-

September q

(ve)

Vol, IV. No. 8, Edited by JOHN SCOTT-TAGGART, F.Inst.P., A M.LE.E. September, 1925,

FORTHCOMING
DEVELOPMENTS
IN RADIO L

By MAsoR JaMES RoBINSON, 4
| D.5c” Ph.D, F Inst.R Etc.

DIRECTOR OF RESEARCH
fo RADIO PRESS LTD,

gt

Sk ~v- RS

= e __'_‘“\',.' TS -
s .
o IR
AR e
\?\

AUTUMN .O' BN - o




MODERN WIRELESS

September, 1925

=

I

A blgger and better Burndept range

The Burndept
Super-Vernier Dial

The need for finer adjustment
of condensers, etc., than is given
by ordinary dials andk1obs is well
supylied vy the new Burndept
Super-Vernier Dial. It is about
the sa ne size as an ordinary dial
and can be fixed to almost any
set without dismantling the
instrument. The mechanism—
a nov.l friction-driven epicyclic
gear—i+ concealed within the
dial. The dial and condenser
rotate at about one seventh of
the speed of the op rating
knob, this gear ratio having
been selected after careful
trial as giving best possible
results and velvety smoothness.
The movement is absolutely
noiseless and complet:ly free
from back-lash, and there are
none of the loud clicking noises
so often associated with geared
condensers After half a million
revolutions, dials have required
no adjustment. The Burndept
Super-Vernier Dial is ideal for
controlling condensers, reaction-
couplers, variometers, etc,, and
greatly simplifies critical tuning.

No. 905.—Mode! A, for } in. spindles
(where there are no projections above the
panel), with knob, etc., 7s. 6d.

No, 906 — Model B, for % in. and } in-
» plndle: (one—hole-ﬁxmg condensers, etc.)
wih knob, distance ring, etc., 8s. 6d.

—————— CUT HERE— - =——

] To BURNDEPT WIRELESS LTD,,
Aldine House, Bedford Street,
Strand, London, W.C.2.

I
l Please send me a free copy of
| the latest Burndept Catalogue.
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Send now for owr latest Catalogue

VERY man who takes a keen interest in
the fascinating subject of wireless and
wishes to keep in touch with the latest
developments of the science should write

at once for the latest Burndept Catalogue which
gives full particulars of the most extensive and
efficient range of apparatus offered to the public,
including everything from components to com-
plete installations. Because we specialise in
wireless, we are able to produce apparatus ol
unequalled quality which can be guaranteed to
give perfect results.

Many interesting changes have taken place in Burndept
Apparatus and many novel features have been introduced.
In the range of instruments, the Ethodyne, a seven-valve
super-heterodyne receiver of improved deswn stands out
prominently as the finest set ever put on the market. The
introduction of Burndept Super Valves is a notable event
which will arouse much attention ; these valves are guavanteed.
Burndept Coils have been 1mproved and now cover all
wave-lengths from 20 to 22,000 metres. The Burndept
Super-Vernier Dial will become as popular a component
as the Anti-Phonic Valve Holder. As the important
advances that have been made cannot all be indicated here,
we strongly advise you to secure a copy of our latest
catalogue at the earliest opportunity.
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Don’t miss the Burndept Exhibit at the
N.A.R.M.A.T. Wireless Exhibition at the
Royal Albert Hall, September 12th to 23rd.
Stands 11 and 12, Boxes 74 and 75.
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BURNDEPT
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HEAD OFFICE :
Aldine House, Bedford Street, Strand, London, W.C.2.

Telephone : Gerrard goza. Telegrams : Burndept. Westrand, London..
BRANCHES at Birmingham, Brighton, Bristol, Cardiff,
Exeter, Glasgow, Leeds, Manchester, Newcastle, Northampton.
and Nottingham.

“




MOD

) lLJlJ}

September, 1925

i e B e e JLJ.VJL 4

WL
PG ( ontents
NY
; PAGE
Forthcoming Developments in Radio 819
By MaJor James ROBINSON, D. Sc " ph. D
F.Inst.P.
The Harmony Four ... o) oo 827
By PERcY W. HARRIS, M.LR. E
Tesun Anode Resistances ... o 833
%} P. KENDALL, B. Sc
Recelvmg Daventry . o5 s oes 834
By A. D. COWPER, ‘M.Se.
The America Three .. ors oo 837
By STANLEY G. RATTEE, M.I. R E
A Listener in New York o0 oer 844
By PERCY W. HARRIS.
A Simple Eight-Valve Supersonic Receiver 850
.By W. H. FULLER.
Anode- -Input Circuits 857
By JoHN ScoTT- TAGGART, F. Inst. P A. M L.E. E
Jouxn Scorr-TaccarrT, A Sharp Tuning Two-Valve Set .4 861
E.Inst.P., AM.LE.E. ﬁ}l3 yE.J. hIAIRRIO’l"Il“ ci 866
i cditor * Efficiency in Inter-Valve Cirsvils ..
atskipuf Eiitgr v J.H. REvNex, BSe, AC.GI, DLC:
Percy W. Harris, M.LR.E. Volume With One Valve 873
taff Editors: By A. JonxsoN-RaNpaLL
StahaLio The New Importance of Super- Regenerauve Cu-cuits
E L Crappas, and Their Operation 890
R By MAJOR JAMES RopiNson, D.Se., Ph.D.,
A. D. CowpPEr, M.Sc. F Inst.P.
R. W. Hatrows, M.A,
G. P. KenpaLrr, B.Sc.

A. Jounsox- R‘mmu.,
StanLey G. Rarree, M.LR.E.
J. H.: REvNER, B.Sc.,, A.C.G.L,
D.I.C.

Radio Press, Atd.,

Publishers ot **Wireless Weekly ** and ‘' Th2
Wireless Constructor,

Bush House, Strand, W.C.2.

Telephone.—City gorr. or encouragement

ERN WIRELESS

Scientific Adviser:
Prof. G. W. O. Howe,
D.Sc., M.LEE.
Advisory Editors:
Prof. R. WHIDDINGTON,
M.A,, D.Sc., F.R.S.

Prof. C. L. Fonnsscvx,
MA, M1EE.

Adverhs:mml Managerse

BarcrLavs
ADVERTISING 1.1D.,

Bush House, Strand, W.C.
Tel—Cily gor11,

All correspondeice relating to contributions is fo be
addressed to the Editor of ‘' Modern Wireless.”

Nothing con'ainsd herein is to be regarded as permisston

to tnfringe any patent rights.

The new SERVICE

SQUARE-LAW LOW-LOSS FINE TUNING CONDENSER

(Patent pending)
(For coarse and fine tuning)

Exceptxonally fine tuning can be obtained by the 1 Q=1 Reductlon Ge ar.

Salient Features

1. Exceptionally Fine Tuning 4, Brass Vanes soldered together
obtained by the 100 to 1 Reduc- to minimise resistance losses.
tion Gear. ‘‘ Service "’ Condensers Vanes have direct No Loss -

are made with the highest ratio
geared adjustment ever developed
for fine tuning.

2. Low Wave Stations can be
easily separated, the special
shaped vanes giving straight
line frequency variation.

8. Hand ' Capacity effects are
eliminated by means of a special
device which completely insulates
the bhand spindles from the
working Vanes.

metallic paths to their terminals.
5. Frictional and erratic contacts
entirely dispensed with.
8. Numerous other Low Loss
features in the design of ‘‘ Ser-
vice ”’ Condenser.
7. Sound Constructional job
mechanically and electrically
efficient.

Prices : :
*oor mid. 25/~ - ‘0005 mfd. 20/-
‘o003 ,, 18/6 ‘0002, 17/6

PRODUCERS — THE SERVICE RADIO CO., Ltd

67, Church Street, Stoke Newington,

‘
1

LONDON, N.16.

In reblying to advertisers; use Order: Form.enclosed,
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" HIGH POWER G, TRANSMITTER

INSTALLEDSSEREDIB G@NAR 172

World-famous Radio Engineers
are designing your set
when you use

‘“Polar”

Components

Whatever circuit you may select, the ultimate efficiency must depend on the
componentsused. Specify POLAR Componentsandrely on their SOUND DESIGN.

Polar Components are sold by every good-class Wircless Dealer. Polar Service Agents
in every Town will assist you in designing, building and maintaining your Set.

RESISTANCE CAPACITY POLAR  VARIABLE CONDERSER

POLAR UNIT.
It ewbodies wire-wound the real service that 001, '00005; 0(;](;},0 3, 00025,

agode reslstance, Grid Look for the Triangu- .
leak and specially built . stands - behind all
Dubilier, Condeaser. 1t lar Polar = Service
s perfectly aclf-contained, ] =
cupying. Agents’ Signs, and RELREIEG VAR A N
TEED COMPO-
NENTS.

occupylug mwinlmum
there you will find

gpace, with four clearly
marked terminals, core
I coctly positione’l for easy
M and neat wirlng.

Price 15 /-

RADIO COMMUNICATON CO.,LTD.
34-35, Norfolk St., Strand, London W.C., ]
=N The Polar Condenser gives an even

Visit our Stand, . scale of wave frequencies, and the
No. 5 at the Albert . mostly used lower part of the sacale

glves a small variation in capacity for
Hall Exhkibition, a large movement of the peiuter,
Sept. 12th-23rd.

thus giving a vernier adjustancnt.
Price 10,6.

POLAR INTERCHANGEABLE BOBBIN
RHEOSTAT.

POLAR CAM VERNIER VARIABLE
CONDENSER

a P ted square law 3

which the straight line law, always
remalns true, because tho additdonal
capacity Intreduced by the wrcuit iy
rovided for by assoming sn average
ssura common to most circults. The
Polar Cam Vernier Variable Condenser
11 the only condenser on the market to
give a vernier readingon the scale: the
one knob does the duty of the two fn
other condensers. Polar Cam Vernier

a

You can change your Polar Rheo-
stat Bobbin at any time after you
have fnished wiring up your Set.
Bimply lecsen the milled nut, slip
the bobbin off, and a new one on.
There ig « resistance bobbin for
every type of valve, and for every

i s mani . f 5 b 1
e o e o1 SR T The Poiar' Cam Vernier Coil-Holder. (**J' Type.) g g e,
0005 mfd., 11,6 : .0003 mtd, 10,6 The patented camn principle of operatlon is unique, sirpie aml fool-proof, giving perfect control of Complete, 5.6 and 8.8, (]

both fine and coatse adjustments with a single knob. 6Gives 10 degrees of vernler atovement Sy
fo  any poeitlon of aweep. To lock in positive drive kach is pulled vatwards. Two-way model
supplied with either left or richt-band drive.
Two-way, 6/~ Thres-way, 9.6 EW.B
= = ’

818 In replying to advertisers, use Order Form enclosed,
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FORTHCOMING
DEVELOPMENTS
IN RADIO

MAJOR JAIVIES ROBINSON
DSc.. PhD. Elnst.R

DIRECTOR OF RESEARCH
TO RADIO PRESS LTD

N an art which has developed
so rapidly as Broadcasting
and which is still developing

rapidly it is not easy to forecast
precisely what the state of the art
will be in a few months’ timz;
there are so many factors to be
considered and there are so many
problems still unsolved. Many
people are now trying to solve
new problems, and at any time
some new discovery or invention
may make radical changes essential.

Amateur Enterprise

It is very gratifying that one of
the greatest problems in iireless
which still remains unsolved is being
attacked by amateurs, and it is
to amateurs that a considerable
amount of credit must be given for
the- pioneer work they have done.
This is in the development of short-
wave work for long distances.
The problem is to discover whether
on any wave, long distance com-
munication can be guaranteed at
all times of the day on com-
paratively small power. Much can
be said about this, but as it is still
unsolved it is not casy to state
whether its applications to broad-
casting will be along the lines of
shortening the wavelengths used,
or of using higher power trans-
mitting stations on the present
wavelengths. This question will be
left for the present.

Types of Listeners

Accepting the present conditions
of the ‘broadcasting transmitters
and of how the wavelengths used are
carried through space, there are
many factors under the control
of the receiver about which it is
possible to give some idea of future
development. Here, again, there
are different types of listeners to

can be
broadly classified into two groups:
(a) those who are particularly in-
terested in reaching out or getting

be considered, which

long distance broadcasting, and
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Dy, Robinson was the successful
applicant for the advertised post of
Director of Research to Radio Press
Led., a post carrying a minimum
salary of £2,500 per annum. He
has retired from the position of
Wireless Head of the Royal Air
Force totake charge of the great new
wireless laboratories we are building
at Elstree, 10 miles northof London.
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fa Dr. Robinson’s article on page 890

£3 s of vital interest to all ex-
* pertmenters.
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(b) those who wish to hear their
local station perfectly. Some
people tend to ‘call these two
classes respectively searchers after
science, and searchers after art,
but this is by no means fair, as
there 'is a considerable amount of
science required by the latter class,
in order to obtain the best artistic
effect. - Fortunately it is possible
to make suggestions which will be
useful to both classes.

Of the conditions under the
control of the listener there are
(@) the aerial system, (b) the earth
system, (¢) whether crystal or
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valve and the number and type of
valves used, (d) power supply
for valves, (¢) the type of circuit
used, (f) whether phones or loud-
speaker are employed. It is pro-
posed to narrow down this wide
field and to deal principally with
some features of circuit and design
development.

Range of Receivers

As regards the extension of the
range of receivers, the ordinary
principles of straightforward cir-
cuits are well known and have been
often described in this journal.
One can use stages of straight-
forward high frequency amplifica-
tion, rectification, and some stages
of low frequency amplification.
There are limits to such methods,
however, as difficulties of reaction
arise when too many stages of high
or low frequency valves are used.
Theoretically, however, and assum-
ing there is unlimited space and
money, oneé can obtain as much
amplification as is required by
thismeans. J.mustbzrememoered,
however, that amplificaticn alone
will not increase the range. Elim-
ination of interference must go
hand-in-hand with amplification,

The drawbacks of interaction
and costhave made inventors search
for other methods of amplification.
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The question of economy of valves
used lies at the basis of many
advances in wireless reception.
Certain principles are in use now
which enable considerable economy
of valves to be effected.
Present Mathods
One of thz most important of
thess is the well-known reaction
method. Another is to use one
valve for more than one purpose ;
such a mecthod is usually called
reflex working and is in very
great use. Neutrodyne methods
‘also are destined to have a great

blematical; it is commercially
possible, but whether large numbers
of the general public will be able
to build complicated sets involving
reflex action and also super-
heterodyne principles is yet to be
seen.

Super-Regenerative Circuits

Another important advance of
recent years is the super-regenera-
tive circnit. No doubt many
readers will imagine that when I
mention this circuit I am dealing
with an obsolete idea. I deliber-
ately say, however, that the super-

K L

FRAME
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D

Fig. 1.—In this arrangement the valve is made to function
both as local oscillator and first detector.

immediate future, and the designs
produced in this country will un-
doubtedly be considerably im-
proved as a result of further re-
szarch work and certain changes in
raspect of the whole design of wire-
lass receivers, Some indications of
the probable change of outlook
are given later in this article.
Meanwhile, I would like to in-
dicate that the esssntial fact to
bear in mind in design work is to
get the absolute maximum from
cach pisce of apparatus rather than
to make up for deficiencies by in-
creasing the number of valves.
There is not the slightest doubt
that the average high- frequency
amplifying valve is only carrying
out part of the work which it
should be doing, and that very
much greater amplification is not
only theoretically obtainable, but
can actually be achieved if certain
methods are used.
The Super-Heterodyne

Another mz=thod for increasing
range is the super-heterodyne sys-
tem, which is destined to receive
very serious consideration during
the next year. Whether the use
of reflexing mzthods in conjunction
with super-heterodyne receivers is
going to be a success is pro-

regenerative circuit is by no means
obsolete, and that much will con-
tinue to be heard of it. My ex-
perience and the information'1 have
in my possession lead me to
believe that there will be a real
field for super-regenerative re-
ceivers, particularly on the shorter
wavelengths, "including those used
by such stations as KDIKA.

Popularity of Super-Heterodynes

It is not surprising that the
popularity of super-heterodyne
sets is increasing rapidly, for there
are verv many -desirable features
about them. It is possible to
design such a set for a fairly wide
range of wavelengths so that the
wavelengths can be changed in the
easiest possible manner, whilst the
amplification over the whole range
need not vary much. In addition
to this quite a small aerial can be
used, and in fact, a small loop
aerial is very suitable, so that the
set can be made portable if re-
quired. An excellent feature is of
course the great selectivity that
is obtained. Such sets are not
suitable for long wavelengths, but
as the B.B.C. stations are on the
300 to 500 metres (999 to 6090 kc)
band, the super - heterodyne is
especially suitable in this country.

