the new Radio Press Envelope 

System at a total cost of but £3 to 
£4 (excluding Valves and accessories, 
of course) using the best components. 
This Receiver covers all wavelengths 
-for 1,000 metres and under it uses 
a tapped anode coil and for above 
1,000 metres it uses resistance coupling 
-and any Station is immediately found 
by setting the switch and tuning on 
one variable condenser. 
If required the L.F. Valve can be cut 
out instantly by means of a switch. 
Why not make up this efficient Set, 
designed by a member of our own 
Editorial Staff, and which has received 
all B.B.C. Stations in London-three of 
them on an indoor aerial. If you have 
hitherto been afraid to build up a 
multi -valve Set here is just the Receiver 
you should build-order a copy from 
your Bookseller to -day. 

RADIO PRESS LTD., DEVEREUX COURT, STRAND, W.C.2. 

How to build the 
Simplicifq" 3Valve Set 

?GZadib `?1Pxesß L nbQxOpe 39n3. 

L 

In replying to advertisers, use COUPON on l2ät page. 

Envelope No. 3 contains 
blue prints showing panel 
lay-out (front and back) and 
full wiring diagram together 
with the most explicit instruc- 
tions for assembly. It is 
practically impossible for even 
the most complete novice to 
go wrong in building up this 
Set. Photographs showing 
finished instrument in dif- 
ferent positions also included. 

2 /9, post free. 

G.A. ï93 
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PERHAPS 
you have built a 

Set and you cannot get 
it to work-don't worry, 

let a Radio Press expert help 
you. Probably you have made 
some little slip in the Circuit- 
maybe you have mis -read the 
wiring instructions. AL you need 
is a copy of 

rja 

Dii 

/ 
/ 

This Book contains scores of / I 

diffeient Circuits, each one of 
which is shown in pictorial form 
instead of the more technical 
diagrammatic manner. 

/ 
Thousands of beginners have 
bought it and have been able to 
appreciate for the first time how 
easy it is to wire up a Set when ri 
the Circuit diagram is under- 
stood. 

No matter which type of Set 
you are building, whether Crystal / 
or multi -valve, and whichever 
type of tuning you will use, 
variometer or plug-in coils, you 
will find a wide variety ot practical 
circuits shown in a manner even ri 
the veriest novice can readily 
understand. 
From all Booksellers or C 
sent post free ad. ea 1/6 V 
direct from Publishers. 

RRadio rxeeSitd 
PUBLISHERS OF AUTHORITREIVE WIRELESS LITERATURE 

DEVEREUX COURT, STRAND.W.C.2. 

Pictorial 
Wireless 
Circuits 
By Oswald J. Rankin. 

(Radio Press Series No. 8.) 

G A, 865 

t r,wtf it[:i KCì:`r fiii3.ii i7ii ii: á" Si i fi" Ci.i p i 
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VERY experimenter who seeks CA E 
to obtain from his set the : -LJ: 

TYPES FOR EVERY 
maximum wavelength range, 4l' 

PURPOSE. selectivity and volume must use n- u 
There i, a Bowyer -Lowe Square Bowyer -Lowe Square Law Conden- - 
Law Condenser f every wire- r:il. 
less occasion. Standard, Double sers as Mr. Percy Harris has done in 
and Vernier type, are in stock in his new Transatlantic Five. r 
the usual caparitie,. Special r: 
capacities can be made to order. Though no larger than the ordinary; 
in the double type, the two halve, type these Condensers have greater 
are guaranteed ar c u ra to ly 
,nnirhed. In she vernier typewavelength range and higher capacityaccurate 

setting of both vernierand 

main portion ,, always ratio than any yet made. They canportion 

matter the main 
por:ion ;, alwav, engaged h, the easily be calibrated for wavelength.,- 
pane position relatively to the The minimum capacity of the .0005 
vernier. eii- type is only 3 Micro -micro -farads tté 
POINTS ABOUT (.000003 MF), giving a ratio of over 
THEIR QUALITY. 150 to 1. 

riiHI 

Dials of Blackened Bra toBy Simply substltuting these Squareobviate 
hand capacity meets. 

