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ALL ABOUT YOUR CONDENSERS. By H. J. Barton-Chapple, Wh.Sch. B.Sc. (Hons.), D.I.C., AM.L.E.E.

HOW INTERFERENCE HELPS.
WORKING VALVES FROM D.C.
EXPERIMENTS WITH USEFUL CIRCUITS.

SHIELDED COILS:
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o/ Filament that can be tied
in knots after 1000 houys lifé

FILAMENT that remains ductile so that it can be tied in a knot
after 1000 hours life is an achievement that assures

VASTLY INCREASED VALVE LIFE

This wonderful filament is the key feature of Mullard P.M. Valves. In
Mullard P.M. Valves the filaments are so economical that no glow is wvisible
during operation, and they require

ONLY ONE-TENTH AMPERE
In addition the reception they give is free from all microphonic noises.
If you use a 4-volt accumulator or 3 dry cells
ASK FOR THE PM.3 - . - - . 166
A general purpose valve for every circuit
ASK FOR THE P.M.4 . 2216

The finest loudspeaker valve ever produced
GET THEM FROM YOUR RADIO DEALER

Mullard

THE -MASTER-VALVE

ADVT. THE MULLARD WIRELESS SERVICE COQ., LTD., BALHAM, LONDON

., SWwW.12,

ii.
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SPRING IS HERE

F.g: 975 E = N TROUBLE,
“«WOBBLERS” : OLDERS THEM IN.

NOW

No Solderm%'i
IT'S SO EASY. i

Per 1/6 Set of four
(3 black, 1 red).

AND HERE

FOR BASE OR PANEL
FITTING OR IN ANY OTHER
POSITION.

The smallest and neatest com-
bined hold~r on the market.

No jo nts, because the solder.
ing tag is the same piece of wire
as the spring.

Show cards and display cards

No alteration at all

Code ¢DUAL " Word
PURPOSE.

DOUBLE- ENDED.
PRICE ., 1/9 each.

THE THREE LARGE I.LUsTRaTIONS  THE FOOL PROOF HOLDER.

AND HERE

For the genuine experimenter who must have
a holder with»ut capacity, and perfcctly sprung,

Fig. 974.
Code Word * WOBBLY.”
PRICE ... 2/3 each.

SUBNBNSSLERNNETIRARINRLNSIPRIBRG

\\‘...... Hunt’'s “ WOBBLY " is idral. It is impossible THE IDEAL :
1 to have fewer parts, or to better insulate, separate EXPERIMENTER'S HOLDER, 9\«
I/"""" or spring them. Separately, sprung Iegs are far

i i) more effective than a ciosed-in solid sprung top. TOO SIMPLE T0 IMPROVE,

Made by A. H, HUNT, Ltd. (Dept. 5), Croydon, Surrey.
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“ Polar” Cam-Vernier Condensers—the greatest help a Wireless Man can .have.’

Square Law—
Vernier Control—
Ball Bearings —
and a comfortable
Knob that makes
for easier tuning

F all Components governing the possibili-

ties of a° circuit, the Variable Condenser
i1s, perhaps, the most important.

Correct scientific design ; robust construction ;
perfect finish—delicacy of control’; noiseless
operation—these qualities make a vast differ-

“Polar” Cam-Vernier Ball-Bearing Condenser. ence to the operation of your Set and the results

If you would be sure of the greatest help in tuning, fit ** Polar "' Cam- - obtainable. I

Vernier Condensers. The special features listed below get better

results from your Set because they achieve successfully the aim of 0 ] l’l b ble C d ‘

every enthusiast, namely, high selictivity an(lzl easy tuning cont[‘ol. nly when you buy reputa ¢ Londensers can

Smooth, silent operation is assured by a Pigtail connection to moving . ks o

plates, and special BALL-BEARINGS. you be sure Of results- Every POlar Condenser

Square Law. The “ Polar” Cam- | results in extremely low dielectric carries a hard-and-fast Guarantee Of perfecl

Vernier Condenser gives a true sgunre- loss. (;Ihe :;anes :;nlal \'ebrg‘ ;o'geust, wcxll; . d f I

iaw cf istic wh t in | space nd carefully-balanced.

x;(:"c :ﬁcte&sem‘:,a:; naracc :;ecyi'al]l; dg?lger :f shorting iz eliminated. Perf ormance Oover a perio O 2 months,

shaped to compensate for the parallel | ¢ th Silent O s an Motionl . . . |

vapacity of the cifcuit.  Only the SmcRt a::li ;:;fcics‘c"e"%,:"‘(‘“hdco‘;_';s‘g against original defects and breakdown in
2 : > tuning, while am-Vernier device, . 5

allows a_squarelaw  reading whder | operaicd by the same hnob, gives ordinary use. It is a guarantee you should

Soriig oopdstions. infinite delicacy of contrgl. : ]

Vernier Control. The Patent Cam- | {)nique Dicl:Engraving Note that have with every Condenser you buy.

Veraier device is embodied in the e 3
oF - . the scale reading of the Polar Cam-
Polar Condenser, providing a | vemier Condenser covers “from 26
reduction of 10 to 1 over anv portion | " degrees, recognising that no
of the dial;  TEHLE \ERNIER tuning system can have a zero
READING IS REGISTERED | o)pacite™ The wave-length range is
DIRECTLY ON THE SCALE. always proportionate to 26-100, what-
The smoothly-working Cam-Vernier | oy. i quctance value is in circuit.
affords great selectivity, and makes
the tuning-in of distant transmiss_ions The many advantages of * Polar®’
a-real pleasure. ~Gears are entirely | gam-Vernier Condensers are available
avoided, so that the * Polar” Con- | {5 you at a cost well below that of
denser gives you a precisc vernier | ‘other high~class Condensers. Do not
control with, complete absence of judge Candensers by their price—
backlash. judge by reputation and results and
Low Loss. Themovingphetgsof t:c specity “ POLAR.”
“ Polar ”’ Condenser are joined to the = . ’
terminal by a PIGTAIL CONNEC- .001... 14/ ,0005...13 /- .0003...12/
'ION, and this, combined with [ Gomplete with new large Knob and
end-plates of best quality Ebonite, 9 Dial.

Obtainable from all repuiable
Dealers. If any difficulty is
experienced write direcl.

c There are now vacancies on our Sea-going Staff for Junior :
ereless Wireless Operators, trained on our apparatus. Youths of
good education, preferably between 17 and 25 years of age,

Operators wishing to enter the Wireless Professiod, should communi- -
cate with the Managing Directos. London Radio College,

still &2-63, High Street, Brentiord, Miidlesex, .who- wil b L i
t i ti the “traini 3 %
Wanted ge?:sesarygo :llx—g{isfy.fgiroﬁr,sagvigc. =, Free Booklet
x - : Il Write to-day for.the * Polar™ Condenser Booklel.
Radlo Comm“nicatlon co‘ Fhis contains z'nformatz:on on Condensers which
34-35, Norfolk St., strand, W.C.2. no ‘amaleur should be without, and is sent gralis
66, Oxford Road, Manchester. | 125 Hope Street, Glasgow. on veceipt of a postcard to the manufacturers.
{ Q_

818



April, 1926

=“REMARKABLE

MODERN WIRELESS

FIVE VAIVE RECEIVER

ﬁyTHE RADIO PRESS LABORATORIES

The receiver described here was employed at

the recent Press visit to

our laboratories when the main B.B.C. stations and relay stations, together

AIHEN the B.B.C,
closed down their sta-
tions for a quarter of
an hour recently in
order to determine
what Continental sta-
tions were causing in-
terference with the British trans-
missions, independent tests were
carried out at our Elstree Labora-
tories on this point. It will be re-
membered that these tests were
made in the presence of representa-
tives of’ the leading London news-
papers and Press agencies,

Not vithstanding the fact that a
couple of superheterodyne receivers
were available for use, if necessary,
it was decided to use a five-valve
set, in preference, for receiving the
stations. This receiver incorporates
several novel points in design, giving
not only excellent ease of handling,
selectivity and sensitivity, but also
simplicity of control, and we are
sure that our readers will welcome
a description of the set, together
with full constructional details.

Primary Object

The set, whick consists of three
stages of high-frequency amplifica-
tion, a detector and one stage of
low-frequency amphﬁcatlon was
‘primarily designed with a view to
demonstrating the fact that a set
employing three stages of H.F,
amplification could be as easily
controlled as a receiver employing
only one stage.

Its suceess may be gauged from
the fact that it is possible under
favourable eonditions to tume in
not only all the B.B.C. main sta-
tions and a number of Continental
stations, but also many of the relay

stations on a loud-speaker, not-
withstanding the fact that only one
stage of low-frequency amplification
is employed. It is interesting to
note that the relay stations could
not be picked up on supersonic
receivers owing to bad mush. This
receiver, however, cut through this
and brought the relays in without
difficulty,
External Appearance

As will be seen from one of the

photographs, the well-balanced lay-

LG U HE TG HE B E R R

You must construct this set

if you want one that will
receive all the B.B.C. and
Continental

Broadcasting

Stations. The receiver in-
corporates selectivity and
sensitivity with ease of

handling and simplicity of
controt.

t R B R

out of .the controls on the panel
gives the receiver a pleasing ap-
pearance. These controls have
been reduced to a minimum by the
use of amperites to maintain the
temperature of the filaments at
the correct values. The only
components which appear on the
panet are the four tuning con-
densers, the potentiometer for the
detector valve, the reaction con-
denser, the telephone jack, the on
and off switch and four terminals,
The two terminals on the left-hand

81g .

with Continental ones, were tuned in at will.

end are for the aerial and earth
connectjons, while the two on the
right are for the loud-speaker. All
connections to the batteries are
made to-a special terminal strip
placed at the back of the baseboard.
The controls will be found con-
veniently placed for their manipula-
tion, and the absence of filament
resistances which may require ad-
justment will be found a great
boon.
The Basic Circuit

After a considerable amount of
experiment, the basic circuit to be
employed was decided upon, and is
indicated in Fig. 1. This is shown
without aerial or earth connections
as it is merely intended for a
diagrammatic representation of the
scheme employed. It will be seen
to consist of a grid coil L, which is
tuned by a variable condenser C,,
one end of this coil being connected
to the grid, while the centre point
is connected to low tension and
filament. The coil L, is the primary
of an H.F, transformer which is
connected in the anode circuit of
the valve, while a small variable
condenser, nominally a neutrodyne
condenser, is placed between the
anode and the other end of the
grid coil L,. L, is the secondary
of the H.F, transformer and may go
either to a further stage of H.F, or
to the detector valve.

This circuit comprises a true
neutrodyning scheme, since it will
be found stable at one setting only
of the condenser C,, and above or
below this setting the circuit will
oscillate.

A Modification

The first modification made to

this circuit is indicated in the
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theoretical diagram, Fig. 2. Here
the D.C. and H.F. components of
‘the current in the anode circuit
of the valve V, have been separated
by a choke L, the H.F. current
being passed to the primary of the
H.F. transformer L, through a
D.C. stopping condenser C,. The
value of this condenser is by no
means critical, any value above
«001 being satisfactory. Since the
next valve is an H.F. amplifying:
valve the grid circuit is similar to
that of the valve preceding it, as is
shown in the diagram.