820
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Principles Involved

The principle of the super-hetero-
dyneissowellknown thatonly a brief
reference to its operations is neces-
sary. Alocaloscillator is employed
to produce beats with the incoming
signals, and the frequency of these
beats can be obtained the same for
any signal in the wavelength range
by adjusting the frequency of the
local oscillator. After rectifying
these beats the problem of ampli-
fication is straightforward, for we
can build an amplifier for one fre-
quency, which is much simpler and
more efficient than having to design
a high frequency amplifier which
has to work on a variety of fre-
quencies. This frequency is-usually
chosen to be between about 150,000
and 30,000, corresponding to wave-
lengths of 2,000 metres and 10,000
metres. After amplification of this
single frequency, the signals can be
obtained in the telephonesafterrecti-
fication, or if required low frequency
amplification can be emploved for
use with a loudspeaker. In its
simpiest form the super-heterodyne

thus consists of the following
parts .—-

1. An aerial, which may be a
loop aerial.

2. An oscillating wvalve, with
circuits tuned to the frequency of
the local oscillations, and also
circuits tuned to the incoming
frequency. This valve can also
act as a rectifier.

3. Two or three valves to am-

_plify the beat frequency.

4. One valve as rectifier of these
amplified oscillations.

5. One, or two valves as low fre-
quency amplifiers.

Variations and Improvements
Many variations of this ‘simple
form have been suggested, but

-some of them go along the extrava-

gant lines of using more valves in
order that each valve may perform
one function efficiently. Much can
be said in favour of such devices,
for, undoubtedly, good results as
regards quality and sensitiveness
can be obtained in this way, but
there are the obvious disadvantages
of much extra cost and the multi-
plication of controls. Our object
is to enquire in what ways it will
be possible to effect improvements
along the lines of utility, economy,
and cost, without influencing the
efficiency of the set or adding too
many controls.

The Oscillator

We shall first of all consider the
oscillating valve. " In our simples
form of super-heterodyne the funct
tions allocated to this valve are
(@) to oscillate at a particular
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frequency, and (b) to rectify the
combination of the two waves, thus
to provide the intermediate fre-
quency to pass on to the next
stage.

MODERN WIRELESS

frequencies are together. Methods
of dealing with this will be dealt
with shortly.

The first device that suggests

be lower than that already used,
and, in fact, half the value. This
oscillation has harmonics, and the
first harmonic (double the fre-
quency) takes the

Naturally
could employ
separate valves
for each of these
functions, butthis \/E
would be at the
expense of two
valves in place of
one,'With suitable
precautions it is
qnite ecasy to
make the single

we

placeof theoscilla-
tions  described

JMeconn =R -

§ B

*-

valve perform the
two functions L
satisfactorily. |
A Suitable |
Arrangement
Fig. 1 shows a

very suitable E
arrangement for
this purpose. Ex-
amination of this

-l

Fig.- 2.—Another arrangement in which the valve acts as a
local oscillator and detector is the Tropadyne circuit.

above, and beats
are produced
between this first
harmonic and the
incoming waves.
The actual oscilla-
ting frequency is
now so far re-
moved from that
of the incoming
waves that the
cwo  frequencies
can be adjusted
independently of
one another.
Various auto
dyne circuits in-
cluding the
“Tropadyne” a
form of which is
given inFig. 2 are

Le

7V
INTERMEDIATE FREQUENCY ANPZ

It

diagram will show
that in addition to the aerial
circuit there is one other circuit
to tune, circuit KL.

The circuit DF is in the grid
circuit of the valve V, and this
circuit is tuned to the incoming
waves. Also in the grid circuit isan
inductance G, which is coupled to the
inductance K of the tuned circuit
KL, which is for controlling the
frequency of the local oscillations,
the reaction between K and G
being sufficient to produce the oscil-
lations. The incoming waves and
the local oscillations are thus both
provided for in this valve circuit,
and they are combined in the in-
ductance M, rectification being
obtained also in' the valve, by the
use of the grid leak arrangement H.
This supersonic frequency is now
ready to pass on to th¢ amplifier
through the transformer MN. If
necessary, the primary and secon-
dary of this transformer can both
be tuned, and in fact this tuning
might be made variable if required.
It is preferable for ease of control,
however, to wuse high frequency
transformers without any means
of varying their natural tuning, a
filter circuit, of course, being used.

Interesting Features

There are certain interesting
features about this circuit, con-
sideration of which will be valuable.
We are dealing with two distinct
frequencies (incoming and local
oscillations) in the same valve
circuits, an alteration in the tuning
of either DF or KL will effect an
alteration of tuning of the other
circuit. This interaction becomes
more troublesome the nearer the

itself to minimise the alteration of
the tuning of one circuit by an
alteration in tuning of the other,
is to make the capacity F of the
tuned circuit for the incoming
waves large, and the inductance D
correspondingly small.
Use of the Second Harmonic
Principle
Armstrong, in his well-known
Radiola set,overcomes thedifficulty
in quite a different way. He ar-
ranges the oscillating frequency to

A unique low-loss condenser
of modern design

821

likely to become
very popular in view of their
simplicity.
1t is often necessary to arrange
for a certain amount of amplifica-
tion of the incoming signals before
they reach the oscillating valve.
Thismay be done by using a valve for
the high frequency amplification of
the incoming oscillations. This can
be done even without any further
adjustments of tuning being neces-
sary, but it is at the expense of a
further valve.

Reduction of Interference

In addition to its use as a high
frequency amplifier, this extra
valve performs another function,
in so far as it cuts down the oscilla-
tions which would radiate from
the aerial. By careful arrange-
ments of the various parts, it is
possible to make the oscillations in
the aerial negligible. This is a very
desirable condition, for essentially
the super-heterodyne set is an
oscillating set, and if these oscilla-
tions get back to the aerial, no
matter whether a loop aerial is
used, radiation takes place, which
will annoy other listeners over a
considerable area. This question
of the loop aerial radiating is one
to which considerable attention
should be given. There is a ten-
dency to assume that because a
loop is a poor aerial for reception,
in  comparison with an open
aerial, the radiations from it will
necessarily be small, and that
the very fact of using a loop aerial
for reception is a guarantee that
one is not annoying one’s neigh-
bours. Actually, loops are such
good radiators, particularly on the
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comparatively short wavelengths
of the B.B.C,, that they are being
used at present as transmitters in
certain quarters.

A Rejector Circuit
If one does not use a separate
high frequency stage of ampiifica-
tion, there is a useful device which
will prevent oscillations getting to
the aerial. This is wvery similar
to the rejector circuit, described

elsewhere in this article.

simple circuit outiined at hrst,
provision was made for 2 or 3
stages of supersonic amplification.
Supposing 3 stages are employed
and 2 stages of low frequency, there
will be 6 valves needed (including
one rectifying valve after the super-
sonic stages) in addition to the
oscillating valve, making 7 valves
in all. It is possible to economise
on these valves in certain ways.
One method is to employ a certain
amount of reaction in -the super-

A
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Fig. 3.—In this arrangement the circuit TS acts as a
rejector and so prevents radiation.

The arrangement is shown in
T'ig. 3. In the aerial circuit there
is -included another oscillating cir-
cuit consisting of an inductance T
and condenser S in parallel. The
grid circuit of the valve V is joined
across the terminals of the con-
denser S. The circuit ST acts as
a rejector, and thus it should have
as little damping as possible, and
the condenser S should bz large,
and the inductance T very small
and of thick copper. The rejector
circyit is tuned to the frequency
of the incoming waves, and so
also is the aerial circuit BC. This
circuit ST, being tuned to the fre-
quency of the incoming waves,
forms a high impedance for these
oscillations and thus allows them
to pass to the grid of the valve V.
On the other hand, for the oscilla-
tions produced by the valve, which
are of a different frequency, the
resistance offered Dby the circuit
5T is small, and thus these oscilla-
tions pass through this circuit
and are prevented from reaching
the aerial. The same idea is,” of
course, applicable to frame aerials.

Economy in Valves

We shall now turn our attention
to the supersonic amplifier and the
low frequency amplifier. In the

sonic stage of amplification, and
so cut out one valve. Caution
must be used in this device or it
will be difficult to prevent the
supersonic part of the amplifier
from oscillating. Assistance may
be obtained by using a pnotentio-
meter, so as to introduce damping
into the grid circuits of each of
the  supersonic
valves, so as to
stabilise the con-
ditions.

Reflexing the
Supersonic
Stages

Another and
more hopeful de-
vice to economise
on valves is to
use one valve for
various purposes,
in other words use
reflex  working.
In the Armstrong
Radiola set this
is used in one
way, for the
supersonic fre-
quency. In this
six-valve set, the
first valve is a
high  frequency
amplifier, the
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second valve isan oscillator and also
the frequency changer (being also the
detector), the third is a supersonic
amplifier, the fourth a detector
and the fifth .and sixth are low
frequency amplifiers. Reflex action
is used in the supersonic stage,
from the third valve to the first,
and thus the- first and second
valves have an additional function

to perform—that of supersonic

amplifiers.

Reflex Action of both H.F. and
L.F. Valves.

The reflex action can be carried
to another stage, and Mr. Scott-
Taggart has designed a circuit
in which reflex action is employed
both for the supersonic and for the
low frequency stages. The broad
idea is to use a single valve for
three or many more stages of
amplification, the frequency of ths
current being changed for every
.stage

The object of one of his circuits
(Fig. 4)is toemploy the first valve for
three successive amplifications, that
of the incoming waves, that of the
supersonic frequency and that of
the low frequency effects. The
diagram is clear, and the operation
will be understood from the follow-
ing description:—

An Explanation

The incoming waves are received
by the derial and transferred
through the tuned circuit L, C,
to the grid and filament of the
valve V,. They are there ampli-
fied and conveyed from the anode
circuit through the high frequency
transformer L, I.; to the grid of
the valve V,. This valve also
receives the local oscillations from
a source H, which wiil, for con-

A typical example of a squara-law or straight
line wavelength condenser showirg th2shape
of the moving plages.
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venience, be a valve oscillator.
The two sets of oscillations are
thus combined in this valve V, to
form a supersonic frequency. Recti-
fication is also performed by this
valve, and the supersonic fre-
quency is taken from the anode
to the high frequency transformer
L, L, the circuit L, C, being
tuned to the supersonic frequency.
This circuit L, C, forms part of the
grid circuit of thevalve V,, and thus
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Company has also evolved a system
for the multiple amplification of
signals with one wvalve, and this
circuit is shown in Fig. 5. It is a
complicated arrangement, wusing
filters, and depends upon amodula-
tion method of changing fre-
quencies, each frequency being
amplified by a single valve.

Future Developments
The direction in which super-

Tropadyne type of circuit (which
incidentally, was invented by a
member of my staff at the Royal
Air Force laboratories four years
ago) being a well-known example.
The introduction of a stage, or
stages, of high-frequency ampli-
fication into the super-heterodyne
involves further complications, and
also an increase in the number of
adjustments necessary, and one of
the problems of the near future is

the supersonic frequency is ampli- heterodyne receivers will de- undoubtedly the elimination of un-
fied by V,. : necessary - con-
Rectification ) trols.

~ On  emerging e
from the anode X Rayviveneonts
these supersonic T :
‘oscillations  are he genera
taken by way of \/ L public in this re-
the transformer 6 spect dlﬁgrs from
L, L, to the the experimenter;
gv;id ’of the a graduated dial
valve V, where is probably all

they are rectitfied
and conveyed to
the low frequency
transformer T,
T,, the secondary
of which T, is
shunted by a
condenser (o
Again the circuit
T, C; forms part
of the grid circuit
of the first valve
V,, and the low
frequency effects
are thus amplified
also by the first

1}  the public really
requires in a
wireless receiver,
the movement of
asingle knob pro-
viding the listener
with programmes
from different
stations without
interference from
others. Whether
the experimenter
will descend to
this level or not

is doubtful. '1 am
not sure that a

valve. They are
then carried to
the loud-speaker.
The first valve as
given is not a
dual amplifier
onlybuta * three-
stage ' amplifier

few controls pro-
vide considerably
more interest than
asingleknob. The
reason for this is
not merely that
there is more to
experiment with,

Al

all in one; there

is theoretically no
reason, according
to Mr. Scott-
Taggart, why one
valve should not
carry out many

]

S butsomething has
almost invariably
to be sacrificed if

Fig. 4.—In this arrangement the valve Vlrampliﬁes first
at the fundamental frequency, then at intermediate and

low frequencies.

there is to be a
reduction in the
number of con-
trols. Itis possible

morestagesof am-

plification, provided the frequency
is changed each time and the fre-
quencies are not too close together,

Patent Specification

The type of circuit which Mr.
Scott-Taggart has shown me (ex-
tracted from a patent specification
of his dating back a year and.a
half ago, but not published yet)
is disclosed here for the first time.
Its development may lead to very
surprising results. The advantages
of reflex circuits may, by its means,
be multiplied many times.

The American Western Electric

velop i$ not easy to predict.
The general tendency will be
to keep the number of wvalves
down to a minimum, and already
a good example of a receiver using
a minimem number of valves is
that of the Radio Corporation of
America, in which long-wave re-
flexing is carried out. The elimina-
tion of the external heterodyne
is ailmost a foregone conclusion,
although this modification in-
treduces new problems which re-
quire solution. The self-heterodyne
{or autodyne) type of circuit
eliminates one of the valves, the
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to produce a
super-heterodyne receiver
without any other controls than a
single knob which varies a'single
condenser. Such a simplification is,
however, at present only possible
in the case of very high frequencies
(very short wavelengths). 1t is,
of course, also theoretically possibie,
as Mr. Percy' W. Harris suggested
a considerable time ago, to use a
single control.to tune the reception
circuit and the oscillator circuit
simultaneously. The carrying out
of such an idea, however, would
be a highly skilled instrument-
maker’s work, and there is little
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immediate hope of a satisfactory
solution on these. lines from the
view point of the home constructor,

Components

Manufacturers, however, ~are
realising that there is a market
for certain classes. of components
which require mare than. the ordin-
ary- skill possessed by the average

home constructor of wireless sets:

This, of courge, will greatly simplify
the work-of our new laboratories
at Elstree, and scme important
developments in the way of super-
sonic heterodyne receivers may be
expected from this source in the
near future.

Little has yet appeared regarding
the reception of very short wave-

D.IC., of our laboratories, has
created a great deal of interest, and
surprising results have been ob-
tained from experimental work
carried out. It is not unlikely
that in the near future there will
be a tendency for aerials to be of
different shape and some of the
types of aerials already in exist-
ence, - which -look rather like the
result of crank ideas, will _become
more and more popular. The type
of vertical -aerial with a concen-
trated capacity at the top is more
efficient than is generally imagined.
The roof-top mast aerial was pro-
bably first originated by somsone
who had no conception of the
technical merits of the idea. We
have during the last two years
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appear an additional expense, but
the Radio Press are tendingto come
to thé conclusion that,although'sets
which will receive both short and
long wave stations will remain,
yet separate sets of very high
efficiency will be designed for the
stations working on the 300-500
metre waveband or a somewhat
wider one.

Waveband Extending

Tt is important to note at this
stage that this waveband is
gradually being extended. There
are a large number of foreign
broadcasting stations which have
been erected during the past year
or two and more are being pro-
ceeded- with. The British wave-
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Fig. 5.—A reproduction of the patent drawing illustrating the methoa used by the
American Western Electric Co. for the multiple amplification of signals.

lengths by means of super-hetero-
dyne receivers, the normal re-
ception band being that of 200 to
600 metres (1499 to 500 kc.).

A Proposal

In subsequent articles I propose
to deal in detail with different
sections of this subject and also
others. mentioned in this article,
tut far the present I am confining
myself to a brief résumé of possible,
or rather probable, developments
in radio technique, and outlining
in manv cases the lines on which
* improvements will take place.

Aerial Developments

The aerial of a broadcast re-
ceiving station is probably the
most neglected factor of all. An
article which recently appeared in
MoperN WIRELESS by Mr. J. H.
Reyner, B.Sc. (Homs), AC.G.I,

seen types of aerials which have
bzen marketed and which are
technically ludicrous, but there are
others which appeat curious though
actually possessing definite merits.