5º:dering rag, on acs ,nodels. Law Condensers for condensers of 
Positive rubbing contact to moving.other makes, the selectivity, 
plates adjustable for pressure, re- 

in very low resistance. length range and volume of any set ; 

wave - 

mg will be greatly increased. 
.:- suiting;5, ' FOR PORTABLE SETS. Every Bowyer -Lowe Square Law -r 

, Where weight is aronsidrratd Condenser is individually tested and ug 
:r Bowyer -Lowe Square C 

smaller - 
+n 

.r4J cors are a big help. A emailen is supplied with a guarantee of g7,1 

rtti condenser will yield n given ,r,a 
e wavelength range equal to that maximum capacity. Calibration eery 

¡'¡ of a larger condenser of the 
DV. ordinary type. charts and drilling template are A 

provided with every one. +tt. 

,r,. 

rü 
+ii' 

f OBTAINABLE from Decide to use these Aristocrats of - 
J all good dealers. In case of 

dic<,lty write direct. Wireless in the set you are making. i:2 

yIiwyerLowe /tt- 

ilJß Il 
ll : LAW 

v CUPN 
J\ 

I . 

!hi 
r`E' +tti Write now for our Brecliure which explains esaétly 

:i,- ,. why these Condensers will add greatly to the efficiency rtt. 
/tY. of any Wireless Set to which they are fitted. /J; 

1 BOWYER-I.OWE CO. Ltd., LETCHWORTH tt 
/.J\ 

i : i ri 
rtt n;:2 r%ilS.ifi-riiJ.iirit:iii. riiJrii.ria:rri.Jii.+i:iKiiiirii:r2i::Xiiii.rot 
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THE wonderful popularity of Radio is due in no small measure to the wide variety of 
its appeal. 

To some it offers exceptional facilities for enjoying the world's best music-to others it 
permits the development of latent manual skill-while not a few are intrigued by its 
unexplained mysteries. 

All classes of Radio enthusiasts find in the Radio Press Library an unequalled opportunity 
for satisfying their desires for high-grade informative Books on every branch of the Science. 

Wireless for All ... .. ... 9d. 
By John Scott -Taggart, F.Inst.P. 
Simplified Wireless ... r/ - 
By John Scott -Taggart, F.Inst.P. 
How to Make your own Broadcast Receiver 1/6 
By John Scott -Taggart, F.Inst.P. 
How to Erect Your Wireless Aerial ... r 
By 13. Millen, A.DI.I.L.E. 
The Construction of Wireless Receiving 
Apparatus ... ... ... ... r /6 
By P. D. Tyers. 
The Construction of Crystal Receivers... r /6 
By Alan L. M. Douglas. 
How to Make a " Unit" Wireless 

By E. Redpath. 
Pictorial Wireless Circuits ... .., 
By Oswald J. Nankin. 
Wireless Valves Simply Explained ... 
By John Scott -Taggart, F.Inst.P. 
Practical Wireless Valve Circuits ... 
IIy John Scott -Taggart, F.Inst.P. 
Radio Valves and How to Use Them... 
By John .Scott -Taggart, F.Inst.P. 
50o Wireless Questions Answered ... 
By G. P. Kendall & E. Redpath. 

r - 12 Tested_ Wireless Sets... ... ... 
By P. IV. Harris. 

z5 More Practical Valve Circuits... ... 
By John Scott -Taggart, F.Inst.P. 

rk Home -Built Wireless Components ... 
r7 Wireless Sets for Home Constructor ... 

By T. Redpal/s. 
z3 Tuning Coils and IIow to Wind Them... 

By G. P. Kendall. 
RADIO PRIESS ENVELOPES. 

No. r. How to Build an S: r. ion Receiver 
By John Scott -Taggart, F.Ins'.P. 

No. a. How to Build a 4 -Valve Receiver... 
By P. IV. Harris. Kea ly 7th Jnne. 

No. 3. How to Build a "Simplicity" 

By G. P. Kendal!, P...Sc. 
No. 4. How to Build the All -Concert De 

Luxe Receiver ... ... ... 
13y P. IV. Harris. 
SIMPLEX WIRING CHARTS. 
For 2 -Valve Set ... ... ... 
For 3 -Valve Set ... ... ... 

No. 3. For 4 -Valve Set ... ... ... 

Prom all Booksellers, or post paid 2d. per book extra direct from Publishers. 