L

Obtaining Increased Selectivity

The aerial coil L., and the three
primaries of the H.F.-transformers,
L,, L, and L,,, are plug-in coils.
This enables selectivity to be con-
trolled, as the smaller the size of
these coils the sharper will be the
tuning. This enables the experi-
menter who resides close to a main
B.B.C. station to improve the

selectivity of the receiver, while
those who are not troubled by
interference may use larger
and thus obtain
strength.

coils
greater signal

L3¢,

1

Fig. 1.—The circult used for the initial experiments,

The Final Circuit

The receiver as constructed is
only suitable for use on the ordinary
broadcast frequencies on account of
certain difficulties which are now
being investigated. The theoretical
circuit of the receiver as finally
constructed is shown in Fig. 3.
One of the first points noticed in
connection with this diagram is the
fact that in the anode circuit of the
H.F. amplifying valves wefind that
two chokes have been used. " The
three chokes L,, L; and L,, are
special short-wave chokes. To go
back to Fig. 1 it will be found,
when employing a multi-stage H.F-:
amplifier using this type of circuit,
that half of the coil L, would at-
tempt ‘to oscillate at its natural
frequency, which is in the neigh-
bourhood of 5 million cycles per
second. -These oscillations are then
transferred to the next valve in an
amplified form, and amplified again.
‘When this occurs’ the receiver goes
absolutely- dead, and . it is im,
possible to receive anything. This
point was referred to in an article
entitled, ‘‘ Developnients in Neutro-
dyne Reception,” in last month’s
MoDERN WIRELESS.

Cholkes were therefore connected
as shown in_Fig. 3 between the
anodes and the by-pass condenser,
so as to prevent any of the parasitic
oscillations (should they occur)
being passed on from one stage to
the next. The other three chokes,
L, L, and L,,, are of the usual
type, as used for the broadcast band,
their functions merely being to
separate the HF. and D.C. com-
ponents in the anode circuit of the
H.F. amplifying valves.

The four grid coils, L,, L,, L,,
and L,, are Dimic coils, which not
only provide a centre tap, but also
a low high-frequency resistance, an
important point in the design of a
sensitive or selective receiver.

Sinee the set is stabilised it is
possible to use a negative bias on
the grids of- the H.F. amplifying
valves, and a small 1}-'or 3-volt
Dbattery can be used as shown at
G.B.,. An idea of the receiver’s
‘stability can be gauged from the
fact that it is possible to apply 140
volts or more to the anodes of the

R-F.CHoke =) Lz

2
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an increase in signal strength, as
compared with the grid leak and
condenser rectification method.
This further enables three of the
tuning condensers to match up and
give the same reading, which does
not occur when grid leak and con-
denser rectification- is used. This
is an exceedingly important point
to note, while it has further fre-
quently been stated that anode
current rectification does not give
such great signal strength as the
grid leak and condenser rectification
method.

The Reaction Control

Reaction isobtained in the detec-
tor valve circuit by means of a small
condenser C,, which is actually a
neutrodyne condenser, a choke
L,s in the anode circuit of this
valve being connected as shown,
thus giving Reinartz reaction.

The circuit for the stage of low-
frequency amplification is straight
forward, whilé a fixed condenser
C,, of .5 microfarad is shunted
across the grid-bias battery G.B.,.

In the receiver itself a jack is
connected in the anode circuit of
the last valve V; by means of
which telephones may be inserted
in circuit. Two terminals are
provided for the loud-speaker,
which are so arranged that when the
telephone plug is removed the loud-
speaker is put into circuit.

Components Required

The following components were

used in the construction, of this

teceiver, and although it is not
essential that these stated makes

R-F.CHOKE =L s

3

Fig. 2—The modifications shown in this figure produced
a vast improvement.

three H.F. valves without causing
self-oscillation or rendering the
receiver any more critical or diffi-
cult to control.

Anode Current Rectification

In order further to improve the
selectivity and also to help obtain
faithful reproduction, anode current
rectification has been used for the
detector valve.

820

In actual practice
it was found that this resulted in

be employed, it is advisable to
adhere as far as possible to the
specification, if it is intended to
obtain the same results. This
applics particularly to the grid
coils, as if other makes of induct-
ances” are used- here it will be
necessary considerably to modify
the design and layout of the re-
ceiver, and it is quite possible that
the functioning of the set would be
seriously affected. The maker’s
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Fig. 3.—All the features shown In this final theoretical circuit have been well

name is given in every case for the
benefit of those who wish to dupli-
cate this receiver in every respect.
The components required are :—

One ebonite panel, 36ins. by g ins.
by } in. (British Ebonite Co.,
Ltd.)

One cabinet for same.
ton Mfg. Co., Ltd.)

Four Cyldon

{Carring-

variable con-

With coils and valves
inserted this receiver

presents a compact appearance.

densers, -0005 capacity.
S. Bird.)

Four No. 1 Dimic inductances,
with bases. (L. McMichael, Ltd.)

Four standard Lissen H.F.
chokes. (Lissen, Ltd.)

Three special H.F. chokes, short-
wave. (Lissen, Ltd.)

Five Clearertone valve-holders.
(Benjamin Electric, Ltd.)

(Sydney

thought out.

Four Magnum single-coil holders,
baseboard mounting type. (Burne-
Jones & Co., Ltd.)

Three fixed condensers, 006, clip:

in type, with 'mounting. (L.
McMichael, Ltd.)

One Ideal transformer. 6 to
1 ratio. (Marconiphone Co.,
Ltd.)

Three Neutrodyne condensers,

baseboard mounting.
Co., Iad\)

One Polar neutrodyne condenser.
(Radio Communication Co., Ltd.)

One potentiometer. (Radio In-
struments, Ltd.)

Tive amperites,c 1 amp. type.
{Rothermel Radio Corporation of
Great Britain, Ltd.)

One push-pull on and off switch.

821

(Peto-Scott

(Rothermel Radio Corporation of
Great Britain, Ltd.)

One double-circuit jack.

One R.I. fixed condenser, 05
capacity. (Radio Instruments, Ltd.)

Ome fixed condenser, 5 capacity.
(Telegraph Condenser Co., Ltd.)

Three fixed condensers, 2 micro-
farads capacity.: (Telegraph Con-
denser Co., Ltd.)

One fixed condenser, -0o01.

(Du-
bilier Condenser Co., Ltd.)

One o9-volt tapped grid-bias
battery.
One 4}-volt tapped grid-bias
battery.

Twelve 4B.A. terminals.

Twenty lengths of Glazite for
making connections,
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One strip of ebonite, 8 ins. by 2} ins. by { in. for

o i . : ol i
= VYIS terminal panel.
- : Tn07 ? 3 &\ One wopden baseboargl, 36 ins. by 13} ‘ins. by g in.
3 N —t N One strip of wood, 26 ins. by 2} ins. by 1} in.
g - One set of Radio.Press panel transfers.
Marking out the Panel
:7\;1 The construction of this receiver is a perféctly

straightforward matter, and the first point is. to
N prepare the panel if this is not of guaranteed
ebonite. This should be done by rubbing it down
on both sides with some fine glass paper, No. o
being a suitable grade. Afterwards it may be
‘marked out in accordance with the panel layout
shown in Fig. 4. The makers of the condensers used
in this set supply a template which will be found of
assistance in mounting the condensers on the panel.
It should be noted that since the dials supplied are
recessed there is no need to countersink the panel
for fixing screws,

The Wooden Shelf

The four Dimic coils, three baseboard mounting
neutrodyne condensers and three amperites are fixed
-on the short length of thick wood given in the list
of components. This piece of wood is required in
order that the centres of the coils may be on a level
with the centres of the plug-in coils used for the
primaries of the H.F. transformers. The position of
* ‘this’ piece of wood will be ‘seen not only from the
photographs, but also from the wiring diagram. It
should be noted that this wiring diagram is exactly
drawn ‘to scale, and it will thérefore serve as a gujde
for placing the -various components on -the base-
board. :
Having mounted the coniponents on the panel,
this should be - fixed to- the baseboard and the
components which are placed thereon put in posxtxon

Simple Wiring

The next step in the construction of the receiver is’
_to carry out the wiring, and since all the oomponents
are well spaced out, no difficulty will be ex;ierlenced
in getting the various leads into position, the back
of panel wiring diagram being shown in Fig. 5.
Connections from the high-frequency side should be
well spaced out, at the same time being made as
short as possible.

Two short flexible leads are required for making
connection to the tapped grid-bias battery, which is
used in order to give anode current rectification
for the detector valve. One of these goes to the
slider of the potentiometer, while the other goes to
the centre tapping on the last Dimic coil. - The
negative end of the battery is connected . to -this
point, while the positive tapping is taken to the slider
of the potentiometer.

Preliminary Tests

Having completed the wiring, care should be
taken to test the receiver to ses that all "is in
order. First connect a 6-volt battery to the two
L.T. terminals, the polarity being as indicated.
See that the amperites are inserted in their clips,
the former being 1 amp. type, suitable for use
with valves of the D.E.5, D.E8 and D.E.s5b
type. Insert five of these- valves, and see that
they light correctly, and that they are controlled
by the on and off switch. Suitable valves are D.E.5b
or D.E.8 H.F. type for the first four valves and a
D.E5 D.ES or B4 type valve for the L.F,
amplifier,

Next test the H.T. circuits. For the purpose of
preliminary tests the three H.T. positive terminals
may be strapped ‘together. First apply a potential

JACK
7}
\:I

REACTION
7 I{ =

934"

23"

Blueprint No. 154a,.1,6 post free.

F'ig;_ 4,—Marking out the panel will 'becpryge ‘straigh’cforWard if reference is made to this diagram.

822
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of 6 volts only, and notice whether
the brilliancy of the filaments is
altered in any way. If all is in
order the set can now be tested on
the aerial.

Preliminary Adjustments
Steps must be taken to adjust
e neutrodyne condensers so as to

stabilise the set, which should
preferably be done out of broad-

again. This therefore shows that
the circuit is oscillating on both
sides of the setting, and that is the
correct setting at which the con-
denser should be left. It will prob-
ably be noticed that on one side of
this setting the oscillations are
perfectly silent, no sound being
heard in the phones, while on the
other there will be a slight hissing

The controls on the front of the panel are easily
manipulated.

sasting hours, so that should oscilla-
tion occur, listeners will not be
disturbed. Insert the four Dimic
coils into the holders, plug a No. 60
coil into the aerial position, L,. The
three coils, L;, L, and L,;, may
be No. 50 or 6o coils or their
equivalents. In the case of the
experimenter residing near a main
B.B.C. station the smaller size coils
should be used, as this will give
enhanced selectivity. The correct
values of H.T. should be connected,
suitable values being from 8o to 120
volts for the H.F., 6o volts for the
detector and 120 volts for the L.F.
For preliminary adjustment it
‘would be advisable to use a lower
voltage on the H.F. valves, and it
will then be found that if the set
has been correctly stabilised any
increase in the H.T. potential will in
‘no way effect the stability of the
receiver. The correct grid bias to
use on the detector valve with the
H.T. voltage given- will be 3 volts,
fine adjustment being made with
the potentiometer. The slider will
be approximately in the centre of
the winding.