Effect of Wavelength Band on the
Design of Wireless Receivers

The frequency band on which the
broadcasting stations work is, in
the case of British stations, from
999 kilocycles to 600 kilocycles
(300-500 metres). There is, how-
ever, a station 5XX which works
on 1,600 metres (187 ke.), and which
comes entirely outside the normal
waveband. The whole question
arises as to whether sets have to be
designed for the reception of the
main broadcasting stations and
also 5XX or whether special sets
should be specially designed for the
300-500 metre waveband, . and

- separate sets for sXX. This may
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band is consequently now being
extended so as to include foreign
stations as well, because imminent
development in receiver design and,
in fact, existing designs, enables
foreign stations to be heard with
comparative ease. The fact that
there is a considerable #mount of
jamming is not merely due to the
ntmber of stations working, but
is also due to the lack of selectivity
of many existing receivers.

Selectivity

Both commercial and hcme con-
structed receivers are not nearly
selective enough for modern con-
ditions, and I can say with
authority that very great increases
in selectivity will be obtained in
Radio Press designs emanating
from our laboratories, and from
the radio designers who write for
the various Radio Press journals.

(Continued on page 926).
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Autumn Modes

T cannot be denied that we
wireless folk are a careless,
happy-go-lucky crew who pay

but little attention to the finesse of
personal adornmént. We are not,
of course, all quite so bad as Pro-
fessor Goop, who frequently strolls
down the High Street of Little
Puddleton wearing one boot and one
slipper. In winter time, too, I have
known him appear with socks upon
his hands because he was unable
to find his woollen gloves. And
there was a night when he turned
up at a dinner party given by
Bumpleby Brown, with his evening
waistcoat, turned inside out so as to
display the red flannel lining, on
top of his coat. The Professor’s
delinquencies in the way of apparel
are, however, merely due to absent-
mindedness. They are not, as in
your own case, reader, the results of
mere sloth. Nor, I think, could you
justify aplea of absent-mindedness,
for this can hardly hold good unless
there is a mind to beabsent. Yes,
speaking both upon my own behalf,
and, though you have not asked me
to do so, upon yours, I must say

(a) human being, (b) bobbed,
and (c) shingled.

that we are rather a sloppy lot. 1t
is high time that metaphorically
and literally we pulled up our socks
and paid much more attention to the
vastly important question of dress.
It is for this reason that I have
decided this month to have a little
talk with vou upon wmodes for the
wireless mwn. Of the wireless
weman I shall not speak, for she is,
quite able to look after herself.

Thoughtless
Many a mwn has suffered from
exceedingly bad reception with
his receiving set, the cause of which

has remained a mystery to him.
As he approaches the set it howls
at him. If he places his hands upon
the knobs and things it howls
again. Should he remove them it
howls worse than ever. The reason
is simply that the careless fellow is
clothed largely in metal. Has he
not-—have you not—a metal collar
stud ? Are there not metal buckles
upon his braces, and metal thingme-
Jigs upon his sock suspenders, if he
wears them ? All of these metal
things are naturally earthed by
being in direct contact with commcn
clay, and as you approach your
receiver eddy currents are set up
in them. The man so dressed be-
ccmss in fact a living tuning plate.

Distortion

When music is coming through
distortion may not be particularly
noticeable, but everyone knows the
effect of a collar stud upon speech ;
it makes the speaker sound exactly
as though he were talking through
his hat. The serious wireless man
will see to it that his collar stud is
ebonite of guaranteed quality, and
that the other bits and pieces of his
attire usually made of metal are of
celluloid or ivorine. That enter-
prising firm, Messrs. Guppit &
Slobbs are now undertaking a neat
little Anti-eddy outfit, consisting
of collar stud, brace buckles, pulley
wheels and sock suspender thingme-
bobs mounted upon an attractive
card for the ridiculous price of four-
cleven-three.

The Coiffure

Next, though strictly speaking it
should not come under the heading
of clothes, the question of the
coiffure arises. Wireless m2n may
be divided roughly into three
classes: (4) human beings, (b) the
bobbed, and (¢) the shingled. Each
of the last two classes has a sub-
order, the wide-whiskered. From
the wireless point of view the prac-
tice of wearing long hair cannot be
too strongly condemned. Every
time that the telephones are put on
or taken off a tuft of hair is torn
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out, and this rapidly wears awa-—
the headbands. The possession of
long hair is apt to produce in course
of time the artistic tcmperament
which is a terrible thing for a wire-
less man to have. As for side-
whiskers, besides being apt to
harbour bats, they get into the
telepliomes and disturb the delicate
mzchanism of the receivers. A
friend of mine once found himself
literally in a tezrible fix. When he
tried to remove the headphones he
found that his whiskers had become
jemm-d between the diaphragms

plumber.

and the caps. Unable to free him-
self, he rushed round to a doctor,
who- called in the services of a
plumber. The headbands were cut
through, but when this had been
done it was found that the ear-
pieces-still remained firmly attached
to the whiskers.

The Only Remedy

As there was not rocm to in-
sert the points of even the tiniest
pair of scissors between them
and the victim’s cheeks there
was nothing for it but for him to
continue wearing them for a fort-
night, by which time fhe whiskers
had grown sufficiently to enable
shearing operations to be under-
taken. Those who, in spite of all
warnings, insist upon cultivating
flowing locks should always wear a
hair net when wireless reception is
toward. These can be bought
quite cheaply in the most sweetly
pretty colours, and if theyare chosen
to match exactly the telephone
cords the toute ensembls is distinctly
fetching. Confirmed whisker grow
ers should protect their fungi and
keep them out of harm’s way by
placing little pads of ninon or crepe
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de chine over them, which should be
fixed in place by strappings of
insulating tape.
Chapeaux

In this age the question of indoor
millinery is very much neglected by
the mere male. Our stern fore-
fathers always garbed themselves
in little round caps before lighting
their pipes, and none of them failed
to put on his nightcap before going
to bed. The nightcap, I am .told,
is still fashionable, though its
application is now internal instead
of external. Chefs and millers are
still sensible enough to retain head-
gear for indoor wear; but that,
except perhaps for the skull caps
worn Dby -baldheaded ancients in
club smoke-rooms, 1s the present-
day extent of masculine indoor
headwear.” Now the wireless man
really requires somzthing to protect
his head frcm draughts on cold
cheerless winter nights when he is
sitting up for America.

The Kosikap

To meet his needs Professor Goop
and I have designed something really
ckic which we are calling the Goop-
Wayfarer Kosikap. This is a dear
little chapear made on the lines of
those leather helmets which the lads
of the village don before they set out
to run round the country on those
motor bikes that sound like machine
gans. The confection is carried out
in bombazine and is garnished with
little bows of pink baby ribbon over
the ears. It fits closely over the
head and round the throat and chin,
thus excluding all draughts as well
.as those outside noises which are

Sophonisba, the cat—

strolled in.

often such hindrances to wireless
work. = The telephone receivers,
‘which should be enamelled in
colours to match, are removed from
their headbands and hemstitched
to the sides of the Kosikap. I can
assure you that the effect of this
delightful little couvre-chef is simply
killing. When the Professor and
I had made up the original model
we took it round to Poddleby’s
house and tried it on him. Sophon-
isba, his cat, strolled in at the
moment, gave one look at Poddleby
and expired on the spot,.

Suitings

Gents will choose their own natty
suitings to meet their individual

tastes. The general note which
should be struck is one of quiet and
refined elegance. Violent checks,
tartans and tiger stripes are now
quite demodés. A perfectly charm-
ing material for a wireless suit for
summ?2r wear is dark green Ameri-
can cloth with a trimming of poin/
d’Alevicon round the cuffs and the
skirt of the coat. -This material is
both waterproof and dustproof, so
that one can walk out into the
garden in fhe heaviest rain to
connect up the aerial or can delve
down to inspect the earth without
any. fear of the consequences. TI
nether garments should take the
form of pantaloons rather than of
trousers. The latter are a delusion
and a snare to the wireless man. 1
was just about to give an ancient
pair of mine to Mr. Bugsnipp the
other day when I happened to hold
thcm for a moment upside down.
From the turn-ups of the trouser
legs there showered to the ground a
collection of gridleaks, fixed con-
densers, terminals and B.A. screws.
I had been missing these things
steadily for months. .

Club Colours

Neckwear is ex tremely important.
On no account should a startling
cvaraite be worn when wireless work
is in progress. One friend of mine,
whom nothing will dissuade from
adorning himself with the tie of
the Ponder’s End Shoveha’penny
Chib, cannot understand why it is
that his valves are so shortlived.
He does not realise that one sight
of that terrible neckcloth is
sufficient to cause even the hardest
valve to blue-glow for a moment
and then to die of a broken filament.
By all means wear club colours, but
see that they are restrained. Those,
for example, of the Little Puddleton
wireless club, besides being thor-
oughly dignified are too awful for
words. You will find the Little
Puddleton tie shown in colours on
this page.* The shape of the tie
may be left to individual tastes.
Personally I find that I obtain my
best results when wearing a stock,
though Mr. Hercy Parris tells me
that since he has visited America
he wears nothing but a bootlace tied
in a bow round his neck when he is
engaged on wireless work.

Winter Wear
For winter work, in addition to
the Kosikap, a stout suit will be
required. Here I reccmmeand you
to take a leaf out of the Arctic

* No, you will not. We are always
willing to oblige, but we really cannot
run the risk of blinding half our
readers.—ED,
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explorer’s book. My tailor is
engaged at present in building me a
most. ¢patant costtmz for the
coming winter. It consists of a
tightly-fitting tunic and pantaloons
of sheepskin with the fur turned
inside. ~The leather, which has
been brought to a rich red brown
finish to match the mahogany
cabinet of m; wireless set, is adorned
upon the lapels of the coat and down
the seams of the pantaloons with an
embroidered motif of crossed grid-
leaks. The buttons are of ebonite,
with the arms of the Little Puddle-
ton wireless club embossed upon
them. I venture to predict that
this gaim=nt, which I call the

- Krm¥fsoot, will have a tremendous

On no account wear @
startling cravatte.

vogue this season amongst wireless
men. Blue prints and lay-out
diagrams of both the Kosikap and
the Kumfisoot, price one guinea each,
can be obtained from Professor
Goop, the Microfarads, Little Pud-
dleton,

The Snugtose

Nothing remains for me to discuss
now but footwear. Let us say at
once that beetle-crushers with inch
thick soles are completely out of
place in the wireless room. Should
you wear these things you have only
yourself to blame if the valves utter
protesting pongs as you stride
across your den. For summer wear
I recommend sandals of rose pink
Russian leather garnished with
green silk bows. The winter prob-
lem is a very serious one. Here
again the Professor and I have
come to the rescue of suffering
wireless folk by designing the Snug-
tose footwear. These charming
souliers are neat, effective and in-
expensive. They are made on the
lines of gum-boots, though canvas
is used instead of rubber, for the
uppers, with a lining of inch-thick
felt. The foot part is of rhinoceros
hide, the fur being once more turned
inwards. The soles are of ebonite
in order to insulate the wearer
completely. T hope that my
readers will take my words to heart,
so that in future the vulgar will be
unable to level accusations of slack-
ness, carelessness and sloppiness in
dress against us wireless men.,

THE LISTENER-IN.



S eﬂember, 1924

sets for the Lome constructor.

This article shows that Mr. Harris
on kis return from America haslost
no time in adding one more to his series of inleresting
The * Harmony Four > is
a recetver of distinct novelty and adopts an ingenious use of terminals to cut
out the note-magnifying valve. We venture to think this method will become as
popular as the three-terminal arrangement for series or parallel aerial condenser
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connections—also originaled by Mr, Harris,

eagerly sought by the home

constructor of wireless. sets,
is not merely a matter of choosing
the right kind of low-frequency
transformer or the correct adjust-
ment of resistance-capacity coup-
ling. Itis, to a much greaterdegree
than is usually realised, also depen-

QUALITY in reproduction, so

atlantic series” of receivers, the
public was given a design in which
the home construction of a simple
and practical receiver, with two
stages of high frequency was made
possible. With these two stages of
high frequency, distant stations
could be heard without forcing the
high-frequency valves too far, and

l HI+2

m

HI+

Fig. 1.—The theoretical diagram. The condenser across T, is

optional.

The on and off switch

is omitted for reasons of

simplicity. :

dent upon the manner of using your
valves. If, for example, your high-
frequency valve or valves have to
be pushed to the verge of self-
oscillation in order to get the signal
you want, you are bound to get
distortion, for working on this edge
of oscillation is a prolific cause of
trouble. Two years ago, when 1
produced the first of the *‘Trans-

as a consequence the quality of
reproduction of distant stations was
noticeably better.

Simpilification

Later, in my modification of the.
Cowper neutrodyne - tuned - anode
method, in which the plug-in high-
frequency transformer was adapted,
a new line of experiment was opened
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up. For some time I had been
wondering whether it would be
possible to still further simplify the
design of a receiver with two stages
of high frequency, and after a
good deal of experimenting the
‘“ Harmony Four *’ has been pro-
duced. This receiver, as is illus-
trated and described in this article,
has two stages of high frequency,
a detector, and one stage of low-
frequency amplification. It is both
sensitive and stable, and although
it has three tuning dials, instead of
the two which characterise the
“Transatlantic’ seriesof receivers, it
will not be found difficult to handle
with a little practice. A feature
of the ‘“ Harmony Four” is the
method of high-frequency coupling

Two Couplings

The first valve is coupled by the
neutrodyne - tuned - anode method,
while the second utilises a high-
frequency transformer with tuncd
secondary. There is but one
neutralising control and no po-
tentiometer, the neutralisation of
the first high-frequency valve in
this circuit arrangement being found
sufficient to prevent self-oscillation
and its accompanying troubles.
Novelty is introduced into the low-
frequency side by a new terminal
arrangement which greatly simpli-
fies the wiring and reduces the cost
of construction. This terminal
method can be adapted to any
existing receiver with one stage of
note magnification so as to enable
the user to listen on the detector
valve without the low-frequency
stage, or to listen with the low-
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frequency valve in circuit. Fig. 1.
shows the theoretical diagram, from
which it will be seen that by placing
the telephones between the two
terminals in the anode circuit of V4
they ‘are inserted between the
anode of the lastvalve and the high-
tension positive, while the connec-
tion between the primary of the
transformer and its particular posi-
tive high-tension terminal is made
by the link between the two ter-
minals shown
joined by the
dotted line. Thes?
are clearly iadi-
cated on the
panel. By placing
the telephones be-
tween the two
other terminals,
the primary of the
low-frequency
transformer is
shorted and the
telephones are
then placed di-
rectly between the
anode of the
detector valve and its H.T.
supply. The great advantage of
this' method, apart from the sim
plicity of wiring and the saving of
cost, is that the adjustment of
voltage on the detector valve is not
upset by the change. Many switch-
ing methods, in changing over from
the low-frequency valve to the
detector, place the voltage of the
amplifier valve on the detector.
This is a disadvantage when the
amplifier voltage is considerably

is no reaction coil. Actually, how-
ever, the set is arranged to have a
certain amount of reaction amplifi-
cation, due to valve capacities and
other couplings existing in the set.
When making the preliminary ad-
justments, which will be described
later, the tendency to self-oscilla-
tion is checked, but sufficient re-
action amplification is left to give
high sensitivity. The battery ter-
minals are arranged at the back of
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panel, has been adopted in the
“ Harmony Four.” The vertical
panel, as will be seen, carries three
dials: the first, on the left, being
for tuning the aerial circuit, the
second for tuning the anode of the
first high-frequency valve, and the
third for tuning the secondary of
the transformer which couples the
second high-frequency valve to the
detector. Immediately below the
central dial will be seen the knob
of the neutrodyne
condenser, while

The front panel has a pleasing layout.

the instrument- so that trailing
wires do not impede the user. On
the aerial side there are three ter-
minals, one for aerial, one for earth
and one for C.A.T. condenser. In
view of the inclusion of this con-
denser, it has not been thought
necessary to incorporate a series
arrangement for the aerial con-
denser, as on very long aerials, or in
cases where it is desired to reduce
the aerial damping, the CA.T.
condenser can be used. Normally

the remaining
four knobs contro]
the filament re-
sistances. An on-
and-off switch
enables the cur-
rent {rom thelow-
tension battery to
be turned off with-
outdisturbing the
adjustment of the
filament resis-
tances,and on the
right we see the
five terminals of
the new low-frequency change-over
arrangement.

shind the panel are arranged
the various components required,
special care having been taken with
the layout of the set so as to
keep essential wiring as short as
possible. The whole instrument
is mounted in an open cabinet,
with lift-up top, so that the valves
can be inspected and the coil
and transformers changed with
ease.
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Fig. 2. ~D|men5|oned drawing of the front panel
be obtained from the publishars, price 1s. 6d. post free.

higher than that which should be
used on the detector, and may upset
the reaction adjustment. In my
new terminal method the voltage
on the two valves is not disturbed.