RADIO PRESS Ltd.-the L2r, est Wire'ess Publishers in the World- 
Devereux Ct., Strand, W.C.2. 

Ioó 
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- read " Wireless Weekly " for fullest 
constructional details of Sets using 
ordinary Valves without H.T. Batteries 
IF you are interested in sound technical 

research you must not fail to read 
the next few issues of WIRELESS 

WEEKLY which will deal specially with 
the question of the H.T. Battery and 
the possibility of its, elimination. 
Commencing June 4th Mr. Percy W. 
Harris (assistant Editor) will describe 
the construction of a Receiving Set 
which permits remarkable results 
(employing a new Circuit) with the 
ordinary 3 -electrode Valve which every 
one has. 
Obviously these articles will arouse 
great interest because it will be the 
first time that any enthusiast will be 
given the opportunity of experimenting 
with the ordinary apparatus he already 
possesses, instead of having to purchase 
more expensive 4 -electrode Valves. 
On no account should you miss these 

issues and in view of the anticipated 
heavy demand you will be well advised 
to place an order with your Newsagent 
at once. 
Remember WIRELESS WEEKLY is 
published by the largest technical 
wireless staff in the country, and its 
views are accepted as being dependable 
and accurate. 
If you are not yet a regular reader you 
will be surprised at its generous size, 
clear cut illustrations and intelligent 
far-seeing articles. 
Certainly no other publication in the 
country can approach it either in 
appearance or its remarkable value for 
money. 
In the adjacent column is given a selection 
of the constructional articles which have 
appeared in the last few issues-those in 
preparation will be quite as attractive. 

Radio Press Ltd., Devereux Court, Strand, W.C.2. 

SQb. 
Some exceptional 
Constructional Articles. 
Wireless Weekly has always been famed for its thoroughly 
practicable Constructional Articles-here are a few taken 
at random from recent issues. Copies are available on 
application to Radio Press Ltd., and will be sent post free 
for 7kd. each. 

" A Simple Short -Wave Receiver." 
By G. P. KENDALL, B.Sc. (Feb. 6th, 1924.) 

" A Practical Neutrodyne Receiver." 
By ALLAN T. HANSCOM. (Feb. r31h, 0924.) 

"A Wavemeter on the Buzzer Principle." 
By G. P. KENDALL, B.Sc. (Feb. 271h, 1924.) 

" A Cabinet Three -Valve Receiver." 
By HERBERT SIMrsON. (Feb. 27th, 1924.) 

" The Omni -Circuit Receiver." 
By JoHN SCOTT-TAGGART, F.INST.P. (Issues of 

Feb. aoth and 27th and March 9th.) 
" A Power Amplifier." 

By G. P. KENDALL, B.Sc. (March 12th, 1924.) 
"The W.z Receiver (a Selective Two -Valve Set)." 

By HERBERT SIMPsoN. (March 12th and 19th, 1924.) 
"A Capacity -Reaction Three -Valve Receiver." 

By STANLEY G. RATTER. (March 26th, 1924.) 
" A Double -Reaction Receiver." 

By STANLEY G. RATTER. (April 16th, 1924.) 
"An Improved S.T.soo Receiver." 

By JOHN SCOTT-TAGGART, F.INST.P. 
(April 231d, 1924.) 

"The Reinartz All -Wave Tuner." 
By JOHN L. REINARTZ. (May 21st, 192.1.) 

All these articles are complete with 
photographs, wiring diagrams, and the 
fullest details to enable anyone to build 
exact replicas of the sets described. 

Every Wednesday 
From all Newsagents. 

d. 
J 

G.A, 890 
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100°/e EFFICIENCY H.T. BATTERY 
See editorial report, April issue, page 
640. also page 667. Giant Unit Dry 
Cells. Wt. i oz.. Compare standard 
cells on pl oto. Al- dos. 60 , olt typ. in potijied Oak B. z, 19,6. 
Ca-riase 1 9. Direc from maker. 
saving 50 per cent. ; full details free 
Sample cell. 6d. Orders in rotation, 
Sole Maker: 

FINCHETT (C. A ), OLD ARMOURY, OSWESTRY. 