The reaction condenser should be
set at zero, and the procedure
adopted to stabilise the set will be
as follows,

The Procedure to Follow

Set the four tuning condensers at
about 40 degrees, plug in a pair of
telephones in the anode circuit of
the last valve, and with the set
switched on ,and the H.T. con-
nected, tap the grid side of the
first -tuning tondenser C, with =
‘moistened finger. If this valve is
oscillating it will be found that a
click is heard both on touching and
removing the finger from the con-
denser. The neutrodyne condenser
C, should now be turned slowly, and
if will be found that at a certain point
the click will disa pear. If this
point is passed, if will reappear

or crackling noise, and it is for this
reason that this test has to be
applied, The mnext neutrodyne
condenser C; is adjusted in a similar
manner, and C,, the third neutro-
dyne condenser, is also adjusted in
this way.

~ Tuning In
The set is now ready for testing
out during broadcast hours.
will be found that the dials of the
three tuning condensers, C,, C, and
C,,, will read to all intents and

purposes exactly the same, while
the reading of the tuning condenser
C, will only be siightly different
from these, -THe local station may
now be tuned in and as a guide to
the condenser settings at which
this will be received a list is given
further on of a number of the sta-
tions received, and the dial readmgs
for them. Havmg tuned in the
local station, the potentiometer
should be adjusted to the point of
maximum signal strength consistent
‘with good quality of reproduction,
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and should this point not be found
to be -within the range of the po-
tentiometer one of the wander plugs
of the grid bias battery will need
to be moved to the next tapping,
and the potentiometer readjusted
until the best point is found.

The effect of varying the bias ap-
plied to the H.F. valves should also
be tried and as high a value as
possible used in order to reduce
plate current.

Should these tests be carried out
in the locality of the main B.B.C.
stations it will of course be desirable
to connect the loud-speaker to the
set, and the grid bias to the L.F.
valve may then be adjusted to
obtain maximum purity of repro:
duction. This is rather an im-
portant point since it assists in the
economy ' of high-tension current
consumption.

DX Work™ 4

Distant stations may now be
searched for, and it will be found
that the tuning is exceedingly
sharp and critical. The three H.F.
condensers should be removed to-
gether about a degree at a.time,

Note the position of the
wooden bridge on which
some of the components
are mounted.

keeping the readings all approxi-
mately the same, the aerial-tuning

It. condenser being adjusted as ze~

quired afterwards, The use of the
reaction condetiser C,, will now bé
of assistance. Smoe all-the HF.
gircuits” in_ this receiver are very
lightly damped, it will be found that
only a small value of this condenser
is required to obtain oscillation,
but since the preceding stages of
H.F. are neutralised the detector
valve may be made to oscillate with-
out fear of causing disturbance, a
feature of great value when search-
ing for weak transmissions.

' Having picked up a distant
station, slight adjustments of the
tuning condensers will bring it in
at good strength, and if only a small
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amount of reaction is used, this may
be increased to bring the station
up in strength.
Loud-speaker Reception Possible

Although this set is primarily in-
tended for long distance work on
the telephones, it will nevertheless,
under favourable conditions, bring
in a considerable number of stations
on the loud-speaker, and the jack
and terminal arrangement provided
will be found of great convenfence
in transferring the output to the
telephones or loud-speaker as de-
sired.

A fair amount of care is necessary

be heard. Care must therefore be
taken in searching for distant
stations to adjust all the dials in
turn.
Changing the Aerial Coil

A point to note is that when the
aerial coil L, brings the aerial-earth
system into tune with the wave-
length being received, the tuning
of the condenser C, will be exceed-
ingly flat, and when this occurs a
different aerial coil should be used
in place of the one employed. This
was found to accur on the aerial
on which it was tested at about
420 metres, and though a No. 60
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coil was again employed. Forwave-
lengths below the Plymouth station
the best size aerial coil was found
to be a No. 35. This change of coil
only applies to L,, the other plug-
in coils being left at the same value.
A Selectivity Test

An idea of the selectivity of this
receiver will be gained from a test
which was carried out at Elstree
one afternoon during daylight hours,
Cardiff was received with only a
very slight background of 2L.O at a
time wlen the wavelength difference
between these two stations was
barely 7 metres.

The fixed condenser in the top right-hand corner of the baseboard has a 4} volt grid-
bias battery connected across its termlnals when the receiver is In use.

in handling this receiver.” Not
only are the tuning controls ex-
ceedingly sharp, but unless all four
dials are correctly set nothing will

coil had been in use it was preferable
to use a No. 50 coil for wavelengths
between this and 476 metres.
Above this wavelength the No, 60

Table of Stations Recelyed.

Setting of
Name of"Station. Wavelength in | Condenser Dials,
Metres. C. Ca Cho.
Sheffield 303 4t
Bradford 313 43
Liverpool 315 44
Leeds . 3225 45
Edinburgh 3255 45
Nottingham 328:5 455
Dundee 331 46
Hull 334 47
Plymouth 34846 49°5
Cardiff 3535 50
London 361 515
Manchester 377-8 54
Bournemouth... 383+9 55
Newcastle 4045 58.8
Glasgow 422 62
Belfast ; 43945 65
Birmingham ... 476 71
Swansea i Sog 493 74
Aberdeen iy 496 74°5

Increased H.F. Amplification

Having made all the necessary
adjustments the effect may now be
tried of increasing the high-tension
voltage on the H.F. valves, and
should the receiver be functioning
correctly it will be found that this
will in no way impair the efficiency
of the set. On the other hand it is
most probable that increased am-
plification on the H.F. side will be
obtained.

As an aid to searching for distant
stations a list of some of those
received on this set is given here
with the dial settings on the H.F.
condensers. This refers only to the
three right-hand condensers, as the
left-hand condenser, which tunes
the grid circuit of the first valve,
will alter in setting according to
the aerial coil used.

Among the Continental stations
not given in this list which, how-
ever, wére received were Elberfeld,
Brussels, Hanover, Hamburg, Mun-
ster and Ecole Superieure. In ad-
dition, when conditions are favour-
able, no difficulty should be experi-
enced in receiving the American
broadcasting stations on the fre-
quencyband covered bv this receiver,
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41T this time of the
year everyone’s
thoughts turn to
portable receiving
sets. Why this
should be so must
always remain a
mystery to me, but it is neverthe-
less a fact that they do. Per-
sonally, as the days grow hotter
the thing that I most feel need of
is a really portable accumulator.
It is a well-known fact that owing
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say, ' I will take it to be charged
to-day,” once the warmer weather
arrives it is always to-morrow
that is selected for the act. You
will probably notice, too, an amaz-
ing increase in the weight of the
accumulator at thé same season
of the year. This is a problem
that has puzzled Professor Goop
and myself not a little. After a
great deal of experimental work
we have found that the weight of
an accumulator at any time.of the

"4 PORTABLE
&'g POG

& PORTABLE
DOG BASKET

Professor Goop’s original '"“Happy Days' pushable
receiver.

to the expansion caused by heat
the rails upon the line from London
to Edinburgh are a mile longer
in the height of summer than they
are in the depth of winter. I
have observed -the same pheno-
menon in a much more striking
way on the stretch of road which
lies between my abode and the
lccal accumulator-wrecking station.
In winter it is a mere step; but as
the warmer days come on the
distance rapidly increases, until
by midsummer it is a good hour’s
walk, while there are other curious
effects which manifest themselves as
spring draws on.

Other Weather Effects

Whereas in winter when my
battery shows signs of tirednessI

year may be calculated by the
following simple formula :—

W=W, +..T£<‘ b

Where W is the seasonal weight,

W, is the weight wupon
New Year’s Day,

T is the temperature in
degrecs Centigrade,

B is the barometer reading
in millibars.

E is the energy of the
carrier in micropeps.

More Experiments
But, as I have remarked, the
Great Wireless Public demands
portable sets, and portable sets it
shall have. It was with such
thoughts in my mind that I made
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knew who he was,

my way to the Microfarads a
week or two ago to call’ upon my
friend and colleague Professor Goop.
It was the Professor himself who
opened the door in answer to my
ring, though for the moment I
failed to recognise him. So
completely black was he from head
to foot that I came instantly to
the conclusion that the cannibal
chieftain billed to give during the
following week 2L.O’s topical talk
on ‘‘ My Day’s Menu ” must have
been invited to the Microfarads for
a visit. As soon as he spoke I
and when I
observed the marks left on my
spring suiting by his welcoming
slap on the chest, I realised that
his colour was not even skin deep.
* Come in, my dear fellow. Come
in.” he cried enthusiastically. ** You
are just in time to witness the
second of a most interesting series
of experiments. ’ I went in, keeping
nry distance as well as I could,

The Latest Idea

Meantime, the Professor was
talking hard about his latest idea.
This, it appeared, was a pyrotechnic
chimney sweeper. The thing was
perfectly simple. It consisted of
a sky rocket with a large circular
brush attached to its base. You
placed the rocket in the fireplace
and touched it off. A special
time fuse caused an explosion to
take place just as the sweeper

Something had gone wrong,

entered the chimney. This loosened
the soot, and the brush thing
carried through by the rocket res
moved the lot into the upper
atmosphere. During the first
experiment something had gone
wrong with the time fuse; the
explosion had taken place, not at
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the lower end of the chimney;,
but at the top, and its force had
been such as to make the sweeper
return boomerang-wise to the feet
of the startled Professor. He was
frightfully keen to try the second
one in another room, but I managed
to steer his mind away from such
a dangerous subject by talking
for all T was worth about wireless.
That is a bait that the Professor

A professional strong man
‘could carry its

never can resist, and he rose to it
-as a trout rises to a fly.

The Project

‘* Professor,” 1 said, * it is clearly
up to us to design at once a portable
receiving set. Wireless folk have
grown so accustomed to relying
upon us to supply their needs in the
matter of designs, that we cannot
possibly leave them in the lurch
in the matter of portable sets.
Everybody is simply dying to lug
wireless sets about the place, and

far bz it from us to deny the.
healthy

populace its simple,
pleasures.” The Professor agreed
that something must be done about
it at once, and we proceeded to
talk the matter over, examining
the problem which presented itself
from every angle. We found it a
little difficult at first to decide
just when a set becomes portable.
I suppose that a professional strong
man, for example, could carry any
five-valve set, complete with loud-
speaker and batteries, from London
to Brighton without thinking about
it; yet no one would class your
receiver, dear Treader, or mine,
as portable sets—at least, I hope
not; I trust too that it will never
fall to my lot, or yours either for
that matter, to have to carry my
outfit for any distance.

A Working Definition

When we had been thinking
over the subject for quite a long
time, having said what appeared
to be all that there was to say,
the Professor roused me from the
little nap in which I was indulging
in order to refresh my tired brain,
and suggested a working defini-

tion, ‘“ A portable set,” he said,
“is one that a normal man can
take to a picnic, conveying it

in his car.”” * But,” I objected,
‘“heaps of normal men do not
possess cars. Look at me, for
instance.” ‘I am looking,” re-
marked the Professor. “1 find
the process slightly painful, and
I fail to see how your statement
affects my argument.”

For a brief spell we both talked
at once. For two pins I would
have given my old friend a good
shaking. Fortunately for him there
was no one there to present me
with two pins. At length I managed
to persuade him by pointing out
‘that it would never do for us to
cater solely for those who rushed
about the country in haughty
cars. ‘I detest the word auto-
cars,” barked the Professor, ‘‘ one
of those nasty hybrids.” ‘I said
haughty cars,” I protested. ‘‘ You
should be careful of your h’s,”
snapped the Professor. It looked
for a moment as though the trouble
were going to start all over again,
but a little tact on both sides
quelled the threatening storm.