Reaction Control

It will be noticed upon examining
the photographs of the instrument
and the circuit diagram, that there

‘the tuning is quite sharp, but
greater selectivity can be obtained
by using a plug-in coil with a
tapping on it, such as the Lissen X

coil. The Igranic *‘‘ Unitune’’
coupler can also be used if desired.
The popular * American *’

method of construction in which the
valves and other accessories are
placed behind the main control
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A full-sized blue print of this panel may
Ask for Blue Print No. 129a.

Components

In the matter of components, you
have a wide choice, and although
following usual Radio Press prac-
tice the name of the actual com-
ponent used in the set is placed
after each item, any other good
make advertised in this journal can
be substituted,
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The back of panel components mounted ready for wiring.

One panel of guaranteed insu-
lating material, 21in. by 7in., by
fzin. or a }in. (Radion).

One cabinet, of the type' illus-
trated, with lift up lid, to take the
panel. It should be provided with
a baseboard to fit. (Camco.)

Two supporting brackets to hold
panel on baseboard. (Magnum.)

Two square-law variable con-
densers 0003 pF. (Igranic.)

One square-law variable con-
denser -0005 pF'. (Igranmic.)

Four filament resistances of a type
suitable for the valves you intend
to use. These can be of the now
popular dual type. I have used the
‘“ Polar ” bobbin rheostat, which by
means of interchangeable bobbins
allows the use of either bright or dull
emitters at will.

Fifteen 4BA terminals.

One ebonite strip measuring 7 in.
by 2 in. by }in,

One on-and-off swifch.
mel.) - .
One fixed condenser .0001 pF with
elips.-  (MeMichael.)

Two Dorwood Precision con-
densers with grid-leak clips -0003
uF each. Other types of grid con-
densers can be used if desired, but
may occupy a little more room in
the set.

Two grid-leaks, 2
(Dubilier.)

One coil socket for board mount-
ing.

Six valve sockets. (Magnum.)
If you are using dull emitters then
four of these at the least should
be of the vibratory type. For
uniformity I have all six of this
kind, but the sockets used for
the neutrodyne unit and plug-in
transformer need not be of the
vibratory type.

One good quality L.F. trans-
former. (McMichael) This par-

(Rother=

megohms.

ticular type has clips for a fixed
condenser across the primary, and
one is shown in place in the photo-
graph, but the set works just as
well without this condenscr, for
which reason it is shown dotted in
the circuit diagram.

One neutrodyne condenser. This
can be of any of the well-known
makes ; that shown is the ‘* Polar '
old type. The new type * Polar”
is just as suitable.

One newvtrodyne unit for the
broadcast band. (Any of the well-
known makes.)

One H.F. transformer for same
range. I have used several makes
with equal success here. As they
serve a different purpose they do
not have to be matched with the
neutrodyne units.

Four suitable valves. You have
a very wide choice here, but I would
recommend that the first two,
whether they are bright or dull

Notice how the wiring is arranged to avoid long leads
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and attendant complicationa.
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emitters, should be of a type suit-
able for high-frequency amplifica-
tion,

Suitable plug-in coils for the
broadcast band. If you are using
coils of the numbered variety, I
would recommend you to have a
25, 35 and 50. Any coils which
cover the broadcast band in the
ordinary wireless set will work just
as well here. For higher selectivity
the Lissen X coil or the Igranic
** Unitune ”’ can be recommended,
although if you are not experienced
in handling sets it is as well to start
off with the ordinary coil first, as
owing to the sharpness of tuning
introduced by these coils, you may
have difficulty in picking up stations
on the three tuning controls.

lishers, price 1s. 6d. each, post
free. The on-and-off switch will
need rather a large hole, but none
of the others will be larger than
$in.

When you have mounted the
components on the front panel,
stand it against the baseboard and
ascertain the position for the holes
to take the screws for the brackets.
Mark these out very carefully, drill
them and then attach the brackets
by 4BA metal screws and nuts. Do
not yet screw the brackets to the
baseboard.

Baseboard Details

Now take the baseboard, which
will be supplied with the cabinet,
and lay out the parts exactly as

September, 1925

The Terminal Strip

The next step is to drill the small.
ebonite strip which carries the
terminals, and mount it against the
back edge of the baseboard, after
having cut out a small strip from
this latter in the manner shown.
Three wood screws will be sufficient
to hold this panel in position, as the
baseboard will be a partial support
forit. If the cabinet supplied is not
cut away at the back to take the
terminals, the opportunity should
be taken to remove the necessary
wood, which should be done by
drilling two large holes and cutting
away the wood with a key-hole
saw or some similar instrument.

When the front panel, baseboard
and terminal strip have been fitted

THE WIRING DIAGRAM
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For simplicity the baseboard and front panel are drawn as if in the same plane.
Blueprint No. 129b. is obtalnable, price 1s.6d. post free.

Reception of 5XX

For 5XX you will need a 150 coil
for the aerial socket and two plug-
in H.F, transformers covering 1600
metres (187kc.); these need not be
matched as they serve different
purposes in the set.

The fitting of the components on
to the front panel will not present
any difficulty, as practically all
condenser makers now supply drili-
ing templates, and the other holes
can easily be marked out from the
diagram, Fig. 2. You will be great-
ly assisted by the full-sized blue
prints, obtainable' from the pub-

shown. With the exception of the
Dorwood condensers, these -are all
held in position by small wood
screws. The condenser stands being
tapped with a 4BA thread, are best
secured by drilling two holes in the
right positions and passing 4BA
screws through the baseboard on the
underside. The screws 'supplied
with these condensers are usually
just large enough to pass through
a }in. panel and vou will probably
require slightly longer 4BA counter-
sunk head screws for securing them
to this wood baseboard. "These are
readily obtainahle,
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up with their respective component
parts, 'take a smooth file and file
the ends of all terminals to be
soldered. = The smallest possible
trace of soldering flux should now
be touched upon every point to be
soldered and a good clean hot iron
used to tin these points. Be
particularly careful in tinning and
soldering the small lugs attached to
the valve sockets, for the material
of which some of these socketsare
made softens under the influence of
heat, and you may have a loose
contact there at a later time. Ow-
ing to the effect of heat on cbonite
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it is just as well after all points
have been tinned to tighten up the
nuts.

Wiring

The wiring of this set may séem
rather complicated, but is not
difficult if tackled in the right way.
You will notice that there is one
wire which goes to all filament
resistances and is attached to one
terminal of the on-and-off switch.
This can be connected up on the
back of the front panel before this
is mounted on the baseboard. I
would also recommend you to
fasten to the other terminals of
each of the filament resistances a
length of wire about 3in. long.
This should be made to project at
right angles from the back of the
panel.  Similar projecting pieces
should be attached to the tuning
condensers and the two terminals
of the neutrodyne condenser. If
wires are joined up in this fashion
it is a simple matter to cut off and
make the soldered connections from
these wires at a later time.
attempt to join them in position
after the front panel has been
attached to the baseboard, you will
find the terminals concerned are
practically inaccessible. The panel
can now be fastened to the base-
board and the
wiring of the lat-
ter carried out
with the aid of
the diagrams in
the most con-
venient fashion.
The photographs
as well as the dia-
grams will show
you the general
layout of the
wiring, and I
would recommend
you to have your
neutrodyne unit,
transformer and
valves in the
sockets (burntout
valves will do just
as well for the
moment), so that
you can make sure that your wires
clear them satisfactorily. Par-
ticnlar care in this regard is re-
quired when wiring up the audio-
frequency end of the set, as the
wires have been carefully placed
to avoid fouling the last valve.

Positions of Grid Leaks

If you are using grid leaks and
condensers of a different pattern,
notice that in thefirst case the leak
is connected between the grid
and the filament, and in the second
case across the grid condenser. Par-
ticularcare must be taken tosee that
the .neutrodyne condenser clears

If you .
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the wiring at all points of adjust-
ment. Notice too, that clearance
should be left for any make of plug-
in coil, for some are larger than
others and you may desire to use a
different type frcm that to which
you are accustomed. In my design

SHT+!

+
DETECTOR

DETECTOR AMPLIFIER

AMPLIFIER

L‘H]}z

The new terminal arrangement
tor L.F. switching.

ample room has been left for the
largest of these.

A First Test

When you have completed your
wiring, make sure that all nuts are
tight. Now turn your filamentresist-
ances tothe ““ off ”’ position, remove
the valves, join up the low-tension
battery and try a good valve in one

Details of the baseboard wiring.

socket after another by turning the
filament resistances to the “om”
position to see whether the valve
lights and is properly controlled.
When this is done, place your
neutrodyne unit and transformer in
position, short circuit the grid bias
terminals for the time being by
joining them with a piece of wire.
connect up the high-tension battery
negative and join the two high-
tension positives together by a
piece of wire. From one of these
terminals (it does not matter
which) take a lead to the high-
tension battery and plug in about
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50 volts. Of the five terminals on
the right-hand side of the front
panel join the second and third
from the top with a piece of wire
and connect your telephones be-
tween the two terminais marked
“'detector ™ (the two topmost ter-
minals). Light up the first three
valves and turn the last to the " off
position ‘as you are not using it
at the moment. Pluginto the aerial
socket a coil suitable for the broad-
cast band with your aerial (say a
No. 35), join the aerial to the
terminal marked “*“ A”’ and the
earth to the tcrminal marked “ E.”
Be careful to carry out these tests
either before or after broadcasting
hours, as the preliminary adjust-
ments will cause a certain amount
of radiation.

Tuning Positions

The tuning positions for given
wavelengths are not identical on all
three condensers—in fact they will
always be different by several
degrees. Set your middle diai at
some arbitrary position such as
say, 30, and moOve the first and
third dials backwards and forwards,
when you will probably find a point
when a “ plopping " and rushing
sound in the telephones indicates that
the set is in seli-
oscillation. Now
slowly vary the
neutrodyne con-
denseradjustment
and on each new
adjustment move

your first and
third dials back-
wards and for-
wards and see

whether the range
over which the set
oscillates 1s re-
duced. Carry on
the neutrodyne
adjustment until
a point is reached
when you will get -
no self-oscillation
. at any position on
the three dials.
This may sound rather a com-
plicated process, but in practice it
is quite easy. Once this position
has been found the particular
setting of the neutrodyne condenser
can be left and will rarely need any
attention.

The Terminal Positions

As soon as broadcasting starts
you will have no difficulty whatever
in picking up your local station and
in tuning it in at the best strength
on all three dials, By transferring
the telephones from the terminals
indicated to the two bottom ter-
minals,” by linking thc two top
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terminals together with a wire, and
lighting up the last valve you will
now have sufficient volume to
operate a loud speaker at full
strength.

Adjustment of the three dials
will easily bring in many other
broadcasting stations and if at any
position of the condenser setting
the set should go into oscillation,
aslight readjustment of the neutro-
dyne condenser will be sufficient to
curc it. If there still remains a
tendency to self-oscillation reduce
the high-tension voltage until it._
ceases.

Sharper Tuning

The volume and purity obtainable
from distant stations from this set
will surprise you,
and, although

tion will only be needed by readers
who are living in foreign countri€s.

Results

As reception conditions vary
from night to night, from month to
month, and are entirely different in
different districts and with different
aerials, a catalogue of stations heard
on thisreceiverwouldscarcelyconvey
therealmerits to theaverage reader.
I should, however, state that onan
ordinary outdoor aerial it has

brought in numerous Continental
broadcasting stations at full loud-
speaker strength, after dark, while,
of course, the British stations all
come in excellently. Daylight tests
brought in several British and two

you may find a
iittle  difficulty
at first in
manipulating
three dials on
asetwhich tunes
rither sharply,
thedifficulty will
soon disappear.
1f the tuning is
notsharpenough
for you you can
increase it by
using either a
Lissen X coil or
the Igranic
“Unitune” coil

Reception of
5XX
For the recep-
tion of 5XX you
will need a suit-
able coil, say,
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same purpose for all sets you use,
thus saving expense.

For this reason Mansbridge con-
densers have not been incorporated
in the present receiver. If you have
not such a box, obtain two Mans-
bridge condensers of one or two
microfarads, screw them down to
a small board, and solder a wire
from one lug of one condenser to
one lug of the other. From this
connection take a wire to the
negative high tension terminal,
solder flexible wires to the remaining
two tags of the condensers and take
one of these wires to each H.T.
positive terminal. Without these;
condensers the tendency to seif-
oscillation will be much greater
and you may
have difficulty
in neatralising
the set.

Normally you
will ute the
aerial connected
to the tsrminal
markd A"
buton verylarge
or poor acrials
better results
can often be
obtained by
joining it to the
C.A.T. terminal.
Use withFrame

Aerial

This set
works excellent-
ly with a frame
aerial, although
it will require
more careful
neutrodyne

150,and a couple adjustment to
of plug-in trans- prevent self-
formers for the oscillation.  If
1600 metre in any case neu-
wavelength This photograph will help you in arranging the baseboard trodyning  ad-
band. The proce- components. justment does

dure forstopping
self-oscillation “here is somewhat
different. You will not find any

great effect frcm the neutrodyne
condenser, and I have found the
most satisfactory method is to
keep the middle dial well out of
tune, tuning on the first and third
dials, and increasing the strength
if it is not already strong enough
{although it probably will be) by
varying the central dial. This
central dial will now give reaction
control, for as you approach the
tuning position for 5XX the set
will come nearer and nearer to self-
oscillation. The volume obtain-
able, however, of this station will
be so great that I think in practi-
cally every instrument you will
require to de-tune the set; working
it on 5XX near the point of oscilla-

or three Continental stations (other
than Eiffel Tower and Radio Paris).
In Wimbledon, 5XX works a loud
speaker on an aerial consisting of
2 ft. of wire and no earth.

Special Note

It is essential with this receiver
that the high-tension battery
should be shunted by a Mansbridge
condenser of 1 pF. or more for
each tapping. = As most experi-
menters want to try a number of
circuits I have for some time recom-
mended the making up of a small
box containing two or three Mans-
bridge condensers which can be
connected across the high-tension
battery when required. In this
way, one or two Mansbridge con-
densers can be made to serve the

832 ’

not completely
check self-oscillation, an alternative
method is to de-tune on the central
dial as suggested for 5XX. Person-
ally, I have had no difficulty
in completely neutralising the set
on all types of aerials. The set also
works’ admirably with the smallest
indoor aerial and should be of great
convenience to dwellers in flats.
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Testing Anode Resistances
By G. P. KENDALL, B.Sc., Staff Editor.

Circumstances sometimes prohibit the testing of anode resistances by the substitution method and
in such cases the notes on this page will be Lelpful.

HEN instructions are given
for the testing of a com-
plete set circuit by circuit

in order to locate a fault, it is
usually recommended that the
anode resistances (if present)
should be tested by substitution :
they are commonly mounted inter-
changeably in clips, so that it is a
simple matter to slip one out and
replace it with another, noting any
change 'in the behaviour of the set
thereby produced.

An Awkward Situation

To be able to dismiss the anode
resistances in this simple way, how-
ever, involves the possession of a
spare one of approximately the
correct value, and it is not always
that this condition is fulfilled.
Recently, forexample, T had the task
of locating a fault in a three-stage
resistance amplifier, the nearest
spare resistance being many miles
away, and the experience suggested
that the tests I used 'on that
occasion may be worth publishing
for the benefit of readers who may
find themselves in similar situa-
tions.

RESISTANCE UNDER TEST

+ PHONES

DRY CEUL

Fig.1.—The Telephone Method.

The First Test

The first thing to be done, of

course, in testing a possibly defec-
tive anode resistance is to decide
whether the end caps are making
contact with the contents of the
cartridge, ¢.e., whether the circuit
is broken altogether. For this test
the invaluable telephones and dry
cell method can be used, applying
it directly to the ends of the
suspected resistance.

An Objection

It is best to remove the resistance
from the set for this test, and the
connections are then as shown in
Fig. 1. On making and breaking
this circuit quite decided clicks
should be heard. and their absence

should lead to the discarding of the
resistance, On the other hand, the
obtaining " of clicks of some sort
should not lead to a hasty assump-
tion that all is well with the com-
ponent, since it is extremely difficult
to say just how loud the clicks

A typical interchangeable
Anode Resistance.

should be to denote that the
resistance is of approximately the
correct value.