EBONITE PANELS 
Any size cut. }'thick, }d. for a sq. in.:3 /z6' thick Id. for º sq. in.; r thick, f d. for r sq. in. Panels drilled any circuit, 9d. Post and packing, 6d. 
Bra diioord lid, Manchester.Ph Ma 

one Cnall entral 9688 

WIRELESS PROFESSION. - Immediate 
vacancies for number of students from 14 

years of age upwards; those just leaving school pre- 
ferred ; appointments guaranteed when qualified ; 
commencing salary £150 per annum plus all found, rising to f5oo per annum, according to number 
of years' service. Prospectus free.-Wireless 
College, Lansdowne, Bournemouth. 
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.= COUPON 
,. 

Questions and Answers 
In future this coupon must be accompanied with 

2s. 6d. P.O. 

"MODERN WIRELESS" June, 1924 = 
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USE THIS COUPON 
in writin, to advertisers in "Modern Wireless." 

CUT HERE 

In connection with your announcement in MODERN WIRELESS, please supply me with : 

Enclosed please find remittance of 
(Leave blank if not an order) 

If an open envelope is used in applying for catalogues a halt - 
penny stamp will cover postage. 

Name 

Address 

Date 

/OS 
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This Book 

shows you how to build : 

Frame Aerials of different 
types. 

Various types of Coils. 

Coil Holders and Tuners. 
Crystal Detectors. 
Grid Leaks. 
Fixed and Variable Con- 

densers. 
High Frequency and Low 

Frequency Transformers. 
Switches of various types and 

sizes. 

Valve Panels. 

Resistances. 
Potentiometers and Rheostats. 

Wave Meters, etc. 

Why not build 

some of your own 

Components? 

THE man who takes pleasure in building every 
component in his Set will obtain a lot of 

information from this Radio Press Pook, 
Homebuilt Wireless Components. It 
gives a vast amount of information on how to 
make such components as those shown on the 
accompanying list. And every article, if made 
according to the directions, has been actually 
made up and tested. Most of them are illus- 
trated where necessary with working drawings, 
so that there should be no difficulty in building 
them up. 

Considering the immense scope of the Book 
and the fact that more than 130 illustrations 
are given, its cost is most moderate and will 
be saved by the first component made up. 

RADIO PRESS, LTD., 
Devereux Court, Strand, W.C.2. 

Hornebuilt Wireless components 
?Ltdzo 12'ress Sexics Mob. 

c:t:trr: 
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Glasgow : 47, Waterloo Street. 
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INFERIOR 
workmanship makes itself evident sooner or later-usually 

accompanied by disaster. In every field of production the value of 
discrimination when purchasing is becoming a vital consideration. Safe- 
guard yourself against breakdown or burning out by purchasing the 
highest standard in materials, design and finish. 
The R.I. Transformer fulfils these requirements to such a degree that its 
use has become standard all over the world. 
Wireless Engineers and Experimenters know and obtain the best-that 
is why they stipulate R.I. Transformers. 

RADIO INSTRUMENTS LTD. 
Managing Direçtor: J. JOSEPH, Tí.LE.E. 

Chief Der : W. A. APPLETON, M.13.12 M.LR.E. (late Admiralty Technical Research Officer). // 
Works, OftAavid Showloogis: 

12, Hyde Street, Neey Oxford Street; W.C.1. 
Telephone : 1.egent 6214-6215.6216. Telegrama : "!nptra..io London." 

PROVINCIAL DEPOTS. 
Dundee ( atri Nall, Dock S:ree'. 
Brussels: Trent Livres iT Z[taab, 24, Aue de 

Dublin: Brown Broc- (Ireland) Ltd., 18, William 
Street. 

Belfast : C amptell, C'ardner & C4 44, Upper 
,9rNtur Street: 

Prnted by ODHAMS PRESS LTD., Long Acre, London, W.C. 2, and published on the 1st of every month at 3, Bolt Court, Fleet Street, London, E.C. 4. by tbe Proprietors, 
K,Dto PcESs LIMITED, Devereux Court. Strand, W.C. 2. Subscrivtlons and editorial communications to go to latter address. Advertisement Ctüces: Schell Publicity 
Organisation, Ltd., 129, Pall Mall, London, S.W. t. Registered as a Magazine for transmission by Canadian Magazine Pst. Sole Agents tor Australasia: Gordon e Gotch 

(Australasia), Ltd. Sole Agents for South Africa : Central News Agency, Ltd.-,June, 1924. 
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