Eureka!
We agreed eventually to define
a portable set as one that the

S
One hand is used for
swatting wasps.

normal man can take to a picnic
whether the motive power is pro-
vided by himself or by a smelly-
thing wifh a chugging engine.
This point settled, it remained to
‘discover the maximium weight that
any human being could be expected
to carry upon a hot day. * You
must remember,” I pointed out,
“ that you have only got one hand
for the job; at picnics you always
want the other for swatting wasps.”
On considering the problem care-
fully, we came to the conclusion
that the greatest weight that could
be carried without distress in such
circumstances did not exceed one
pound, and even our great brains
were unequal to the task of de-
signing a five-valve loud-speaker
-set that .would not be a few penny-
weights or so over the limit. For
a few moments we sat in silence,
baffled and disheartened. But
the setback was only temporary.
The Professor suddenly leapt to
his feet, meaning, I am sure, to say
‘“ Eureka,” though as he caught
his foot in the carpet and came to
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earth with his face in-the coal-
scuttle, what he did cry was some-
thing quite naughty.

A Pushable Set

When I picked him up and
soothed him-down a little he told
me that the solution had come to
him. ‘‘ We will design,”’ he ex-
claimed, “ not a portable set but a
.pushable set, and then everyone
will be happy.” ' Though I have
known _the Professor for a long
time and have been present during
the emission of many brainwaves of
great amplitude, this was, I think,
the very finest flash of his superb
genius that I have experienced,

Instantly the way became clear,
By making your receiving set
pushable, that is, by placing it
upon wheels, it is immediately
possible to increase its weight to
a reasonable figure without anyone
finding the task of transporting it
from place to place a laborious one.
Fathers of families are already in
splendid training for the job, whilst
the wheeled set provides the care-
free young bachelor with a simple
and effective means of fitting him-
self for the duty that will-fall upon
him when he has committed matri-
mony.

Hints on Construction

In order to obtain perfect results
from the pushable set, which
Professor Goop - has named his
“ Happy Days” receiver, readers
are adwvised te -copy- exactly our
design, which is the outcome of an
enormous amount of thought and
experimental work, I am quite
sure that this advice is superfluous,
for I have never known any wireless
man yet who, upon being shown a
design of somebody else’s, did not
at once point out a dozen ways in
which it could be improved. I

Professor Goop's
pattern “Pushabie”
receiver,

feel bound tosoffer it, though, since
the Professor and I can take ne
responsibility whatever for the
defective performances of Happy
Days pushable sets in -which every
detail of the original design is not
faithfully reproduced. A single
badly driven nail or screw, for
instance, may lead to the tearing «*
(Continued on page 882.)
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{t is surprising how often difficulties are encountered when operating the
various types of receiving sets, and each month, under this heading, the
reader will find some useful practical hints on operating essentials.

LTHOUGH operating hints are
given in all Radio Press con-
structional articles, the in-

formation in most cases applies only
to the particular receiver being de-
scribed. It is practically impos-
sible to lay down hard and fast rules
which cover every type of set, but
it is certainly possible to deal in a
general way with the essential
operations common to all sets.

It is hoped that this short article

the case of a recent design, this will
consist of a grid coil tuned by
means of a variable condenser con-
nected in parallel. The second
will be a method of obtaining
reaction, possibly with the aid of a
swinging coil or alternatively tlre
popular Reinartz method in one of
its forms may be employed.

The Case of Magnetic Reaction
If ordinary magnetic reaction is

signals are heard the movable coil
L, may be brought towards the grid
coil L,, and an increase in volume
should be noticed until a point is
reached when distortion begins to
occur and finally oscillation coms
mences,

Avoiding Distortion
The receiver should be operated
with the swinging coil L; away
from the point at which distortion

l_:
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Fig. 1.—Two circults employing popular types of
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reaction controf.

will remove some of-the difficulties
—or at least what often appear to
be dificnlties—irom the path of
the listener with little or no ex-
perience, :
A Single Valve Receiver
Starting with a single wvalve
recciver, we find that, in general,
two main controls are provided.
The first involves some sort of
tuning arrangement; probably, in

used as shown in Fig. 1a, signals
are received initially with the coil
L; well away from the grid coil L,,
which for the broadcast band would
be in the neighbourhood of a No. 60
if of the plug-in type. The con-
denser C, is now rotated slowly from -
zero towards its maximum, _the
maximum position being when the
moving vanes are entirely inter-
leaved with the fixed bnes. When
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becomes noticeable, and with each
movement of the coil a slight read-
justment of the condenser C, should
be made.

In some cases upon bringing the
reaction coil nearer to the coil L,
the set will suddenly ‘ flop ”’ into
oscillation and will not stop oscil-
lating with the coil placed in the
same position as when oscillation
started.
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In such circumstances tuning in
a distant station where fine adjust«
ment is essential will be practically
impossible, and the remedy lies in
the use of a smaller reaction coil and
careful adjustment of the H.T.
voltage. A lower value grid-leak
may help matters considerably. If,
as sometimes happens, bringing
up the reaction coil causes signals

MODERN WIRELESS

in strength by means of the ‘poten-
tiometer R,. The effect of varying
the contact arm from the negative
end towards the maximum positive
position is equivalent to connecting
a variable resistance across the
tuned circuit L, C;. The method
of operating a receiver of this type
is to place the contact arm of R,
in a position about half-way round

[
-

(L

Ll

B,
=1 A
:g 1
= ‘
8'—1 C‘ RZ —z_—
- : g
" (e
= 3 R, 1 ] B=
£ T

——

C.

m

«||||I—-

Negative end of Potentr

Fig. 2.—A tuned-anode potentiometer controlled type of
circuit.

to decrease in strength, the two
leads to the coil holder should be
reversed.

A Form of Reinartz Reaction

Dealing with the case of a circuit
employing some form of Reinartz
reaction, it will be seen from Fig.1 b
that the swinging coil is replaced by
a coil L; and a variable condenser
C,.

The procedure is very similar to
that adopted in the case of the Fig.
1a circuit, signals being tuned in by
adjusting C,, C, being at zero.
Signals having been received, the
value of C, can be increased to a
position just short of the distortion
point. After a little practice it is
usually possible to follow up each
adjustment of C, with a correspond-
ing movement of C,, without
‘* going over the edge " into oscilla-
tion.

Another Popular Circuit

Even in these days of efficient
neutralising methods, the simple
tuned anode potentiometer con-
trolled type of circuit remains
deservedly popular,

In the Fig. 2 type of circuit, if the
set is working efficiently oscillation
will occur as the two tuned cir-
cuits L., C, and L, C, are brought
into tune, provided, of course, that
the potentiometer contact arm is at
the negative end.

Using the Potentiometer

A reaction coil is not necessary,
signals being increased or decreased

its arc and to vary C, and C, until
signals are heard, C, may be
moved slowly through the full 180
degrees, while C, can be rotated,
say, ten degrees at a time,

Final Adjustments
When signals are heard the two
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where distortion and oscillation
occur,

The set is working at its best
where the contact arm of R, is as
near as possible to the negative end,
and much can be done in this direc-
tion by a suitable adjustment of the
H.T. voltage.

Neutrodyne Circuits

Fig. 3 shows a neutrodyne circuit
in which a centre tapped coil of the
¢ Dimic " or Peto-Scott ‘‘Universal’’
type is employed. To operate a
receiver having a similar circuit,
the aerial and earth should be re-
moved and the reaction coil L,
taken from its socket, a short-cir-
cuiting plug being inserted to com-
plete the anode circuit of V,. With
the valves alight and suitable values
of H.T. applied, the condenser C;
may be placed in a position about
half-way round its scale. Then
rotate C,—the receiver, of course,
being in a state of oscillation—and
adjust the neutrodyne condenser
N.C. As N.C. is adjusted the
frequency band over which oscilla-
tion occurs should decrease until
at one point on N.C. no oscillation
is present. A further increase o
N.C. will again produce oscillation.

Further Operations

The reaction coil can now be
plugged into its socket, the aerial
and earth attached, and the re-
ceiver is then ready for work.
Manipulation is similar to Fig. 2
except that the potentiometer is
replaced by a reaction coil L,. C,

Ve
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Fig. 3.—A neutrodyne circuit in which use is made of
a centre tapped c.il.
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condensers should be adjusted ac-
curately for the position of maximum
volume and R, may be moved to-
wards the negative end, that is
towards the point where osgillation
begins. Signalg should increase in
strength until a position is reached
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and C, should be varied as before,
with L,, to commence with, well
away from L,. Signals having been
heard, L., may be brought nearer to
L, with beneficial results, a slight
readjustment of C, being necessary
with each movement of L,
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OLLOWING on some recent investi-
gations into the influence of coil
fields upon the selectivity of a
receiving set, a large amount of
interesting andimportant informa-
tion has come to hand. There is
nodoubt but that the observations

will lead to many improvements in future design

when the subject is thoroughly understood.

One of the main difficulties is to measure the

effects brought about when the coil is carrying

a high frequency current, for it is conceivable

that the orientation of the magnetic lines of

force may be considerably affected when com-
pared with those produced by an ordinary steady
current passing through the same coil.

In this connection it should be mentioned that

a toroidal coil—that is, one wound in the form of
a simple solenoid and bent into a circular shape-—
is not immune from electrostatic pick-up. It is
often claimed, however, that this type of coil is
more easily shielded without any increase in
effective resistance. Perhaps the main objection
to a toroidal coil is the practical difficulties en-
countered when manufacturing it, and this has
often prevented it being marketed at a price
which competes favourably with the ordinary
type of coil.

S
-
=

It is particularly noticeable that the Reinartz
circuit in some modified form, which permits a
certain amount of latitude and flexibility, is very
popular amongst wireless experimenters. The
reason for this is not hard to find if we realise
that this circuit gives a very simple form of
reaction control with a very smooth action.
The tuning can often be effected with one variable
condenser, while the reaction condenser can be
rotated towards its maximum in order to increase
the signal strength.

It is surprising how many times one comes
across the expression ‘‘ aerial resistance *’ applied

in the wrong sense, one of the most glaring errors -

April, 1926

: From My :
Notebook
By

H. J, BARTON-CHAPPLE,

ssenpieauaer

1/ Wh.Sch., B.Sc. (Hons.), A.C.GL, DLC, AM.LEE.

being associated with the fact that this quantity
is usually given without the all-important govern-
ing factor of the frequency or the wavelength
at which measurements were taken. To be strictly
correct the aerial resistance should be defined
as the effective resistance offered by the aerial
system at some bparticular wavelength or fre-
quency. The figure expressing this resistance,
multiplied by the square of the aerial current, is
a measure of the total power dissipated by the
aerial, the radiation power being included.