Test for *Frying”

Moreover, this test may not be
conclusive when a partial break is
developing inside the resistance,
although if the ‘ frying "’ stage has
been reached it may be detected by
raising the testing voltage to ten
or fifteen volts (use a tapped H.T.
battery) and listening. carefully
when the circuit is complete. Any
really noticeable crackles or sizzles
should condemn the resistance, but
take care that all connections and
contacts in the testing circuit are
above reproach before deciding
that the resistance is the offender.

Limitations

A resistance may come through
all the tests which we have just
been considering apparently satisfac-
torily and yetbeinactualfact defec-
tive. 'For example, one of theresis-
tancesin the faulty amplifier which
I mentioned at the opening of these
notes did not give any crackling or
fizzling noises, and there were quite
perceptible clicks in the telephones
upon making and breaking the cir-
cuit. This resistance, nevertheless,
was discovered by a more searching
test to be in the process of breaking
down, and possessed a resistance
very much above the correct value.

A More Searching Test

Evidently, some more decisive
test is needed, and this may be
found in the circuit illustrated in
Fig. 2, which shows how a milliam-
meter may be used to obtain an
estimate of the resistance of the
component under consideration.
The method depends upon the ap-
plication of the relation known as
Ohms Law. to enable one to deter-
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mine the resistance in circuit from
‘the amount of current flowing when
a known voltage is applied. Taking
the normal value of the resistance,
a suitable voltage is chosen to cause
a safe value of current to flow, such
as half a milliampere. Thus,
should the resistance be of 100,000
ohms value, if 50 volts are applied
across its ends the desired current
of half a milliampere is obtained.

Testing Voltage

A high tension battery is used as
the source of the testing voltage,
but it is best to use quite a new
specimen, in order that the voltage
may be assumed according to the
socket in which the plug is inserted,
54 volts being near enough to the
desired 50 for practical purposes.
If the battery is not a new one, its
voltage should be measured by
means of a voltmeter and the plug
inserted in whichever socket gives
the nearest reading to 50 volts, If
the circuit is connected up with the
specified 50 volts applied to it, the
reading of the milliammeter will now
enable a rough estimate of the re-
sistance in circuit to be made. For
example, if the reading is only a

RESISTANCE UNDER TEST

WILLUAMNETER

HIBATTERY

Fig. 2.—A more accurate
method. -

quarter of a mililampere we
should know that the resistance
must be of 200,000 ohms wvalue,
which, of course, is much too high a
value for practical purposes. On
the other hand, suppose the current
were found to be one milliampere
this would indicate that the resis-
tance was of only 50,000 ohms,
which is rather a low value, but
would probably serve the purpose
of a coupling unit fairly well.

¢“WIRELESS.”
Out on SEPT. 15th.
Price 2D.
Make sure of your Copy.
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Receiving Daventry :

By A. D. COWPER, M.Sc., Staff Editor.
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The tormer upon which the
coil is wound is a develop-
ment of the Harris X former,

HE technique for really effi-
cient reception of the long-
wave high-power station of

the B.B.C., the new 5XX, is of a .

very different order to that recom-
“mended in connection with short-
wave transmissions. The opening
of the Daventry station, and the
promise of an alternative service
that can be rclied upon over an
immense area, should result in a
revival of interest- in long-wave
methods on the part of many
listeners ; and in districts previously
badly served by the short-wave
stations, many may find on a wave-
length of 1,600 metres for the first
time a possibility of really satisfac-
tory reception. On acceunt of the
concentration of attention, hitherto,
almost entirely on the higher fre-
quencies for broadcast telephony
transmissions, we (in Great Britain)
have not had very much opportu-
nity of determining experimentally
what really constitutes an efficient
* low-loss >’ 187 kilocycle receiving
circuit, or, e.g., the best design for a
tuning-inductance for use on this
frequency.

1,600-m. Tuning Inductance

The conditions to be fulfilled by

a 1,600-metre tuning coil are of a
different type from those to which
‘an efficient short-wave inductance
must conform, In default for the
moment of elaborate measurements
to determine what: is really the
optimum design, one will not go far

Cowper describes a low-
losy inductance for use
in 1,600-m. reception.
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wrong in winding a
1,600-m. coil of No. 22
d.c.c. wire in a narrow
slab form which gives
small distributed capa-
city, and which at the
same time lends itself
to easy winding and
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to compact 'arrange-
ment. Several narrow
slab-coils can Dbe
mounted fairly close
together (far enough
apart, of course, to keep down the
internal capacities and leave reason-
able air-spacing) ; the simplest way
to effect this is to make up a multi-
slab coil on a ‘ paddle-wheel "’

v

A

Flg. 1.—A simple crystal
circuit using direct coupling
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Fig.
coupled crystal circuit.

2.—A typical
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The coil i3 made so as to
allow proportional crystal

tappings to be used.

former—developed from the Harns
X former—in the form of a hex-
agonal cross or star of slotted strips
of ebonite or dry ply-wood, which
are each deeply notched so as to fit
together in this manner.

Using a former made of three
such strips, 5% in. long and 3 in.
wide, each with 10 slots (cut with
a hack-saw blade): about 1} in.
deep, at each end, 20 turns of No.
22 d.c.c. wire can be wound in each
slot, passing the wirefrom the filled
slot to the bottom of the succeeding
slot for the next slab, and so on,
until full. 2

Tappings

The result is a fairly compact 200-
turn coil, which certainly shows a
moderate H.F. resistance, and will
tune to 1,600 m. with a .0003 pF
parallel tuning condenser in a suit-
able circuit. For use in the most
efficient type ot crystal receiver,
tappings are taken (by forming long
loops which are left projecting when
winding) at every 2o turns beyond
the 4oth, for crystal-tapping, and
at every 10 turns from the 120th
on for both aerial and crystal-tap-
ping points. These are brought to
two suitable stud switches on the
panel; 9-points for crystal-tappings
and 8 or g-points for aerial-tappings.

Crystal Reception

The simplest crystal receiver is,
of course, the type indicated in
Fig. 1, where a No, 150 or 200 coil
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(according to aerial size) is used in
conjunction with a parallel tuning
condenser of, e.g., 0005 pF maxi-
mum capacity. This combination
is occasionally replaced by a large
variometer ; very few instruments
have sufficient inductance range,
however, to reach 1,600-m. on an
ordinary aerial without loading-
ceils, which latter are at best an
unsatisfactory compromise, and
rarely allow of really accurate
tuning on the long waves when used
thus. A better arrangement is the
conventional long-wave loose-coup-
led circuit, Fig. 2. A two-coil holder
is used with a No. 150 (or 200) coil
as primary, and a No. 250 coil
as secondary, with -ooo5 xF and
-0003 pIF tuning condensers respec-
tively. This gives slightly better
signal-strength than Fig. 1 in some
cases, but involves three tuning
adjustments; the selectivity is a
little better than that of Fig. 1, but
the tuning is, in practice, actually
rather flat.

Crystal Tappings

In order to get really sharp
tuning, and to be able to male the

POy IR L LR T TRy T P R TR R EY YRR RTR PPN atas

\Z-

200T

60T

L, =3 40-60T

A
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LARGE ;
"‘LE TAPPED ot
= coiL.
Fig 3.—The circuit used b
the author in his experi-
ments.

fullest use of an efficient, low-resis-
tance aerial-earth system, the prin-
ciple of proportional crystal-tap-
ping, which proves so effective in
favourable cases on the shorter
waves, should be available here.
The tapped paddle-wheel coil is
therefore suggested ; the aerial is
connected to whatever point experi-
ence shows to give best results when
combined with the very minimum
of parallel tuning capacity; for
this reason only a fine-tuning-con-
denser of -0001 pF maximum is
required. The crystal is connected
across just so many turns of the
inductance, by its tapping switch,
that the Dbest signal-strength
possible is obtained ; then we have
the damping effect of the crystal pro-
perly balanced against the aerial-
resistance ( proportional tapping”)
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so as to-,give the
available signal energy.

maximum

Large Aerials

Tt is surprising sometimes how
few turns this needs with a good
low-resistance aerial. A large double

L AR PNV IRR L
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o

1
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£

One of the 500-foot masts

at the Daventry station.
The power-house may be
seen on the left,

or triple aerial is actyally an advan-
tage on 1,600-m., instead of the
reverse, as on the short waves;
for a reasonable amount of in-
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ductance (without a greatdeal of idle
parallel tuning capacity) suffices
to tune it; and by proportional
crystal-tapping the best advan-
tage can be taken of the available
power.

Observations

Some observations made in outer
N.W. London shortly after the
opening of the Daventry station
will illustrate these points: a
large, high, triple-wire (sausage)
aerial, and an alternative small
low single-wire one of only 0002 uF,
capacity were used, in a fairly
good location. The No. 150 coil of
standard make in circuit Fig. 1 gave
about 13 microamperes rectified
current with a good galena crystal,

- on the large aerial ; Fig 2. circuit,

with coils Nos. 150 and 250, gave
15 to 16 microamperes.

The paddle-wheel coil, with 160
turns in the aerial circuit and about
«00003xF parallel fine-tuning
capacity, and with only 60 turns
tapped oft for the crystal, gave
about 24 microamperes with 4,000
ohm. ’phones in use; later on in
the evening this rose to 27 and 30

/0 SLOTS SPACED
> 14" 20TURNS NQ
220D6.c.IN EACH;
200 200\  TF Ts
790 9—! : §
1300—S=m»—o/50 | R |
170 O——pre» 9
&— > — 0 /60 E
/500—>eam
200—Sam—n/20 | ©
130 0——p=> <
p /20 >§ y
“ 8/00 S 5 2
£ 80 Evs
3 S8
Y 60 | Q3 :
] 40/ R =
Y W : :
LR [
L -3 |

Fig. 4.—Constructional de-
tails of the coil.
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microamperes, indicating excellent
‘phone  reception. A  Weston
galvanometer alone in circuit
registered 35 microamperes, and on
an ordinary milliammeter the rec-
tified current gave a visible de-
flection. A crystal tapping at turn
No. 40 gave practically the sams
reading ; No. 80 -turn showed a
fall to 22.5 from 25 microamperes ;
the whole 160 turns in use gave
but 15.5 microampares; or little
better than loose coupling. The
same coil used as a loose-coupled
secondary (Fig. 2) showed 15
microamperes ; this was not im-
proved by moving the crystal
tapping point from the 2coth
turn downwards.
Results on a Small Aerial

On the small single-wire aetial the

readings were I.5 microamperes
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direct coupled; and 3.5 fiaver
rising to 5) microamperes with the
proportionally tapped paddle-wheel
coil. This indicates fairly poor
crystal . reception, but audible.
With the tapped coil there was no
difficulty with jamming by the
local station, so much does this
method sharpen up the tuning: on
the low aerial 20O} was rot heard at
2ll; on the very high aerial (on
which this station gives as much
as half a williampere under favour-
able conditions when tuned in on a
low-loss short-wave crystal re-
ceiver) a faint murmar of Tondon
was audible during the intervals in
the Daventry programme: butit was
possible  to turn trom Bach to
banjo solo at will,

A TR L R P PP P P T P TRPE TT ST S TS SR T PN L]

_ T iaAReE
\ /£ wour ""[efﬂ N Rabtg-chone

L L, R,
M50 M50
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ig. 5.—A simpte circuit
hich gives a smooth re-
action control.

............. L e L T P P Ty

efficiency and easy tuning. The
primary (and reaction) coil is
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fairly close-coupled to the grid
inductance, and then left severcly
alone. Tt should not be sufficiently
large to tune the aerial to a wave-
length too closely approaching that
of reception.

The same paddie-wheel induct-
ance, minus the tappings, can be
used with advantage in circuit
Fig. ‘6 As primary cither a com-
mercial No. 100 or 150 cofl,
according to- the aerial size,
can be used; or a special
basket coil of, eg, No. 26
d.c.c. of about this number of
turns can be made, and stripped
off until, on trial, it does not cause
any blank- zones for ‘¢asy reaction,
1:e., does not tune the aerial within

‘the range sought.

in the alternative
programmes, witi
ease and comfort.

Valve Reception

Conventional
direct - conpled
and loosc-coupled
circuits with
three-coil holders
call for no' com-
ment here; the
coil-numbers and
other details have
been frequently
given in other
connections.
Those who find a
degree of selecti-
vity  necessary,
however, yet have
not a three - coil
holder available
—or find the sim-
nitaneous quad-
ruple adjustment
required by the

The primary
is placed close to
the large paddle-
wheel coil; the
tuning is very
simple on the one
secondary tuning
condeuser, follow-
ing up with fine

reaction. The
latter 1s wvery
smooth.

With an addi-
tional valve as a
notemagnifier, the
L.FF. transformer
pritnary inserted
in place of the
‘phones, using an
R and small-
pewer valve, and
Lissen radio-
choke, with
Igranic No. 150
coil primary, this
gave good power-

latter circuit ful loud-speaking
rather trying — in ILondon on
might find in the a large aerial,
capacity reaction A close-up view of the aerial tuning arrangements and quite fair
circuit shown in at Daventry, showing the aerial ammeter on the left. loud-speaking on
Fig. 5 a usefal The instrument has a double scale with readings up a small aerial ;
compromise. The to €0 or 120 amperes. , on ‘the ’phones
coupﬁng of the ATI and secon- .................é.............r.......}}b—/bé‘»’-’.ﬂ}zo- Daventry was readable Without
d il (sizes Nos. 50 as 3 3 i aerial io-Paris
ary coil (sizes Nos. 150 and2s0as \//& '”"”"’i}, S wencrion " PO TIRNS either aerial or earth. Radio-Paris

before) noed not be varied continu-
ously whilst tuning, but set moder-
ately looseand leftalone ; the tuning
of the secondary is fairly flat, though
depending on that of the A.T.L
to some extant ; reaction control is
very smooth if a /arge radio choke
and a small reaction condenser be
ased.

Semi-Aperiodic Aerial Coupling

A little less efficient as to signal
strength, but a good deal simpler
to.handle, is the capacity reaction
airenit with  serni-aperiodic aerial
coupling shown in I'ig. 6. As before,
1 large choke and a small reaction
oudenser are essential for real

AR250 ORLARSE
MULTI-SLAB

<
W, 000w e
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i
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Fig. 6—A circuit which is
very easy to operate, the
acrial circuit being untuned.

§36

was also read on the single wvalve
withoutinterference from Daventry,
nearly at “the maximum of the
0003 ukF tuning .condenser. Very
little reaction-condenser capacity
was needed, and thers was mno
interference by the local short-wave
station.

Experiment

As.a matter of interest much ex-
peuiment may be undertaken by
readers with a view to obtaining
loud signals from the Daventry
station, and once that interest is
created very pleaeing results will
soon follow upon their efforts
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\WING to the large number
of congratulatory letters
following upon the pub-

lication of a single valve short wave
receiver described by the present
writer in the March, 19235, issue
of this journal, I am prompted to
suggest to those readers who made
that receiver that the set illustrated
above will please them even more.

Though the long days are still

with us the success of short wave
reception seems in no way to have
waned during the summer, and
even during the hotter months the
popular short wave
station KDKA
could still be re-
ceived with fair
volume on favour-
able nights accom-
panied, of course
by atmospherics;
further, most of
the American
amateur trans-
mitters were also
receivable, at fair
strength.

Conditions during

the month  .of

Reinartz

+ MODERN WIRELESS

thoss
avoided in order to simplify the

things which should be
construction. Acting upon these
experiences it has been possible
to build a cabinet type of short
wave receiver which calls for no
special skill in construction and no
particular knowledge of wireless as a

subject.

The Circuit
The . circuit chosen for this
receiver iss a  straightforward
arrangement used with
frequency amplifiers

two low

.coupled by means of the popular

! M

THE %
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¥
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i o
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e, Dty
STANLEY G.RATTEE.MIRE,

STAFE EDITOR..

denser, The plate or reaction coil
is wound upon the same former and
consists of fourteen turns ; actually
the aerial, grid and plate coils
are a continuous winding, tappings
being made at the required posi-
tions. For control of reaction the
second variable condenser is pro-
vided, situated between the plate
coil and the radio frequency choke.

August, though
not by any means
1deal, are consider-
ably improved, and

Reproduction
It will be seen that the first
resistance, and
H‘T‘;’A’ though this may
HT+
the effect of im
proving results
the majority of
long distance tele-
somewhat dis-
torted, any im-
may tend to
mitigate this defect

transform>r has connected atross
not be strictly

@ with certain trans-

phony  transmis-

provement in the

¥ is desirable. When

more hope of suc-
cess is attendant
upon any attempt
which readers may
carec to make,
gradually improving as the weeks
go by.
Experiment

The receiver described in the
present article has incorporated in
its design many little things which
experiments upon wavelengths as
low as twelve metres have proved
desirable, such as type of circuit
and so forth, whilst the same
experiments have also indicated

CB-2

C.B—

0003 uF

Fig. 1.—The circudit of the receiver is the

Reinartz arrangement.

transformer method. The coil is
one of the well-known low-loss
varieties wound upon a purchased
former, therefore requiring very
little skill in its construction.

Upon looking at the theoretical
circuit diagram it will be scen that
the aerial coil consists of four
turns, whilst the secondary or grid
coil is made up with eleven turns
tuned by msans of a variable con-

837

its secondary winding a variable
necessary it has
formers; and since
sions usually sound
receiver which
signals are being

¢ B+ received the effect
of wvarying the
popular adjustment should

be tried for
best results.

the

Practical Hints for Success

Those reacders who intend build-
ing a receiver to this description
should not in any way depart
from the design, otherwise con-
siderable difficulty may be éx-
perienced in making the receiver
either oscillate at all, or clse
oscillate over the whole range of
the grid tuning condenser, The
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Fig. 2.—The layout of the panel is both simple and symmetrical. Blue Print

lay-out as given is the result of
very careful experiment with a
view to eliminating loss2s on the one
hand, and giving easy control of
reaction over the whole range on the
other. The positions of the various
components in relation to each
other should be treated with every
respect, particularly those which
form the grid and rzaction circuits.

No. 126a. Price 1s. 6d. post free.
Radio Chokes
If the external battery con-
nections to the set are long,

meaning those leads which go to
the low and high tension batteries,
it is possible that some difficulty
may be experienced in making the
set oscillate in a smooth and easy
manner, particularly if the leads
are twisted. Should this difficulty

be met with, then it is recommended
that small air core chokes of
some forty turns of No. 22 d.c.c.
wire wound round a lead pencil
be included in each of the leads,
when the trouble will be found to
have been overcome. The lead
pencil should, of course, be pulled
out after the chokes are wound.

It may be found in the case of

The connections to the coil-are kept short and are well spaced.

The 'long

cylindrical component next to the coil is the H.F. choke.

838
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some aerials that’in the course of
tuning there is one particular
setting upon the grid tuning con-
denser at which the receiver will no>t
oscillate; on the other hand, this
failure of the set to oscillate may
prevail over several degrees of the
condenser dial. In either case,
however, this condition of things
is indicative of the fact that the
grid circuit is tuned to the natural
wavelength of the aerial circuit.

MODERN WIRELESS

Choice. of Components

When choosing components for
short wave reception even more
care is called for than in the case
of broadcast reception upon the 300
(9994 ke.) to 500 (5994 kc) metre
band, the reason being thatif any one
component which is used in the grid
or plate circuit of thedetector valve
is poor, then the receiver will fail
to give satisfactory results with
regard to oscillation. Though it

A Warning

Should the reader decide to
build a set exactly to the speci-
fications given herein the actual
components which go to make
the set as illustrated are given
later. This list does not necessarily
mean that only these components
may be used before satisfactory

. results may ‘be obtained, but the

information is given to readers as a
guide to what is actually incor-

g
{

= (AN
_Iﬁﬁ M

b AERIAL

Botto
o/p (017

Top of Coil

~Fig. 3.—This wiring diagram should be followad in detail.

the coil.

€hould this spot occur at a position
upon which it is desired to receive,
then a small coil or fixed condenser
shounld be added in sertes with the
aerial, when the difficulty will. be
overcome. Owing to the tem-
porary nature of the adjustment,
the component may be connected
outside the set between the aerial
terminal of the receiver and the
lead-in,

Blue Print No. 126b.

will be at once recognised that this
remark applies to all receivers,
it nevertheless applies with greater
force where short wave receivers
are concerned. With regard to the
components in the remain-
der of the circuit these should
also be carefully chosen if the
best results are desired, a
warning which is common to every
receiver,
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Note the connections to

Price 1s. 6d. post free.

porated in the original receiver,
In the matter of wvariable con-
densers these must necessarily be
of a good low-loss type (there are
now several obtainable) and the
radio choke must be one having
small self-capacity.

The Coil
As previously mentioned, this is
wound upon a low-loss former, and
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after securing the wire by means of
threading through the hotes pro-
vided, leaving about three inches
spare for connecting purposes,
eleven complete

some readers may find that with
the fourteen-turn plate coil, the
receiver is a little too prone to
spoiling

oscillate, thereby the
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smooth reaction control usuall:
associated with the Reinart2 circuit,
Should this condition make itsel
manifest then it is recommended

that two or more

turns are wound
after which a
tapping is made
by making a loop
and twisting in
the usual manner.

When this tap-
ping is made four
more turns are
wound, when
another similar
tapping is made.
Still without
cutting the wird,
fourteen further
turns are wouni,
wh:reupon the
wire is broken,

All the controls for opera

ting the receiver are situated
in a convenient manner upon the panel.

turns be removed
from the coil,
after first making
certain that their
removal is really
desirable.
Tried
another aerial
which is known
to be quite
average, the
receiver certainly
oscillated more
freely than when
connected to my
cw, though not
in such a way that
control of reaction

on

One cabinet and baseboard of
a suitable size to take the panel
as given below. The cabinet illus-
trated is the ** All-Concert de Luxe”
type (Camco).

One Radion mahoganite panel
measuring 16 in. by 8 in. by
: 3/16 in. (American Hard Rubber
i Co., Ltd.).

i Two pieces of wood measuring
{2in. by 2in. by }in. (These are
i used as brackets for supporting the
i panel, at the same time securing
{it to the baseboard.)

i Nine terminals. (Those in the
i set are oxy-copper finished, supplied
: by Grafton Electric Co., Ltd.)

i One low-loss coil former 3in,

COMPONENTS REQUIRED

diameter by 3in. long (Collinson’s
Precision Screw Co., Ltd.).

Two variable square-law con-
densers, each of -0003 uF capacity
(Igranic Electric Co., Ltd.).

One fixed condenser, with grid
leak clips, of .0003 pF capacity
(Dubilier Condenser Co. (1921),Ltd.).

One grid-leak of 2 Me (Darco).

Qne ““ anti-pong ’’ valve holder
(Bowyer-Lowe Co.).

One radio frequency
(Lissen, Ltd.).

One low frequency transformer
(Power Equipment Co., Ltd.).

One low frequency transformer
(Fuller’s United Electric Works,
Ltd).

choke

denser Co., Ltd).

Instruments, Ltd.).

fers.
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Two ‘' Vibro ' wvalve holdersz

(Burne- Jones and Co., Ltd.).

Two fixed condensers each of
pF capacity (Telegraph Coa- i
dual rheostats

Three (Radio

One variable anode resistance

(Watmel Wireless Co., Ltd.).

Packet Radio Press panel trans-

Quantity of No. 22 d.c.c. wire.
Quantity of No. 18 tinned copper :

connecting wire.

One yard V.I.R. flexible wire.
Two black wander plugs.
One red wander plug.

One nine-volt grid battery.

Cessssrarssennessasine esvessnan Prerseressereennes T R T T T S R TTTC T Tocsasucsnsnnsnsnernsronseanssantaeresarens T e

leaving about 3in.
to spare, and two
twists are made
round one of the
rods of the former
toprevent the coil
from unwinding.
The -resulting coil
will be seen in
Fig. 4.
The Plate Coil

Unfortunately,
the aerial with
which the author
has to carry out
most of his work
is for some un-
‘known reason
possessed of very
high resistance, in
spite of the fact
that every pre-
caution has been
taken to remove
the defect. In
view of this

The wiring of the receiver is well spaced ana the
more important leads are kept short
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left anything ta
be desired. Though
readers may find
that there is nc
difficulty in this
direction, the
remedy given will
simplify matters
should they meet
with the trouble
suggested.

Mounting Com-
ponents and Se-
curing the Panel

All the *“ wvari-
able” com-
ponents are
mounted upon the
panel, as may be
seen from the
photographs and
in th: illustration
which shows the
front of the set;
the condensers on
the left and right
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are the grid tuning and reaction
condensers respectively.

The panel is secured to the base-
board by means of the two wooden
blocks mentioned in the list of
components, the reason for using
these in preference to the usual
‘brackets being in order to eliminate
as much unnecessary metal in the
receiver as possiblé. The coil is
secured to the panel by means of a
small brass screw passing through
the lower ring of the former.
The relative positions of the various
components, both upon the panel
and upon the baseboard, are in-
dicated in the diagram illustrating
the general layout of the set, and
it cannot be too greatly em-
phasised that departure from this
layout is not to be recommended.

do, it will be found that better results
will be obtained by using valves of a
special type. In actual tests made
with the receiver during the
reception of the short wave station
operated at Schenectady, New
York, the following were used in
turn as the detector with pretty

much the same results, but all de-

cidxdly better than those obtained
with the ordinary ‘‘ general pur-
pose " type : B.T.H. By, D.E. 3B,,
D.E.4.,, DEE.5B and the French
Radio-micra -06 valve. In the case
of the B4, D.E. 3B, D.E4 and
the French .06 valves an anode
voltage of 50 appeared to be ample
in that no difference in results was
observed upon increasing this vol-
tage. In the case of the D.E,
5B., however,. an anode voltage

coil.

Fig. 4.— Details of the connsctions to the

The top end or beginning of the

winding is connected to C; and grid con-

denser, while the end of the winding Is
connected to C,.

706, avo EARTH ——
70 AERIAL —
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Operating and Testing the
Receiver

For the successful operation of
the receiver, the reader should pay
due attention to giving the receiver
a thorough test before attempting
to receive the American telephony
stations, and this may be done by
connecting the accumulator to its
proper terminals and first testing
out the filament lighting circuit,
seeing that each filament resistance
controls the brilliance of its par-
ticular valve ; joining up the H.T.
and grid-bias batteries in their
respective positions, observing my
previous remarks about maker’s
instructions as to voltages, con-
necting the aerial, earth and tel~,
phones to theirrespective terminals-
and then proceeding as follows :-

70 G amo GRIO CONDENSER —-—To

Y

roc,

: Wiring

It will be seen from the photo-
graphs that ordinary No. 18 tinned
copper wire is used for connecting
up, and the reason why this wire
was chosen instead of the popular
“ square rod "’ is that it enables the
connections between woints to be
kept short, meaning that the wiring
may be kept cousistcnt y efficient
"and well spaced without recourse
to making right-angle bends. All

connections should, of course, be

soldered.

Valves to Use as Detector
It will be understood that this
receiver is designed for use wit}
th> ordinary four-pin type of
valve, and though actually any of
tl.e ‘‘ general purpose ”’ valves will

The wiring of the com-
ponents which are secured
to the baseboard may ve
followed from this photo-
graph. Note the short
leads which connect the
grid coil in circuit.

of 72 appcared to give the best
results.

The L.F. Stages

As a separate H.T. positive
tapping and grid-bias‘ connections
are provided for the low frequency
stages, the wvalves used in this
part of the circnit may be of the
special L.F. types if desired,
the anode voltage being raised to
120 volts if required, suitable grid
bias being applied to suit the latter
voltage. In choosing these L.F.
valves readers should comply in
detail with the maker’s instructions
as to the correct anode and grid bias
voltages to be used, as by Sso doing
they will find that best results
are thus obtained.

841

With the valves lighted to a
‘suitable brilliance and with the
grid tuning condenser set to its
zero position, the reaction con-
denser should also be turned to its
zero reading and then slowly
turned towards the higher end of
the scale until the receiver is just
oscillating. Once this condition
has been established then thetwo
condensers, grid tuning and re-
action, should be turned simul-
taneously but very slowly, the grid
tuning condenser being turned
slightly faster than the reaction
condenser. In this way it will
not be long before a C.'W, station
(probably an amateur) is picked up,
whereupon the best results should
be tuned for by means of the grid
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THE AMERICA THREE—Continued.

tuning condenser, and final re-
adjustments' made upon the re-
action condenser. The tuning of
this first station is typical of the
method of handling the receiver
and should be practised -several
times before attempting to pick
vp the long distance telephony
stations. Once the operation of
the receiver is thoroughly mastered
then reception of short wave
telephony may be attempted,
though it must be remembered that
for the reception of this the
receiver must be just off the
oscillating point, otherwise speech
cr music will not be recognised.
At the present time of the year the
best time to attempt this work

station sending ABC at intervals
and signing off with the call sign
WIR ; this station is New Bruns-
wick, N.]J., and according to the
August issue of Q.S.T.is workingon
74 (4052 kc.) metres. This informa-
tion will give some indication of
‘“ position”’ to those readers who
have acquired the habit of reading
slow Morse. Further assistance
in calibrating the receiver will be
given by carcful listening to
amateur transmitters, who very
often give their wavelength during
the transmission.

Fading
When the handling of the receiver
has be¢ome a commonplace opera-

Two large condensers are connected across the batteries,
one condenser being across each tapping.

is after 1x pm. (B.S.T), and
though the present conditions are
such that one cannot guarantee
to be able to pick up telephony at
the very first attempt, some nights
at any rate will bring their reward.

Schenectady

«t will be found that the short
wave station at Schenectady will
come in with the grid tuning con-
denser somewhere between 8o and
100 deg., while the station at
Pittsburgh will be very much
lower down the, scale. Between
Schenectady and Pittsburgh will
be heard a verv loud Morse (C.W.)

tion it will ‘be found upon
favourable nights that it is
possible to receive American
telephony on a loudspeaker, and
though at present the reception is
usually distorted and accompanied
by ‘ fading,”” as the winter ap-

proaches so will results improve,

Atmospherics

During last month several
attempts were made to receive
American telephony, and though
atmospherics were at a deafening
strength on most occasions, there
were few nights when the attempts
were unsuccessful altogether. At

R42
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times signals were remarkably good,
speech being perfectly clear, only
a word being lost now and again
as a result of a heavy atmospheric.
Results

Probably the most successful
results obtained recently were those
on July 31st,at 11.10 p.m. (B.S.T.),
a2nd August 1st, at midnight, when
Schenectady was received at
“small room ’’ loud-speaker
strength but badly spoiled by
atmospherics. At approximately
the same time Pittsburgh was also
goed, though not quite so strong.

An Unknown Station

At 2 am. (B.S.T.) August 1st
conditions improved considerably,
in that atmospherics were less
fierce and in between periods of
fading, signals from both stations
were at very fair loud-speaker
strength. At about the same time
another telephony station was also
received wi41 the grid tuning con-
denser set at zero, and thoughit was
possible to, recognise the trans-
mission as being telephony it was
not possible to understand it.

Time Difference

Taking into consideration the
difference in time between this
country and America, and the
question of light hours, the results
obtained during these recent tests
indicate that there are few nights
when at least some sort of result
will not be obtained, though
whether or not signals will always
reach loud-speaker strength is, to
use a well-known phrase, “in the
lap of the gods.”

Improving Conditions

At the time of writing the present
article, the main difficulties which
have to be met are atmospherics
and fading, and though as time
goes on the atmospherics will
gradually get less, the question of
fading is always a speculation;
nevertheless there will be times
when signal strength is such that
the telephones may be changed for
the loud speaker with very pleasing
results. Those readers who have
a knowledge of the Morse code
will find in a receiver of this type
a marked interest. It may be said
that on any evening hosts of
amateur transmittersof all countries
may be heard working with each
otker upon wavelengths around 70
metres, and a comparison of the
relative signal strengths will indicate
whether the night is gosd or bad
for long distance work.
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Kilocycles?

The use of frequency vather than wavelength is more scientific and in man
Y Y

cases more _conventent. Some of the arguments in  favour of the change are given
below, with a lable of kilocycle equivalents.

tions were first investigated, the wavelength

of the disturbances produced was very small
(of the order of one metre or less) and could actually
be measured as a length.

As the science developed, however, the wave-
lengths used became longer and longer, and the
term wavelength became merely a method of
distinguishing between different stations.

The fundamental property of any tuning circuit,
however, is its frequency, the wavelength which may
be radiated being a secondary effect. A wave-
meter (so called) is in reality a frequency-meter,
since it is the {requency ot the circuit which is
varied by the condenser or variometer employed
for tuning.

IN the early days of wireless, when ether radia-

heterodyne users will appreciate the saving in
calculation obtained by using frequencies rather
than wavelengths.

We deal in wavelengths in the H F. amplifier
and frequencies in the L.F. amplifier—a ridiculous
state of affairs.