This consideration, automatically leads up to
an expression which is often confused with the
aerial resistance, viz., the radiation resistance of
an aerial system. This is really a component of
the aerial resistance, which, when multiplied by
the square of the aerial current, measures the
power radiated. If these salient facts are borne
in mind, the reader should experience no difficulty
in differentiating between the two quantities on

future occasions.
Ed * *

I hear that Mr. E. Foster, operating a small
home-made transmitting station, at Port Alberni,
British Columbia, established a new world record
when he communicated across the Pacific and
over a thousand miles of Australia, while more
than a-quarter of the distance was in daylight.
It is well known in wireless circles that daylight
transmission is usually more difficult than night
transmission, and that sending over the sunset
or sunrise line offers still greater obstacles to the
travel of wireless waves.

The most remarkable feature of Mr. Foster’s
record, however, is the extremely low power
used by his transmitter. Instead of a transmitting
valve, he used an ordinary receiving valve, the
necessary power being derived from batteries
intended for reception purposes. The total power
required by the Foster transmitter in establishing
this trans-Pacific record wasonly 13 watts, a
fraction of the power used by an ordinary electric
light bulb.

* Radio experts in discussing this achievement,
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ascribe the efficiency of the transmitter to the
steady unwavering signals which it -transmits.-
Often the. amateur transmitter draws. power
from alternating current mains, causing a hum
which detracts irom. the steadiness of the signals.
By the use of batteries this difficulty has been
eliminated.

* £ EY

According to the Radio News of Canada, there

are 922 broadcasting stations in operation through-
out the world. Readers who have heard all these
stations need not report the fact !

* * %

[ notice that one of our contemporaries has been
giving a certain amount of attention to the
important question of valve nomenclature in so
far as it affects the application of the term ** valve
impedance.” The new term suggested is * dif-
ferential resistance,” since it is merely the slope
of a static curve which may entirely cease to have
any reference to the condition existing when rapid
changes or oscillations are taking place. There
is much to be said in
favour of this new
expression, and we should
welcome the publication
of a complete list of
accepted terms and
definitions, together with
the appropriate symbols,
for universal adoption, as
this would militate
against the coining of
new terms which tend to
make the situation a
trifle more confusing.

B3 * B

The trouble caused by
the corrosion of accumu-
lator terminals, which
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would only be a matter of a few minutes, while-
the price of the wire is a negligible item.
* ® % :

It is surprising how mahy amateurs do not
include a wavemeter as part of the equipment of
their receiving stations, With the existing diffi-
culties experienced in locating any particular
transmitting station, due to the congestion of
frequencies, the employment of a wavemeter
enables the task to be carried out more expedi-
tiously. It is unfortunately common practice
to set the receiver oscillating, turn the condenser
knob to pick up the carrier wave of the distant
station, and then lessen the reaction coupling
until the set is just below the oscillation point.
Interference caused by adopting this procedure
is to be deprecated when.it is realised that by
cmploying a wavemeter the reception of the
required station is a relatively easy matter.

A valve wavemeter is more useful than the
buzzer type, for the tuning in the case of the
latter is very often flat, unless special precautions
are taken, and it is only
necessary to set the
wavemeter oscillating at
the particular fre-
quency desired, loosely
couple it to the receiver,
and then tune in on this
signal. The so-called
dead spots will no longer
be a bugbear, while the
annoyance to neighbours
will tend to become a
thing of the past. I
should strongly recom-
mend the reader either to
purchase or make a
wavemeter for his pur-
pose, and having once

produces a high re-
sistance contact or often
binds the terminals
together, has been
realised by a well-known firm who are marketing
a battery with a form of non-corrosive terminal.
The brass screw, which is aftached to the
terminal thumb nut, passes thiough a chamber
packed with vaseline when it is screwed down,
and this improvement will no doubt be appre-
ciated by users of this battery.

The provision of some form of enclosed fuse
which would form one of the connecting links
between- the individual two-volt units of a four
or six volt accumulator would no doubt save
many accumulators from the deleterious effects
of temporary short .circuits which may occur
“from a variety of circumstances when connecting
up or testing a receiving set. The cost of the
complete fuse would be relatively small, and,
being enclosed, any possibility of danger from fire,
‘as a result of the fusing of the metal or the dropping
of molten metal on to the celluloid cases, would
be guarded against. Replacing the fuse wire
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The studio indicators, S B.board and panels
are shown in thus photograph of the control
room at 2 LO.

used one he 'will never
want to dispense with
it, and the small capital
outlay will be more than
compensated by the additional pleasure given to
tuning in those elusive stations.

* * *

On certain types of fixed condensers the soldering
tags are often attached to the outer cases of the
components by means of two screws. When
fixing these condensers into receiving sets the
constructor is warned against tampering with
these screws as invariably the screws at the centre
of the condenser make contact with the plates.
If these are unscrewed, the condenser is often
rendered useless, hence the advisability of solder-
ing the connections to the tags provided and not
interfering with the screws at all.

* k- *

Those amateurs who are keen on searching

.the ether for the very distant stations should

make a note of the fact that.a large radio tele-
graphic station with seven towers, each five
hundred feet high, is to be erected at Pernambuco.
Brazil.
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for the
Summer Months 7

This three=valve receiver has been primarily designed to give good lcuds=

speaker volume, for

HIHE receiver about .
" to be described is

valves. Provision is, therefore,
made to cut out the last valve at

‘outdoor work, from the local station or 5XX.

being incorporated. It is thus
possible to obtain very weak aerial

H|. mainly ' designed will. For telephone work also, coupling if desired.
for volume and three valves should not be required : .
purity :on the in most cases. The third valve Daventry Reception
loud- speaker from will give really good volume for Generally - with Reinartz type
the local station, .outdoor loud-speaker work during receivers, in which a specially
but is also excéllent for teléphone the summer months, for which wound coxl is used, . Daventry
\- - @ +!
¢ @+2
HT.
e -
g +
L1
© +
C.B.
-9 -1
o -2

Fig. 1.—Switch S; enables two or three valves to be used-at will.

reception from greater distances,
the smooth reaction control ob-
tained from the Reinartz arrange-
ment proving particularly advan-
tageous. Up to ten or fifteen miles
from a main station, given an
aerial and earth system of average
efficiency, good . loud-speaking
should be obtained with only two

purpose I have largely constructed
the set.

Within a limited radius from the
local station interference is often
experienced from that source, and
consequently the so-called “ semi-
aperiodic "’ aerial arrangement has
been adopted, an untuned, but
tapped, variably-coupled aerial coil
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cannot be received, the frequency
range being limited to the upper
broadcast band only. In this
set, however, a useful system of
loading has been incorporated, so
that 5XX may be obtained without
difficulty.
The Theoretical Circuit
The. details of the circuit will
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be - readily grasped . from the
theoretical circuit diagram of Fig. 1.
L, is the tapped aerial coil, wound
on an “ X" former placed within
the ebonite tube on which the
grid and anode coils L; and L,
are continuously wound. The
ancde or reaction coil is tapped
so that the reaction turns may be
varied to suit different valves, the
best tapping being determined by
simple experment. L,and Ls; a e
the grid and anode loading coils
for 5XX, the wound coil alone
only covering frcm tetwcen 200
and 250 metres up to over 600
metres when tuned by C, a
0005 variable condenser. L, is

switch in the right-hand position,
and automatically. cut. out when
this is placed to the left. . The
arrangement is one, of which I am
particularly fond, since ‘in .my
position_ample loud-speaker volume
for an ordinary room is obtdined
with two valves, whilst the addition
of “the choke stage - allows- the

programme from 2I.O0 to be
thoroughly enjoyed in a ‘large
garden. No loss of purity occurs

in this case, and volume is little
short of that obtained with two
transformers, with. which, if an
unfortunate pair is chosen, the
results are often not all that is to
be desired.

o
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home use; this system has much to
recommend it. The layout of
the - panel, which is "of polished
ebonite, has a pleasing appearance,
the grid or aerial tuning condenser
being located . towards -the left-
hand side, whilst "the. reaction
condenser is in the centre. The
three filament rheostats are located
towards the bottcm of .the panel,
whilst the filament ‘‘ on and off "
switch and that for cutting out
the last. valve are conveniently
placed to. the right-hand side.
Three mnickel valve windows are
employed, sinte many times such
an arrangcment has prevented me
from leaving the valves on all night.

Note the position of the “ X" coil in the ebonite tube.

the radio-frequency choke, and
here a plug-in coil of high in-
ductance and low self-capacity is
required. For the detector valve
V,, I strongly recommend a type
which  oscillates readily and
smoothly, such as the D.E.5b,
although certain small power valves,
for example, the B.4, and general
purpose types, function very satis-
factorily.

The Switching Arrangement

Transformer coupling is. em-
‘ployed between the detector and,
V,, whilst a choke couples V, and.
V,  The last. valve is optional,.
being included in circuit with the

When working on the Daventry
and Radio-Paris wavelengths, direct
coupling is employed, and the
aerial is connected to the upper
end of L, marked with an X in
the theoretical and wiring diagram.

General Layout

Once tuned to the local, or any
given station, a touch of the
filament ‘“on and off "’
will put the receiver in or out of
ogeration, which feature will appeal
to 'the less initiated members of
the family. = An ‘ all-enclosed ”
American type layout has ‘been
chosen, valves and_ coils heing

-placed behind the panel, since, for
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switch °

The wooden baseboard is some-
what larger than wusual, being
20 ins. by 12 ins., as the loading
coils and radio-frequency choke
must be well separated, in order
to obtain efficient working. - The
adequate spacing between com-
ponents on the sub-base, which
will be appreciated from"the photo-
graphs, permits of fhe wiring
being carried out in a very simple
manner.

Components
The complete*list of components
employed in th receiver is given
below, fox-the readers’ conveniencs,
but the discriminating constructor
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can, of course, employ a number
of others, if of good make :

. One oak cabinet to take panel
20 ins. by 8 ins. and baseboard
20 ins. by 12 ins. (W. H. Agar.)

One polished ebonite panel 20 ins.
by 8 ins. by } in. (Trelleborgs
Ebonite Works, Ltd.)

One 0005 ‘ Popular” - type
variable condenser. (Bowyer-
Lowe Co., Ltd.)

One -0003 - Popular ”’ variable
condenser (Bowyer-Lowe Co., Ltd.)

Three dual rheostats. (Radio
Instruments, Ltd.)

One ‘ Utility "' =2-pole, 2-way
switch. (Wilkins and Wright, Ltd.)

One Connecticut “on and off ”

switch. (The Rothermel Radio

Corporation of Great Britain, Ltd.)
Three nickel-plated valve

windows. (A. F. Bulgin & Co.)

Four 2 B.A. nickel-plated ter-
minals. (Burne-Jones & Co., Ltd.)

. One first stage L.F, transformer.
(Gambrell Bros., Ltd.) A
One ‘' Success ”’ super choke.
(Beard & Fitch, Ltd.)
One ‘0003 fixed condenser, type
610.  (Dubilier Condenser Co.,
Ltd)

Ly gy gy gy g A g
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One 2-megohm grid leak.

{Dubilier Condenser Co., Ltd.)
One .5-megohm grid leak., (Du-
bilier Condenser Co., Ltd.)
Three baseboard mounting c¢oil
blocks,
Ltd.)

_(Burne - Jones & Co.,
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Fig. 2.—Blue print No.