By the use of the kilocycle as a unit (x kilo-
cycle=1,000 cycles) it is just as easy to refer
to the frequency of a station as to the wave-
length.

Table:

A table is appended giving the ({requen-
cies of the principal stations heard in this
country.

At present the figures in kc. are a little odd,
but as the use of frequency is adopted the

] Call | Wave- | Kilo- ] Call | Wave-| Kilo-
SO, Sign. |length: | Cycles, R Sign. {length.| Cycle.
Sheffield .. v ..| 6FL 301 996 Petit Parisien =~ | 345 869
Stoke-on-Trent .. 6ST 306 980 Madrid EAJ7 | 392 765
Pradiord. . 2LS 310 967 Rome .. 1RO 425 705
Liverpool 6LV 315 952 Stockholm SASA 427 702
Nottingham 5NG 325 920 Jeipzig £ — 454 660
Edinburgh 2EH 28 914 Ecole Superieur EPTT 458 655
Dundee .. 2DE 331 906 ‘Berlin .. : - 505 504
Hull 6KH 3335 895 Prague .. ..| PRG 555" | 54¢
Plymouth 5PY 338 887 Lausanne HB2z 850 353
Leeds 2LS 346 867 Hilversum' ‘NSF | 1050 285.5
Cardiff 5WA 353 849 The Hague PCGG | 1070 280"
Londcn 2L.O 365 821 Geneva 2 ..| HB1 1100 273
Manchester 272Y 378 703 Konigswusterhausen..| LP 1300 231
Bournemouth 6BM 336 777 Daventry 5XX | 1600 187
Newcastle 5NO 403 744 Radio-Paris SFR | 1780 168
Glasgow .. ,55C 422 711 Amsterdam PCFF | 1955 153
Belfast 2BE 439 683 - - 2200 136
BialGh .\ [ e[ SIT - | g Lulb30r (el Tower ., FL {| 2650 s
Swansea . . . .| 55X 482 622 East Pittsburgh ' KDKA { 68 | 4409
Aberdeen opp ..| 2BD 495 606 Schenectad 309 970
Brussels .. SBR | 265 | 1131 FHCCHACY s WGY | 380 | 789

If it is desired to know whether two stations
will heterodyne one another, their frequencies must
be calculated, because a frequency separation of at
léast 10,000 cycles may be required if the stations
are not to interfere in this way; while all super-

frequencies may. be changed slightly; e.g., 21O
would not work on 821 kc. but might change to
820 kc. In the future the use of kc. will be
adopted by MopERN WIRELESS. the wavelengths
also being given for a time,
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Y ORKE

—

In the studio of WGY, the well-known Schenectady station.

casting ?”  ““ What are conditions

like in New York ? ” ““Is the inter-
ference really as bad as it is made out to be ? ”
These and hundreds of other questions have been
showered upon me every day since my return from
America, where, as readers of this journal know,
I have been investi-
gating wireless condi-
tions this summer.

As I can scarcely
answer even one of
these questions in a
single article, I can only
hope this month togive
youa few impressions
about New York itself,
and the wireless con-
ditions which, com-
pared with  English
standards, are so
strange in that city.
Think of London with
not o#e station such as
we have at present,
but a number. Think
of these all broad-
casting at the same
time—some trans-
mitting music, - others
lectures, still others

= V‘/T HAT do you think of American broad-

The avparatus roon; on the roof of
WJZ—-WJY, New York.

baseball scores, and here and there a hotel
orchestra. Just to present to you a more detailed
picture, I have drawn on another page a map
showing, as near as I can, the relative
positions of the leading New York broadcasting
stations on the map of London. I have taken
as a start station WNYC situated at the City
Hall and placed in my
map on its equivalent
—the Mansion House.
WJZ, the Radio Cor-
poration station on the
roof of Aeolian Hall,
New York, falls, by a
strange chance, just
“about where the zLO
station is at present.
The installation on the
Aeolian Hall  really
comprises two stations,
for there are two separ-
ate and distinct trans-
missions on different
wavelengths at  the
same time. The two
lattice steel  masts,
which you will see in one
of the accompanying
photographs, support a
donble aerial split in
the middle by insulators
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and with two down leads,
The two parts of the
aerial are of unequal size,
one used for sending out
programmes for WJZ on
454 metres (660 kc.,
and the other for station
WJY on 405 metres
(740 kc.). Ispent a very
happy. evening at this
pair of stations, and will
tell you more of them
later in the article.

A Powerfal Radiator

You may think one
station at the Mansion
House and a pair in
Oxford Street would be
quite sufficient. Con-
tinuing our scheme, we
find station WEAF
(with 5 kilowatts in the
aerial—no mean power
to radiate in the
suggested area !) placed
somewhere about where
Victoria Station stands.
As if this were still not
sufficient, about a third
of the way down Park
I.ane we should find
station WHN on the

MODERN WIRELESS

Regent  Street, one
practically opposite
the other on the two
sides of the street.
These would be stations
WGBS. (Gimbell Bros.’
Stores) 'and WMCA (the
Hotel McAlpine broad-
casting station). These
work on wavelengths of
316 (950 ke) and 341
metres (879 kcy respec-
tively. Soasnot toleave
the very respectable
western-suburbs out of
the running, we find sta-
tion WIBH at the Hotel
Majestic, New York, fall-
ing somewhere about
where Whiteley’s Stores
are found in Bayswater.
The wavelength of this
station is 273 metres
(1,100 ke.).

Don’t 1magine
completes the New York
list. There are others.
There is one station, for

this

The Switchboard for line connections for

‘“outside broadcasts

top of a variety theatre, with a wavelength
of 361 metres (833 kc.). Just to make things a little
brighter, a further run in a taxi-cab. would
bring us to a pair of stations half way down

example, run by a Bap-
tist church and another
by a railway company,
but these are not oper-
ating regularly. Those I
have named can be heard almost any night, all opera-
ting at once. Justbefore Ileft New York our Ameri-
can contemporary Radio News opened the station
WRNYon the top of the Hotel Roosevelt, which,

"at WJZ-WJY.

How a map of London would appear if the leading New York broadcasting stations
were transferred to their relative positions in our capital.
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on our converted London map would fall some-
where about Portman Square.

Selectivity Problems

If you were living in the heart of New York,
within a stone’s throw of any of these stations, you
would probably
experience some
troubleincutting
out interference,
unless, of course,
you used a
super-hetero-
dyne. You
might think that
even with this
remarkably
selective instru-
ment there would
be trouble, but
strangely enough
it is not so. The
great steel build-
ings have a
remarkable ab-
sorbing spower,
and in some
parts of New
York screening
1s so great that
even the great WEAF station with its 5 kilowatts
can scarcely be heard. Within a day or two of
arriving I fived up a super-heterodyne in niy
room on the tenth floor of the Hotel Pennsyl-
vania. This great steel structure, the largest
hotel in the world, has 2,100 rooms, each with
its own private

September, 1925

different points. At this particular point of the
city, Broadway runs almost parallel with 7th
Avenue, so that a short walk up either 32nd or
33rd Street from the Pennsylvania brings you into
Broadway. The ‘“block ” between 7th Avenue
and Broadway, bounded by 32nd and 33rd Streets,
contains but two
buildings, these
joining one
another. One is
the Hotel
Pennsylvania,
already men-
tioned, and the

other  Gimbell
Bros.’ Stores.
Gimbell's is a

stores similar to
our own depart-
ment stores in
London, and has
its own broad-
casting station
on the roof. You
will thus see
that next door
to me I had a
kalf-kilowatt
broadcasting
station. On the
opposite side of Broadway frem Gimbell’s stands
the Hotel McAlpine, also a half-kilowatt station.
At the beginning of my stay in America the
actual transmissions were made from the roof of
the hotel, but while I was in America a transfer
was made from the top of the hotel to the towers
of the Lacka-

bathroom, iced
drinking water
on tap, six diffe-
rent restaurants
and every con-
venience that
American
ingenuity can
devise. It is

situated on
Seventh Avenue,
between 32nd
and 33rd Street.
Ishould mention
that the main
thoroughfares
running up and
down New York || =2&
are called fo+

avenues and the
streets running
at right angles
are numbered.
This rectangular
arrangement of
the city makes it very convenient to find one’s
way about. Broadway alone of the avenues
is not straight, but straggles-irregularly through the
citv. being cut through bv the various avenues at

In the main studio of WJZ, New York, one of those visited
by Mr. Harris when obtaining information for this article.
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wanna Railway
terminal in New
Jersey. The
distance from
the Hotel McAl-
pine to the
Lackawanna
station 1s but
a mile or two,
so that the
change did not
greatly relieve
the congestion.
I have already
mentioned where
the New York
stations. are
found, so if you
think of the
Pennsylvania as
the Piccadilly
Hotel, and these
two stations
WGBS and
WMCA as a pair
on opposite sides of Regent Street, you will have
some idea of my immediate wireless neighbours.
Not wishing to disturb other occupants of the
hotel with a loud-speaker, I used telephones for
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reception, and two or three evemings
after my arrival I sat down for the
first time to listen-in in New York.
All the stations I have mentioned
were going, with the exception of
that on Hotel Majestic (at Bays-
water, we will say), which, owing
to a dispute between the hotel
owners and the people who were
conducting the broadcasting service,
was temporarily closed down.
Gimbell’s was going at full foree with
a soprano song, the Hotet McAlpime
was. running an orchestra, Broadway

The Hote! Pennsylvania,
where Mr. Harris stayed
in New York. The raom
in which some of the ex-
periments described were
conducted is situated
near the arrow-point.

station WHN was putting a couple

6

of comedians ‘“ en the air,”” while
W]JZ and WJY were each running
their particular items. Down town,
WEAF was hard at work and the
Municipalstation WNYC was also in
full operation, yet using a super-
heterodyne with a 2 ft loop there
was not the slightest difficulty in
picking out one from the other.as
clean as a whistle. The wvolume
from even the nearest was not
great, owing to the absorption by
the steel building in which I was
working, and the whole of the time

MODERN WIRELESS

I was listening-in at the Hotel Pennsylvania I failed
to get any station outside New York other than
station WOR at Bamburger’s Stores in New
Jersey, about twenty miles away.

Local Absorption
This local absorption and screening is really for
the New Yorkers
N ary ...............-..............................-..:: tbemselves' a
On the roof at WJZ-WJY. | godsend. Strange
The interior of the building 25 1k may seem,
= there are
hundreds, if not
thousands, of
sets other than

on the right is shown on
page 844.

super -hetero-
dynes in operation in New York every night, the

users having little difficulty in picking up the
local station they want. American receivers are
astoundingly selective, and if you are seven or
eight miles away from the cily, practically any
of the commercial sets will give you sufficient
selectivity to eliminate all the stations’ you dom't
want, Irom this you will see that there is not
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a single set on the British market (other than the
super-heterodyne) which would be of the slightest
use in New York suburbs. Crystal sets, of course,
owing to their lack of. selectivity are practically
dead.
In the Suburbs

So as to get a better idea of the receiving
conditions in the average American suburban
home, I listened-in on several occasions at distances
of eight or nine and at forty miles. At these
different places I must have used at least a dozen
different receivers other than super-heterodynes,
and in no case was I unable to separate the station
I wanted from those not desired. Most miraculous
of all, there was no howling! This may seem in-
credible to the British listener, but I can assure
you that in the
many hours of
listening in
America in the
neigh bourhood
of New York,
Chicago and
other cities, I did
not hear a single
chirp, and was
able to listen to
distant stations
with no interfe-
rence whatever,
other than that
which came from
atmospheric
noises. The
reason is that
with very few
exceptions none
of the com-
mercially made
receivers radiate
when used either
properly or
improperly, and
you cannot make

them radiate
without altering
the wiring.

Would that this
were so with
British com-
mercial receivers!
Secondly, by
intensive campaigns against radiation the
American home-builder has been educated up
to the point when, if he has a regenerative
receiver he does not oscillate or else he builds an
instrument which has a non-radiating circuit.
I am, of course, able to speak only of my own
experience and it must be remembered that my
visit to America was during the summer months
when there is far less wireless activity than in the
winter. I am told that some districts are rather
bad for howling, and that in the winter time one
gets a certain amount of it, but the fact remains

Controiling the output at the ‘ Radio News '’ stataon WRNY
on the Hotel Roosevelt, New York.
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that I was able to listen in for five hours con-
tinuously on one occasion in a residential suburb,
during which time I picked up dozens of stations
at distances up to eight or nine hundred miles away
without the slightest interference. The set on
which I did most listening that evening had but one
stage of high ‘frequency, a detector and two
note-magnifiers, and the whole of the tuning-in
was done on a loud sgeaker, yet Iwasable to pick
up half-a-dozen Chicago stations and others even
farther west. As the crow flies (if it worried about
flying so far), Chicago is 707 miles from New York,
and I was east of New York at the time. To
give you an example of the selectivity of the set
inquestion, I may say that KDKA was operating on
30q metres (roco kc.), ata distance of some 350 miles
whilst simul-
taneously station
WAHG, some
twenty-seven
miles off, was
operating on a
wavelength of
316 metres (g50
ke). I had no
difficultyin sepa-
rating one from
the other.

Now as to
the programmes.
Generally they
are good and
there 1s plenty
of variety,
although on the
whole they are
less ambitious
than ours. New
Yorkers are very
fond of good
music and the
big hotels have
excellent or-
chestras, which
are frequently
‘“‘ put on the air.”
There seems to
be plenty of
talent available
1n variety,
although
Americans have
the same difficulty with the better talent as we
have here-—objection by the theatrical and concert
interests.  Generally : the  programmes follow
about the same lines as our own, except there
is more in the morning: Station WEAF, which
is operated by the American Telegraph and
Telephone Company, sends out, for example, every
mommg from 6.45 to 745 what are known as

‘ setting up exercises.” These are very popular
among listeners and give them an opportunity
of doing.‘ physical jerks” under a competent
instructor. At WEAF there is a continuous
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programme from I1.0 a.m. to noon, and thisstation
starts again at 4.0 p.m., running on until about
midnight. Station WJZ runs continuously from
10.0 to 11.0 and from 1.0 o’clock until about mid-
night. WJY scems to

MODERN WIRELESS

sitnated in a small building on the roof, the
interior of which as well as the exterior are shown
in one of the photographs accompanying thisarticle.
Few of the New York stations seem to ‘‘ reach
out ”’ weil. WEAF, for

orerate only for a short

time each day, starting s

about 7.30 in the even- ¢

ing.

A Visit to the Stations PSSR
I visited a number of - -: =

the New York stations

while they were actually ~
operating. I spent, for

example, a very happy

evening at station WJZ,

and WJY, where by the

courtesy of the Radio

Corporation of America,

I was allowed to go just

where I pleased during

the wholc of the evening.

In fact it was nearly on

o'clock when I arrived

back at the Hotel

Pennsylvania. The two

studios at this station are quite small compared
with those at 2LO, but are tastefully fitted
up with a comfortable reception room for .the
artistes. The announcers at this station are all
University men,
chosen, as are
the British an-
nouncers, with
a close regard
to their
elocution! Some
of the other New
York stations
have very poor
announcers, and
one in particular
is very carelessly
conducted. Great
care is taken at
the station WJZ
and WJY to
ensure good
reproduc tion,
and the modu-
lation is watched
all the time by
means of an
oscilloscope,
which shows by
means of a
rotating mirror
a wave form
corresponding
with sounds,
broadcast. The arrangement of the apparatus in
the control room is most convenient and the
whole plant has a very businesslike appearance.
The transmitting panels, dynamos, etc., are

The double aerial at

Station WJZ—WUJY,
New York.

Listening for ship distress signals at Station WJZ,
American broadcasting station musthave a certified operator
continuously on watch on 600 metres, (500 kc.), so that
broadcasting can be stopped immediately an SOS call is
heard.

example, although it has
a power of five kilowatts
in the aerial, does not
seem to be so well
received in England as,
to take an example at
random, WHAZ, a half-
kilowatt station at Troy,
N.Y., which I frequently
hear in the winter time.
This is undoubtedly due
to local conditions, as
the WEATF station is
probably the best
equipped in America,
although others have
more power.

I noticed that an Ameri-
can speaker {rcm the
London station recently

referred to *thirty-eight
stations in New York
city broadcasting simultaneously.” Actuaily, in
my experience, on any given night, there are

rarely more than eight so deing, and occasionally
a ninth or tenth may break in for a few minutes.
Possibly the
speaker meant
“New York
State’’— a very
large area, inclu-
ing stations a
hundred or two
miles from the
city. This, of
course, would
include WGY ,at
Schenectady,
WHAZ, at Troy,
and many others.
Salvation for the
listener is found
in this distance,
and the main
selectivity  pro-
blem centres
round the use of
a number of
stations in very
close proxmity
to one another,
Of the five hun-
dred odd broad-
casting stations
licensed in the
United States,
there are barely one hundred working regularly,
and of the remainder a number have a power
of only five or ten watts, which, of course, will
not cause any appreciable interference.