The radio - fre®
quency choke is the
plug-in coil on the left.
hand side of the baseboard.
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Two small aluminium brackets,
(Burne- Jones & Co., Ltd.)
- One No. 1 terminal panel. (Burne-
Jones & Co., Ltd.)
One aerial tuning coil
(Burne- Jones & Co., Ltd))
Three ‘‘Lotus’ wvalve-holders.
(Garnett, Whiteley & Co., Ltd.)
One 015 multiple fixed condenser.
(C. A. Vandervell & Co., Ltd.)
_ Two shorting plugs and three
““Lico " clips. (Peto-ScottCo. Ltd.)
A quantity of-Glazite, flex and
wood screws.
Radio Press panel transfers.
Three Clix plugs. (Autoveyors,
Ltd))

unit.

Construction

The panel is ample in size to
avoid any overcrowding of the
components, and since most of
these are of one-hole mounfing type,
drilling work is comparatively
simple, and reference should be
made to Fig. 2. The only holes
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which may present any difficulties
are those for the wvalve windows;
for which T used a one-inch bit
in an ordinary carpenter’s brace,
and that for the Utility switch.
A suitable drill and a small flat
file will, however, allow the last-
named to be made without much
trouble.

Having mounted the components
upon the panel, fix this to the

employ two clips which should be
soldered to heavy leads or, alter-
natively; to make a clip-in stand,
such as that seen in the photo-
graphs. This consists of a 3 in.
length of ebonite, 1 in. thick, and
4 in. wide, upon which two home-
made clips of brass or phosphor
bronze are mounted by means of

. two screws and nuts, to accom-

modate the grid leak (see Fig. 4).
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Ltd., from whom the components
may be obtained if desired; or,
alternatively, they can be wound
in a very simple manner, full
details being given in, Figs. 5 and 6.
For the solenoid coil a 3-in. diameter
piece of ebonite tube, 3 ins. long,
will be required, and at { in, from
the top a 65-turn wirding of 30
gauge d.s.c., taking up approxi-
mately I in., is started. The coil

&—
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Fig. 3.—Readers building this set will find full wiring particulars in this diagram.

Blueprint No. 153b.

baseboard by means. of the two
brackets and three wood ‘screws
in the front, and then lay out the
components upon the wooden sub-
base, paying particular care to
follow the arrangement, as seen
in the wiring diagram of Fig. 3.
To mount the }-megohm grid
leak it will be necessary either to

The holes for the screws should be
amply countersunk so that these
do not touch the baseboard.

The Special Coils

The " solenoid and X * coils
shown in the photographs were
constructed from my specification,
by - Messrs. - Burne-Jones ‘& Co.
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should be tapped at 5, 10, 15 and
20 turns from the beginning, the
2oth turn being earthed. The
method of tapping adopted in this
case is to wind on a given number
‘of turns, then to bare about 2 ins,
of the wire with fine emery paper,
finally twisting the bared portion
together and soldering the twisted
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lengths with a really hot iron
and a minimum quantity of flux.’
This will prevent the projecting
tappings unwinding when you pro-:
ceed to wind on further turns.
The tappings should be staggered
in some convenient formation so
that a small spring clip, such as
those seen in the photographs,
will not touch any tapping but
the one to which it is attached.

Fig.. 4.—Details of the grid-
leak mount.

The Primary Coil

The primary coil is wound in an
X ”” former, for which the dimen-
sions are given, with 35 turns of
24-gauge d.s.c. wire tapped at 1o,
20, 25 and 30 turns from the
beginning of the winding. The
tappings may either be twisted and
brought out, or can be arranged to
connect under suitable pins on the
Cross arms.

To these pins or tappings flex
leads from the aerial and earth
terminals are clipped when re-
ceiving on the upper broadcast fre-
quencies. If the single layer coil is
purchased ready-made, it may be
fixed to the baseboard by means of
suitable brackets and screws, whilst
in other cases, if a 3 in. length of
1 in. square cross-section wood is
attached to the baseboard by
means of two screws, the wood
may be shaped, with a chisel, so
that the tube makes a sliding fit
over it and can be wedged or
screwed into position.

Z 7o Earth

Fig.5.—ThecoilL, L;can be

constructed from these

masuremants.

" valve-socket,

From the No, 1 terminal strip
I have removed, by means of a
hacksaw, the end piece carrying
the two grid-bias terminals, since
these are. not required. This
battery can conveniently stand
in the cabinet, flex leads and plugs
being employed for tapping pur-
poses.

The Wiring

The wiring is mostly carried out
with Glazite wire, excepting in
the case of certain short leads,
where it is convenient to use 24-
gauge wire covered with insulating
sleeving, and where flexible leads,
terminated by the spring clips, are
used. There are three of these
latter, one from the redction con-
denser to a tapping on the reaction
coil, and one each respectively from
aerial and earth terminals. These
last two go to the tapped aerial
coil, or, in the case of the aerial
lead when receiving 5XX, to a
spldering tag joined to the upper
contact of the aerial or grid tuning
condenser. The only point which
will need some explanation is the
wiring to the coupling condenser
C,, which is of the mnltiple-fixed
type, this particular condenser
being chosen since it has mica
dielectric and adequate insulation
is required in this position. The
tag marked oo goes to the grid
of valve V,, whilst the other tags
are joined together, thus paralleling
the small fixed' condensers, and
are taken to the choke, etc.

Preliminary Adjustments

For a preliminary test, if your
local station works on the higher
broadcast band of frequencies, short
circuit the L, and L, coil-blocks
by meansof the two shorting plugs,
and insert a large plug-in coil
into the L, position, Here 1
generally -use a Gambrell “H "
coil, but a No. 250 or 300 of any
good numbered make is suitable.
Join the aerial and earth to the
appropriate terminals on the set,
and internally connect the flex
leads from these two points re-
spectively to the outside and inside
tappings of the aerial coil, which
is placed within the solenoid coil
at about the same height from the
baseboard as the reaction or. plate
winding. The lead from the
reaction condenser should be taken
to a reaction tapping so that 10 or
15 turns are in circuit. Now,
with only the low tension connected,
insert a wvalve in turn into each
noting whether it
controls properly when adjusting
the filament resistance, and whether
V, switches on and off by means of
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the double-pole switch, Next
connect up the H.T. battery,
joining the two high-tension positive
terminals together and tapping the
lead therefrom first into' a com-
paratively low value of H.T., such
as three or six volts, when if all is
correct a preliminary test may be
made with about 60 wvolts on the
anodes of all valves. Set the
reaction tuning condenser to zero
and tune in on the C, condenser,
when the local station should be
heard at good strength.

The Reaction Condenser

Next increase the reading of the
reaction condenser, when, providing
the reaction coil is of correct size
and the high tension voltage on
the detector valve is suitable in
value, the set will slide smoothly
into oscillation. If it does not,
experiments should be tried with
the number of turns in the reaction
coil, whilst the H.T. and L.T.
for the detector valve should be
carefully adjusted until the desired
condition of affairs is obtained. .

5XX

When it is desired to receive
5XX, the flex lead from the aerial
terminal of the set will be taken

t 234~ &
I e,

i
’L—é’/o/ 25" decp

=29.35 Turns .

vensc 2%
7apped at 16,20,25
30 turns from start|
of wino’/'ng

‘Fig. 6.—Former details for
the “ X' coil.

to the “ X point on the aerial
condenser, whilst an Er or 150
plug-in coil will be inserted in the
L, coil socket and an E or 150 or
200 into L;, It is desirable that
the size of the radio frequency
choke should be increased also,
and here I have used a Gambrell
"t I ” Or 13 J t2d coil.
Valves

Now as to valves, I prefer to use
a DE. sb. or DF. A4 type in
the first valve-socket with approxi-
mately 50 volts high tension,
whilst in the other two sockets
valves of the B.4 type with 120
volts high tension and 6 or 7} volts
grid bias give very satisfactory
service. When the listener is

(Continued on page 911).
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‘Modern Wireless’ Sets

)

The DX Four

‘Sir,—Although I have made up
quite a dozen sets from MODERN
WiReLESs and the Wireless Con-
structor 1 had given-up all hopes of
cutting out 2L.O until I made u
the “DX Four ” from Mr. D. ]J.
S. Hartt’s design in the Oct., 1925,
issue of MoDERN WIRELEss, and
now it is possible to do so. I can
bring in Manchester and foreign
stations at fair loud-speaker
strength without a trace of London,
and this was accomplished on the
first night of working. I am five
miles from 2L0O, right on top of a
hill, and have a full size outside
aerial 20 ft. high.

I think you will admit it is
wonderful to have a set so near
London, with the tuning so fine that
it takes time to tune, although when
same is done the volume is tre-
mendous.—Yours truly,

P. F. BawLey.

A Three=zvalve * Prince”
Receiver

Sir,—Please allow me to con-
gratulate you on the three-valve
** Prince "’ receiver as described by
Mr. A. S. Clark in MODERN WIRE-
LEss for January, 1926. I have
recently made this set from some
odd components. One often hears
claims to natural reproduction, but
this is perfection itself, and I would
like to see some wireless shops use
“this circuit for demonstration pur-
poses. I am a professional musi-
cian (several of my colleagues are
in the regular employ of the B.B.C.
at 2L0), and you will appreciate
the fact that I am a severc critic
of good reproduction. During the
past eighteen months I have built

many sets, but they were just -

lacking that something for loud-
speaker work on the local station
which the “ Prince " gives, volume
and perfect reproduction. I am
using a Marconi Rj5 for the first
valve and B.T.H. B4’s as second
and third, 18 wvolts for the first
H.T. with 4} volts grid bias and
66 volts on the other two with
4% volts grid bias.

Wishing you the best of luck with
all your publications and their
wonderful variety of circuits and
information.—Yours truly,

H. R. Youxg,

Tufnell Park.

A Self=contained DX
Four Receiver

Sir,—I enclose a photograph of
the DXy receiver described by Mr.
D. J. S. Hartt in the October, 1925,
issue of MoODERN WIRELESS. As
will be seen it is completely self-
contained, earth and aerial con-
nections being on the left.hand side
of the cabinet and the loud-speaker
terminals on the right.hand side.

This
constructed by Mr, E. H.
Pineles, is self-contained.

DX Four Receiver,

This is the 41st set (crystal and
valve) I have put together, most of
them being from descriptions given
in MopERN WIRELEss, Wireless
Weekly and the Wireless Constructor.

The DX4 is the best set I have
handled, being the only one which
has enabled me to cut out 2LO
and receive a station on a wave-
length close to that of London.

I have substituted Colvern selec-
tors for fine tuning in the three
condenser positions, an Ideal Mar-
coniphone transformer for the first
L.F, stage, with 4 Polar resistance
capacity unitfor the second L.F.as I
thought I might get purer signals.

I was so satisfied with the DXy
that I made the special cabinet for
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it, which keeps it completely en-
closed, and when tuned in to the
required station the doors can be
closed. The flap is supported under-
neath- and is used as an arm rest
when tuning and as a desk when
making logs.

With best wishes for the con-
tinued success of all your periodicals,
—Yours truly,

E. H. PINELES,

Golders Green.

The *Quality Four”

Sir,—I write as one who was till
recently a complete novice in wire-.
Jess matters. I had not previously
tried my hand at wireless con-
structional work, though I have
some experience of small mech-
anical jobs. I was so attracted
by the appearance of the “ Quality
Four ” receiver on the cover of
MopERN WIiRELEss for February,
1926, by Mr. ], W. Barber, that [
bought your journal and decided to
have a shot at making the set.

As [ was on new ground, I kept
strictly to the instructions and list
of parts given in your journal, and-
the results I am getting from the
finished receiver fully justify my
caution. It would certainly be
difficult for anyone to go wrong with
such careful instructions givén for
making the receiver.

1 chose the series of valves given

“in the top line of the table of valves
in the article, as I happened to have
already a 6-volt accumulator. °
. A local firm put up for me what -
believe is a good ‘aerial, 35 ft. high
and 100 ft. long overall. The earth
consists of a large sheet of zinc
buried outside the window .of the
room where the receiver is used.

I have by no means completed
my list of stations received, as I
seem to hear new ones every day.
It includes all the well-known Con-
tinental stations, many of them
being received at various times on
a large Brown loud-speaker. I am
now going to be a regular reader of
MobERN WIRELESS.

Yours truly,
E. W, LoCKHART,

Bushey.
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How Interference Helps
By Captain H. L, CRQWTHER, M.Sc.

Have you ever thought that interference can be useful?
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Read this

interesting article before giving your answer.

as it is difficult to see whit possible good

interference can be. It ceitainly causes
nothing but trouble and annoyance to the DX
enthusiast. :

Assisting General Advancement
Looked at from another point of view, however,
there is little doubt that interference problems
and their investigation have assisted .in the general
advancement of the science of radio. Since the

THIS title may appear a very peculiar one,

introduction of broadcasting,. our knowledge of -

radio in general has greatly improved, ":md it is
purely owing to the investigation.of problems
which previously had- either not occurted, or else
had not become acute. Problems such as the
elimination or reduction of interference and many
others of a similar nature, when their solution is
more or less of a necessity, stimulate research
and investigation. Research on one type of
problem nearly always opens up possibilities in
other directions, and these may be of vital
importance. ; -

No Incentive for Investigation

Let us assume for a moment that in this country
we were not seriously troubled by interference,
and that we had two or three high-power stations
that were well separated ‘in wavelength, and that
we were not influenced by Continental stations.
In this case receivers would not necessarily have
to be selective, and they could be quite simple in
design. There would be little incentive toinvestigate
the problems of highly selective and sensitive
receivers. The receivers constructed under these
conditions would then meet the requirements of
this country, but they would be of no possible use
to other parts of the world where. interference
was bad, or where the distances to be covered
were much greater than our own.

: Selective Receivers

In the early days of broadcasting in this country,
the problem of interference was nothing as com-
pared with the state of affairs at the present day.
America, on the other hand, had started broad-
casting some considerable time previously, and, at
the time this country was starting, was confronted
with the problem of interference. This led to
the development of certain types of specially
selective and sensitive receivers, and although in
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some cases the initial ideas did not originate in
America, it was that country which developed
the principles and made them a practical proposi-

tion. Highly selective receivers were not necessary

in this country in the early days of broadcasting,
and naturally they were not developed to any
extent. The result is that America has been a
little ahead of us as tar as this side of radio is
concerned, and this is simply because she had to
face the problem of interference long before the
matter became acute in this country, and has thus
reaped the advantage of the very selective re-
ceivers for reception purposes.

Different Problems of Interference

Let us now consider some of the various problems
of interference which at present concern us.

These can be divided into two classes: first,
those which are purely the concern of the trans-
mission side, and which cannot be eliminated at
the receiver, and, secondly, those which are due
to the receiver and which' can be remedied com-
pletely or partially by proper design.

Spark Transmission

Spark transmission, of which we hear so much
on the normal broadcasting range of frequencies,
really consists of a multitude of waves of different
irequencies, which in some cases cover quite a
wide band of frequencies. For instance, a spark
station may easily cause serious interference at
50 K /c on either side of the nominal frequency.
That is, a single spark station is probably trans-
mitting on all frequencies from, say, 750 k/c to
650 k/c, and although the power radiated falls off
rapidly as we depart from the resonant frequency,
yet there may be sufficient energy in the outside
band of frequencies to cause considerable trouble,
especially at short distances, and it might easily
interfere with half a dozen broadcast stations.

Spark interference cannot be eliminated at the
receiving station for reception of frequencies
which come within its band, although by means
of a selective receiver all the frequencies not
actually occurring in the receiver band can be
eliminated, and thus the efiect can be reduced.
This calls for skill in design and this is where
interference is advantageous, inasmuch as it calls
upon the ingenuity of the experimenter in the
overcoming of obstacles,
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Interference and Distress Calls

It should be borme "in' mind, however, - that
this type of interference, although a great trouble
to the broadcast listener, is almost essential for
the purpose -of distress. calls, as it will affect any
receiver tuned to approximately the same fre-
quency. If the transmission were only on a
single frequency, such as continuous wave, or on
a small band of frequencies, such as tonic train
or telephony, then a large number of stations

might easily miss a distress call owing to their

receiver being slightly out of tune for the fre-
quency of transmission. We thus sec that a form
of transmission that will cause interierence-is of
great importance for S.0.S. calls,

It might be argued that it is not necessary
always to use such a form of transmission for
ordinary working, and that it could be reserved
purely for distress calls.
Such a scheme would
naturally have many
advantages, and this is
the policy which
is gradually being
adopted in practice.

Interference from
Harmonics

Harmonics are
another source of
interference which can
only be eliminated at
the transmitter. All
os:illating valve circuits
and arc generators
generally produce a

very large number of
harmonics, which if
transferred to the aerial
will be radiated and
will cause interference.
Tor instarce, a high-
powver station whose
fundamental frequency’
is 100 k /c will, if special
precautions are not
taken, transmit signals
corresponding to
200 k/c, 300k /c, g00k /c,
500 k/c, etc., and
these are likely to cause interference with any
broadcast station on or near these harmonic
frequencies.

The transmission of harmonics has led to con-
siderable improvements in transmitter circuits,
while they are also of- considerable scientific in-
terest. For instance, it has been found that the
fundamental waves and the harmonics, although
transmitted from the same aerial at the same time,
will sometimes arrive at a receiving station
from different directions, and also that fading effects
in the two cases are not identical. This shows that
the fundamental wave and its harmonics can be
considered as entirely independent waves which
have a separate existence in the ether, and may
follow different paths. The pursuit of scientific
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The controis being carefully adjusted at
the Zurich Station.
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investigations as the result of these- effects can
thus only be credited to the outcome of the advan-
tages of a particular form of interference.

Problems of the Recelver

Up to the present we have only mentioned
two types of interference which are entirely due
to the transmission, so let us now turn our attentlon
to receiving problems.

If two broadcast stations which are separated
by, say, 2o k/c,cannot be discriminated tetween at
the recciver, the fault is purely one of the design
of the receiving apparatus. Of course, if one is
very close to a station and desires to receive a distant
one, the problem is a difficult one.

This interference difficulty has led to a number
of developments in broadcast reception, such as
supersonic heterodynes, the super regenerative
and neutrodyned high-.
frequency circuits, to
mention only a few.

Atmospherics

Interference due to
atmospherics of various
descriptions is possibly
the only type of inter-
ference for which at
present there is no
definite means of
solution. Atmospherics
are of many types, but
they have a shock effect
on the receiver, causing
it to oscillate at a
frequency to which it
is tuned. They will
thus cause trouble on
any wavelength,
although, generally
speaking, theyare worse
for long wave reception.
They vary greatly at
difierent times of the
day. also at different
seasons of the year.

It is rather difficult
to see what possible
advantage atmospheric
interference can have on
radio development, as at present it is a very
serious difficulty, particularly for long distance
work.

Conclusions

It would thus appear that although the various
types of interference have been usually looked upon
as a bugbear by many wireless amateurs, they have
in effect been the means of improving the design
of receiving and transmitting stations. The pro-
blems involved in their elimination have given
birth to numerous ideas which have done credit
to the ingenuity of the experimenters, and the sets
which have been produced in consequence give
the desired purity and volume with greater fiee-
dom fiom unwanted noise,
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Cutting Out . the
Stray Fields

By J. H REYNER, B.Sc.
(Hons.), A.C.G.I., D.I1.C,,
AM.ILEE. §
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The screening of coils is a subject of extreme importance, and the details
of some research work carried out by Mr. J. H. Reyner make very
in‘eresting reading.

of high-frequency amplifiers have brought

in their wake certain other difficulties. It

has been found that effects which were
hitherté swamped by the various sources of
inefficiency have now assumed proportions
sufficient in magnitude to occasion trouble of
various kinds. One of the principal sources of
loss is the stray field produced by the coils
utilised in the make of the receiver.

Two Kinds of Fields

Electrical fields are of two kinds. There is the
magnetic field which is produced when a current
passes round a coil, and there is the electro-static
field produced between two bodies, or two poitions
of the same body, which are at different potentials.
These effects are utilised in order to produce the
results which we require. For example, wire is
wound into the form of a coil in order that it shall
produce a certain magnetic field, and so we obtain
a quality known as inductance. In a similar
manner by arranging two sets of plates in proxi-
mity to one another but at different potentials, we
obtain an electro-static field, which is the property
utilised in an ordinary condenser.

THE recent developments in the efficiency

Maintaining Stability

Now, as long as these several fields are under
control, everything is satisfactory. The difficulty
arises as soon as such fields come into play' in
portions of the circuit where they are not required.
One of the prominent examples of this point is the
capacity between the anode and the grid of the
valve employed in the amplifier. The neutralisa-
tion of the effect of this stray electro-static field is
one of the outstanding developments of the past
few years. We are now approaching a state where
we can control the neutralisation to any extent we
require, and we can obtain circuits which will
maintain their stability-over a wide range of
frequency.

A Loss in Efficiency

At this juncture we begin to experience trouble
from other forms of stray fields. One of the
principal offenders is the stray magnetic field
radiating from the various coils in use. It is
obvious that such fields will cause a transference of
energy into parts of the circuit where such energy
is not required, and this must result in a loss of
efficiency. Stray fields, therefore, are to be
avoided where possible, more particularly in the
case of a multi-valve amplifier.

One method of reducing the fields has been in the
use of coils having an astatic winding. In this
case the coil is so wound that the various magnetic
fields produced by the different portions all add
up to produce a negligible external effect. Such
types of coils have been described from time to
time, and it is not proposed to discuss the matter
in this article. The only alternative method is
to enclose the coil in a metal screen on all sides.
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A - Not Less Than 14"
for Short Coils
/forLong Corls.

B < Not Less Than V2"

Fig. 1.—The relative dimensions of the
screen and coil.
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Screening the Coil

‘When this is done we obtain a neutralisation of
the stray magnetic fields of the coils. The screen-
ing effect is really produced by small eddy currents
which are induced in the metal of the screen.
These currents, in turn, produce small magnetic
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fields which are in the opposite direction to those
produced by the coil, and they adjust themselves
so that the total field outside the screen is negligible.

If the screen is connected to earth it is found
that the capacity effect between the coil and
various other portions of the circuit is also practi-
cally eliminated, so that such an arrangement
reduces both the magnetic and electrostatic
coupling between the various portions of the
circuit,

A Possible Loss of Energy

The only trouble occasioned with this method
is that if the screen is placed too near to the coil
in question the eddy currents produced in the
screen are so large that an appreciable amount
of energy is absorbed trom the coil. This of course
increases the effective resistance of the coil, and
consequently renders the arrangement inefficient,

55 Turns N°30 DS.C.

#I0aced 40Tt Inch
Yoace urns per inc P

/73

Fig. 2.—
Details of
a coil which

”

gave satis-
factory re.

sults when
tested.

jﬁ

: N
Copper Screen N°200r22 5. 0. G.)

Experiments which have been conducted show
that there are certain limits within “which the
screen must not be brought, and that if the
dimensions of the screen are arranged so that
it does not come nearer to the coil than the
specified limits, then the increase in high-frequency
resistance is comparatively small, and-the arrange-
ment becomes of practical value.

The Size of the Screen

The matter was discussed in Wireless Weekly
a short time ago, when several experiments were
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described showing the effect of bringing a metal
sheet near to a coil, and it was found that if the
sheet were further away than } in. from the coil
in a radial direction, and more than 1} ins.in an
axial direction, - then - the - increase in effective
resistance was quite small. Fig. 1 illustrates the
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Fig. 3.—A scheme for testing the efficiency
of screening.
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relative dimensions of the screen and coil. The
shape of the coil has a certain effect upon the
dimensions, and it was found that for a long coil
the screen could be placed nearer to the end without
producing any serious effect than is the case with
a shorter coil.

For a coil wound in an efficient manner having
its length equal to one-third or one-half the
diameter, the figure dimension of 1} ins. should be
taken, but for a coil having a length equal to
or slightly greater than the diameter, then
the screen may be brought to within 1 in. of the
end of the coil without causing any serious trouble.

The next experimznt was therefore to make up
several types of screened coils completely sur-
rounded by a metal screen in some such manner.
Fig. 2 illustrates a coil which was found to give
very satisfactory results. This coil had an induct-
ance of 200 microhenries, and a high-frequency
resistance of less than 10 ohms, so that allowing
for some slight inefficiency in the screening, this
could be considered a reasonably good coil.

Actual Tests

The actual screening of this coil was tested by
placing it close to a high-frequency oscillator and
observing the amount of energy picked up (see
Fig. 3). The coil, of course, was tuned with a
variable condenser to the frequency of the oscillator,
and sensitive instruments were used in order to
detect what current was produced. It was found
that unless the coil was placed in a position of
maximum possible coupling (which naturally
would not be done in laying out a receiving set),
the coupling was practically negligible. Even in
the maximum position, the energy picked up was
less than would be picked up by the stray field of
an ordinary unscreened coil.

Experiments were next made in order to ascertain
whether a complete metal screen was necessary.
1f it is essential to enclose the coil completely in a
metal box, the arrangement of necessity becomes
more cumbersome, and it was thought that perhaps
a reasonable degree of screening might be obtained
if, say, all sides and one end of the coil were



MODERN WIRELESS April, 1926

enclosed. -Exhaustive experiments, however, ‘in- made to plug into sockets housed inside the screen,
dicated that this was not the case, and that the only so that the coil -itself could be changed and, if
method of obtaining satisfactory results was to necessary, altered at will. By this means any
enclose the coil as completely as possible, the of the usual forms of circuits may be adopted with

lé
L, -B’%'
i | S
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£ Fig. 4.—Screened transformers can be used
in an adaptation of the * Special Five " circuit.

only gaps permissible being those to permit the the exception of such circuits requiring aswinging

leads to be taken from the coil. teaction, or other coupling coil of any sort.
! . i The only limitation is that the coil must not be
The Application of These Coils greater than a certain size depending upon the
The next point to be considered was that of the size of the screen, and when the particular coil
application of such coils to actual receiving desired has been chosén and inserted in position

circuits. Various simple forms
of circuits were tried, and the
coils were found to function
efficiently in such positions, and,
if anything, slightly better results
were obtained than with the
ordinary type of coil.

The efficiency of these screened
coils, however, is - not par-
ticularly noticeable unless twe or
more coils are employed in the
circuit. - That is to say, the
principal application lies in the
design of multivalve amplifiers
which are required to be particu-
larly selective. Anyone reading
through the pages of MODERN
WIRELESS for the past few months 1
will have realised that the
number of cases in which a
straightforward coil is employed
are comparatively few. In the
majority of cases, either a tapped
coil is utilised or a transformer
arrangement is adopted.

the remainder of the screen may
be placed over the base and
clamped up by a small nut, so
making a complete electrical
contact.
The Advantages of Screened
Coils

These screened eoils have
-given considerable satisfaction in
actual- use, and in fact have
shown up several pitfalls in the
construction of the ordinary
receiver, where selectivity is often
lost through unsuspected sources.
By the use of a screened coil of
this nature, we aré able to say
that the majority of the stray
fields have definitely been elim-
inated, so that we have to look
elsewhere for the source of the
trouble, and our search is thus
directed into certainchannels. In
such circumstances there is a much
greater possibility of success, and
the preliminary results which have
been obtained certainly indicate that we shall be

One of the experimental models
of screened coil cases.

Not a Practical Proposition able to achieve better reception as a result.

It was not considered a practical proposition to As has been mentioned, the coils may be used
make up various types of coils all completely fitted in any standard form of circuit. Fig. 4 illustrates
with totally enclosed screens, but it was thought a ‘ Special Five ” circuit in which the transformers
preferable to make up some form of screen initially used by Mr. Harris have been replaced
which would be applicable to any type of coil. by a similar article completely screened. It should
After some consideration this was decided upon, be noted that in all these cases it is necessary to
and several samole coils were made up in which part connect the screen to earth.
of the.screen was removable The .coil itself was (Continned on page 883).
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Experiments with
Useful Circuits

by
G. P. KENDALL, B.Sc.

Experimenting with fresh circuits is one of the greatest joys of the
keen experimenter.

NE of the greatest fascinations of wireless Detector Connections
O' as a hobby lies in the fact that one can A valve detector follows, 'and no provision is
always be trying something new, or, at made for the use of reaction other than that
any rate, something new to oneself. This is par- produced by the inherent tendencies of the H.F.
ticularly . true in the case of the enthusiastic valves. It will be seen that in efiect the detector
e?(pe'x:irnen‘ter who likes to try {111 sorts of speqlal i€ connected across only half of the tuned anode,
circuits, since there is truly no end to the varied and it might at first be thought that only half the

and interesting ways of laying out the circuits of possible signal strength would be obtained.
even a one- o1 two-valve set.

The circuits which-T shall describe in this-article A Good Method
have been chosen for their unusual character, but " This, however, is not so, and the scheme is one
they are, ‘of course, all of a thoroughly. practical 'strongly to- ‘be recommended on the ground of
‘nature and capable of giving good tesults, in selectivity. It must be remembered that the
addition to the fact that they are interesting in ‘yse of the ledky grid condenser method of recti-

themselves. - Many of them have .
been tested in some form or other \/
in connection with the. feature
“ Circuits for the Experimenter,”
now appearing in Wireless Weekly,
since a number of circuits of any
given type may be tested at one
time, although only one of that
particular type has appeared in
the series of circuits referred to.
The first circuit (see ‘Fig. 1) is
intended to illustrate a method
of combining the T.A.T. system
of stabilising with the ncutrodyne
. type. This method possesses
advantages which render it
decidedly attractive for certain
purposes, more particu]arly in .
sets employing a very weak

F|g 1—-Th|s circuit employs the T.A.T. prInCIple in
combination with a. neutrodyne method.

“coupling to the aerial, in order to. achieve hlgh ﬁcatlon causes apprecxable grid current to flow,
selectivity. anid this tends to produce dampmg, and hence flat
Aperlodlc Couplmg tuning in the preceding circuit.
" The circuit incorporates two stages of H.F. _ Reduced Damping
amplification, the first intervalve couplmg being Connectmg the valve across only half the tuned
one of the resistance-wound tapped anode coils circuit reduces the efiect of the grid curren’s, and
“used in my “*.Simplicity *’ receiver and - the T.A:T. the consequent relief of damping enables the oscil-
sets, indicated by L, in the diagram. The second lations in the circuit to build up to a more efiective
coupling consists of a tuned anode so arranged value. Thus, although only half the total voltage
that one end of the tuned circuit is connected is applied to the valve, that totalis greater, and the

‘to the anode-of the valve, a centré tapping goes - - Det effect is that only a little signal strength is
to H.T. positive, and the other end is “ up in the Jost and selectivity is considerably improved.

air,” so that neutralising potentials can be obtained Auto-coupling
and fed back through the small condenser N.C. The grid circuit of the first H.F. valve is'com-
to prevent the valve from oscillating. posed of another centre-tapped coil, half the coil
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being inclnded in the aerial circuit for the purpose
of auto-coupling.

Since half a coil of adequate size for use in a
secondary circuit will usually be too large for
inclusion in the aerial, a small series condenser of
oooX is shown, and it is rather a good plan to
arrange for the value of this to be easily varied.

April, 1926

less ” transformer, such as the Bodine * Twin-
Eight,” which is now available in this country.
If it is desired to wind such a transformei, two
pieces of two-inch diameter ebonite tube will be
needed, and the primary and secondary will be
wound half on each. Place the two tubes side by
side, and see that the windings are so connected

IR
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2 Megohms

™ that the currents pass round in
opposite directions on the two
tubes (this applies to both
primary = and secondary, of
course).

HT. Turn Numbers

The primary may consist of
two sections of 15 turns in each
of No. 34 double silk-covered
-wire. The secondary will also be
in two sections, each of 30 turns
of the same wire. (These figurss
are open -to small corrections,
because the present tuning range
of the transformer will be

affected by the actual placing o’
the two tubes in relation to eacl

Fig. 2.—Fieldless-coils are becoming of great practical
interest, and this circuit shows how a special type of

transformer may be used.

It is then easy to obtain the best results on any
given frequency.
Coil Sizes

The two coils L; and L; are of the centre-tapped
variety, as we have seen, and ‘they can be any of
the several makes now available, such as the
Gambrell and the McMichael “Dimic,”” In the
case of Gambrells they should both be of the
B size for the higher range of broadcast fre-
quencies and size C for the lower,

No low-frequency stages are shown in this
circuit, but they could, of course, be added if
desired, and the same applies to all the other
circuits which we shall be considering.

Coil Fields

Much experimental work is now being done
which tends towards the improvement of receivers
by the reduction of the stray fields of the various
coils, since these stray fields have all sorts of
objectionable effects. Screened coils are being
developed by Mr. Reyner, and some attention
is also being paid to the various methods of
arranging coils to limit the spread of their fields,

Toroidal Coils

For example, sets have been built and tested
using different forms of toroidal coils, good results
being obtainable in this way. A simple method
of limiting the external field of a coil is to be
found in the expedient of dividing it into two
parts placed side by side, so that their fields join
up and so do not spread out a distance. Such
an arrangement, of course, is used in the Grebe
receivers under the name of a ““ binocular ” coil.

Fieldless Transformers
Fig. 2 illustrates one method of using such
coils, the scheme depicted incorporating a “ field-
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© other).
Reaction

It will be noticed that the
centre point -of the secgndary
circuit is connected to the filament circuit, and
this is done to enable a particularly good reaction,
scheme to be used. This is an arrangement very
similar to the Hartley transmitting circuit, and
its great attraction is that adjustments of reaction
by means of the .0003 variable condenser shown
have very little effect indeed upon the tuning.

Sharp Tuning
The detector valve is once more connecte_d
across only half its tuned gr