Every
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RECEIVER

W-H-FULLER

T is interesting to look back
upon the development of
supersonic  heterodyne re-

ceivers during the past few months
and observe therefrom that con-
siderable progress has been made,
especially in the introduction of
special components designed ex-
pressly for use in super-heterodyne
receivers. Extensive experiment-
ing with various circuit arrange-
ments has also resulted in a
decrease in the number of operat-
ing controls, and as a result tuning
has been appreciably simplified.

' A SIMPLE EIGHT VALVE
| SUPERSONIC

quency amplification
is employed, this
being found in
practice to provide
a convenient means
of obtaining reaction (duc to the
inherent tendency towards- self-
oscillation exhibited hy a straight-
forward high frequency amplifying
valve), convenient control of this
reaction effect being obtained with
the aid of the potentiometer R,,.
The oscillator coupler has already
been mentioned, two of its windings
being connected in the anode and

four further terminals are supplied
to allow the application of separate
voltages to the oscillator valve,
the intermediate frequency am-
plifiers, the second detector and
the note magnifier.

The Filter Circuit
The anode circuit of V, includes
the primary winding of the first long

:Izﬂlll

III}III}

. nxnmmmm}

r
p*
l ,IM”

Fig. 1.—The potentiometer R,;, serves to stabilise the first H.F. valve, while R,., performs
the same function for the long wave amplifier.

The Circuit

The circuit arrangement of the
prescot receiver is shown in Fig. 1,
The oscillator coupling is a unit
consisting of three coils being
employed as a means of obtain-
ing oscillation of the oscillator
valve and at the same time afford-
ing the necessary coupling with the
grid circuitof the firstdetector valve,

H.F. Amplification
A stage of ordinary high fre-

grid circuits of the oscillator valve
V,; (the latter circuit being tuned
by a variable condenser of 0005 uF
capacity) the other winding being
shown as O, in the grid circuit
of the first detector valve V,. This
latter works on. the leaky grid con-
censer principle, the grid con-
denser and leak, C, and R, respec-
tively, having the usual values of
«0003u I' and two megohms.

The first two valves are given
the same anode potential, while

850

wave transformer T, this being
designated by some as the “flter”
transformer since it does wnot
respond to either of the two high
frequencv currents .in the circuit
but to the ‘‘bzat” or ‘inter-
mediate ”’ frequency currents set
up by them. The szcondary winding
of the transformer is connected
to the first of the long wave amplifi:r
valves V,, V, and V, It will
be seen that thz Jower end of cach
transformer secondary winding in



September, 1925

the long wave amplifier is con-
nected to the slider -of -a potentio-
meter R,,. Experiment has prowed
thatcontrol of fhe reaction efiect
in fhis part o the recerver is meces-
sary for dbtaining the maximum
output:and fhe use of fhe potentio-
meter .connected  where shown
generallyprovides adequate contrul.

L.F. Amplification
A furfher transformer T, couples
‘he last valve of the long wave
amplifier and the second «detector

valve V. ithe leaky grid cendenser

methed being wutilised here as im
the «case ‘«of V,.. ‘Only ‘one stage of
low ‘fxeguency -amplification is em-
ployed (transformer conpled) this
being found to give ample vainme
ffor ordinary purposes. Where it
is «lesired to o©btain increased
waolume, however, it s mot a
difficult matter to add a funther
stage:of low freguency amplificattion
without upsetting the general waork-
ing. This fbnngs ito ithe #ore an
impertant point which should ihe
very «arefully noted by eweryane
who decides o ‘build the present
receiver. The layout and witing
shown iin ‘the various diagrams and
photographs have only been arrived
at after considerable time 'spent
in experimenting with various'bench
layouts in order to determine how
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The walves, iintermediate frequency transformers, oscil-
lator .coupler, &tc., are mounted on the ibaseboard.

the wafious compenents might best
he arranged o as 4o keep the :size
of the wecekver within-zeasonable
limits, @t dle same time having
regard #o the M «effects af dmter-
:action due to injudicious crowding.
It is not 4o ‘be imagined, ©f -course,
tha't results must necessarily suffer
with modification of the design,
‘but it must be emphasised thatsince
#his s always possible it 15 unwise
1o depart from .a design which has

The battery terminais

are mounted conveniently behind
the panel.
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received experienced. deliberation
in its layout.

Panel Layout

A glance at the photo-
graph showing the front of the
panel will dmdicate clearly the
simplicity of the layout. The three
‘tuning condensers are arranged in a
row mear the top edge of the panel
on the left, the first (extreme left)
heing the frame aerial tuning con-
denser, the second that which
tunes the secondary winding of the
short wave H.F. transformer, while
the third varies the frequency of the
oscillations generated by the
oscillator wvalve, The terminals
to which the frame aerial must be
connected are seen on the left of
the panel.

Petentiometers

The two potentiometers are
placed ‘below the variable con-
densers, that on the left control-
ling the oscillation tendency of the
first valve, while theother performs
a- similar function for the long
wave amplifying valves. Each
valve is provided with a separate
rheostat, these being arranged
along the lower edge of the panel.
An ‘““on-off ’ filament switch is
provided for the purpose of switch-
ing the low tensien current on or
off without .adjustment of the
rheostats—an obvious advantage,
for haviang once found a suitable
filament current for each valve the
rheostats may be left alone from
one night to the next. The terminails
for the telephones or loudspeaker
are seen on the right of the panel.

The Construction

As will have been gathered from
the photographs. the form of con-
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The second detector grid-leak and condenser are held in position by their

struction employing a baseboard for
the mounting of the fixed com-
ponents has been adopted. Among
the latter are the long wave trans-
formers, the low frequency trans-
former, valve holders, and short
wave transformer holder.

The necessary terminals are
mounted upon a strip of ebonife
which is in turn secured to the back
of the ebonite panel by means of two
brass brackets. Thus it is possible
to preserve a tidy appearance
when using the receiver, the battery
leads being passed from the in-
terior, through the side of the
cabinet to the various batteries.

The Components

The following list of components
has heen compiled for the con-
venience of intending constructors,
and the actual makes employed
are also indicated. Equal results
could doubtless be obtained with
other makes of components, but the
less experienced amateur, at any
rate, is advised to comply with
the actual specifications in order
to be quite certain of being able
to duplicate the results obtained
with the receiver as photographad.

The actual components are :—

One ebonite panel 26 in. by
8in. by }in. (Peto-Scott Co., Ltd.).

connecting wires.

One 3-ply baseboard 26 in. by
7% in. by 3/16 in. (this thickness
was found adequate).

One cabinet of suitable dimen-
sions (that shown is of the sloping
front type with lifting lid).

Fig. 2.—Constructional de-
tails of the brackets.

One strip of ebonite 10} in. by
I in. by } in. (Peto-Scott Co., Ltd.).

Two ‘ooo5uF square law con-
densers (Jackson Bros.).

One 0003 uF square law con-
denser (Jackson Bros.).
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Three intermediate frequency
transformers, one filter transformer
and one oscillator coupler for
desired waveband (Peto-Scott Co.,
Ltd).

Eight ‘ Antiphonic’  valve
holders (Burndept Wireless, 1.td.).

Eight filament rheostats (Lissen
bright emitter wire wound rheostats
have been used. The choice of
rheostats is discussed at greater
length in a later paragraph).

Two potentiometers (L. Mc-
Michael, Ltd.).

One 25 uF condenser (Telegraph
Condenser Co., Ltd.).

One valve holder (Goswell En-
gineering Co., Ltd.).

Two -0003 uF fixed condensers
with clips, and two 2 megohm grid
leaks (Dubilier Condenser (1921)
Co., Ltd.).

One low frequency transformer
(Ormond Engineering Co., Ltd.).

One On-off switch (Peto-ScottCo.,

Ltd)).
Fourteen nickelled W.O. type
terminals.
About 1 ft. of brass strip.
Supply of 6.BA. screws and

nuts.
Quantity of Glazite wire for
wiring purposes.
Packet of Radio
Transfers.

Press Panel
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The plain type of valve socket holds the plug-in H F. transformer.

Drilting Operation

Having obtained the necessary
components, the panel may be
drilled to take.the variable con-
densers, rheostats, etc. The correct
positions for the centres of these
holes are given in the diagram of
Fig. 3, and the different sizes
required may be determined on
examination of the components
themselves. The ebonite terminal
strip- should also be drilled at
this stage, and, after mounting the
terminals, ‘may be secured to the
ebonite panel in the position shown
m Fig. 4, and in the manner in-
dicated in Fig. 2. Two strips of
brass are utilised, bent to the
angle shown, or if it s desired to
arrange the panel on a vertical
plane (this may be done without
ill effect) the strips should of course
be bent at.right angles.

The Switch

The ‘“on-off”” switch requires a
rectanrgular hole in the panel to
allow correct mounting, and this
may beconveniently made withthe
aid of a fretsaw. It is possible,
however, to Temove a piece of
ebonite of approximately the cor-
rect size by drilling a number of
holes side by side around the
rectangular piece it is- desired to
remove. After removal the jagged

edges of the hole may be filed down
a little and the switch mounted.
It will be found that the front
metal plate of the switch hides the
rough appearance of the hole.

The mounting of the remainder
of the components on the panel
requires no comment.

Mounting the Components

The next work requiring atten-
tion consists in mounting the com-
poneuts on the baseboard. This,
while a comparatively simple task,
should be undertaken with care,
for if the positions shown in Fig. 3
are not copied exactly, the wiring
process will be rendered more
difficult. The oscillator coupler
and intermediate frequency trans-
formers are, it will be observed,
secured in position with their
adjacernit bases just touching. Itis
only necessary, therefore, to find
the exact position of one, when the
others come naturally into their
correct places.

With the transformers in position,
the correct spacing of the valve
holders is easily carried out, 6BA
screws and nuts (the former in-
serted from the under side of the
baseboard) being used to secure
them in position. One of tbe grid
condensers, that on the right hand
side in- Fig. 4, is'screwed to the
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baseboard while the other is to be
held in position by the wiring.
The remaining components to
mount are the low frequency
transformer, the T.C.C. condenser,
and the H.F. transformer
holder.

A fixed condenser (C; in the -
wiring diagram) is provided by
the makers with their filter trans-
former for matching purposes and
is to be szcured, as in the case of the
grid condenser mentioned, by means
of the wires connecting it in
circuit.

Wiring the Panel

Before securing the panel to the
baseboard it is advisable to proceed
with some of the wiring on the for-
mer in order to avoid undue
difficulty later. ““ Glazite ’’ has been
used for making the various con-
nections, this consisting of tinned
copper wire of round section,
covered with insvlating slceving of
various colours. In the present in-
stance vellow sleeving indicates
the grid circuits, red denotes the
anode circuits, while blue and
black leads have been used for
the positive and negative filament
connections respectively. If desired,
of course, the well known bus-
bar system of wiring may be
adopted.
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Fig. 3.—The drilling of the panel is simple for a set employing so many valves.
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L.T. Leads

The first lead to solder in position is that making
connection with a terminal of each rheostat. It is
not vitally necessary to connect any other wires
before fixing together the panel and baseboard, but
reference to the photographs showing the wiring
will indicate various other connections which, if
made at this stage, will save time on coming to the
main wiring.

The method of securing the panel and baseboard may
be gathered from the various diagrams and photo-
graphs, Fig. 2, giving the necessary details.

There should be no difficulty whatever in following
the coanections given in the wiring diagram, and
the photographs will prove useful in ensuring that
everything is correct.

Valves to Employ

Before proceeding to give details of the operation
of the receiver a word of advice on the matter of the
type of valves to use may be helpful. Bright emitters,
while suffering from the disadvantage of consuming
very considerable filament current, are generally
reasonably uniform in characteristic and are thus
desirable where the I.T. supply is not a serious
problem. The more important valves, of course, are
the oscillator and H.F. amplifiers. The low frequency
amplifying valve may be of the general purpose type
or a small power valve such as the By4.

Dull emitter valves have been used with success,
the ‘06 type being found reasonably efficient and
satisfactory in use. If it is decided to use bright
emitter valves there is no point in purchasing the
special valve holders used in the present receiver
Upon the choicz of valves depends also the type of
rheostats required, and this should be borne in mind
when obtaining the parts. The valves normally
used were eight Ediswan A .R.’s.

Preliminary Tests

It is a good plan, before inserting the valves in
their sockets, to test the filament and anode circuits
for a possible fault which if present might burn out
all the valves. The anode battery should be con-
nected to its six terminals (the actual voltages selected
do not matter at the moment) and a four volt flash
lamp battery joined to the L.T. terminals with the
switch in the ‘“on '’ position. Now, with the rheo-
stats in the “on” positions, connect, say, a flash
lamnp bulb across the filament contacts of each valve
holder in turn. . The bulb should light up in each
case, and, needless to say, investigations are necessary
if it burns out. If all is correct connect the accumu-
lator in place of the flash lamp battery, turning the
rheostats to ‘their off position.

Operating Notes

Connect the frame aerial and telephones or loud-
speaker to their appropriate terminals and place a
high {requency transformer of reputable make in the
socket provided. This transformer should of course
be of correct size to cover the desired wavelength
range. The frame aerial may be purchased or made
up from dependable instructions. A suitable frame,
which has been employed successfully with this
receiver, was described in the June issue of MODERN
WIRELESS.

The valves may now be inserted with the switch
in the ‘““on” position, and each rheostat in the
‘““ off *’ position. Now connect up the H.T. and grid
bias batteries.
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Test for Oscillation

Now light up the valves and test for oscillation.
A useful'guide is to turn the oscillator condenser dial,
noting the number (or lack) of chirps. A large
number of chirps would indicate the probability of
oscillation of the long wave amplifying valves, and
the potentiometer R, (which should be first set to
its mid-point) should be turned towards the positive
end to correct this. A few chirps point to the possi-
bility of oscillation of the first valve, and stability
should be obtained with the potentiometer con-
trolling this valve. The potentiometer R;, should
be adjusted so that the intermediate stages are just
off the oscillation point when the receiver will .be
found to be in its most sensitive condition.

As regards tuning, this is best carried out by adjust-
ments of the aerial and H.F. condensers, followed
by a complete rotation of the oscillator condenser
dial, proceeding in this manner until signals are heard.
The frame may then be rotatéd for improved results.
and the two potentiometers carefully adjusted.
The rheostats should not be forgotten when delicate
control is required, but it must not be supposed that
a decrease of filament current necessarily results in
reduced tendency toward self-oscillation. The reverse
effect is frequently observed.
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Test Report

Supersonic heterodyne receivers are distinguished
for sensitivity as. well as selectivity. For this reason
any super-heterodyne worthy of the name will receive
all the B.B.C. stations after dark on a small frame
aerial, and the present instrument on test proved
well up to standard. On selectivity tests, purposely
conducted in daylight, when the more distant stations
are always weaker, this instrument gave no trouble in
separating Bournemouth from London at a distance
of four miles from 21.0, while with a little care in
tuning London was eliminated from the Manchester
station, these latter coming in, on a frame about
2 ft. gin, in diameter, at good loudspeaker strength.
Oscillation control on both H.F. and intermediate
frequency potentiometers was good and without
overlap—meaning in effect that good control of
amplification on the intermediate frequency stages
and satisfactory reaction control of the H.I. stage
were possible.

o
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The valve holders are arranged in line upon the baseboard. The L.F. transformer is secured below the terminal strip.

:,; % % L2 =.’-
" Readers of ‘* Modern Wireless :‘
% will be pleased to learn that Professor E':'
'E Whid(%ington, M.A., D.Sc., who is ':
% one of the Advisory Editors of ** Medern ::
% Wireless,” and who is now Professor ;:‘:
j': of Physics at Leeds University, has ;L
?‘ recently been made a Fellow of the ;:
3- Royal Society (F.R.S.). ;:‘
: *
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Anode-Input Circuits
By JOHN SCOTT-TAGGART, F.lnst.P.,, A.M.LE.E.

An account of a little known type of civcuit which is
chiefly intevesting from an experimental pointof view,

HE words ‘‘ anode-input”
are used in this article to
designate a type of circuit

which has recsived very little
attention from experimenters al-
though it possesses certain merits
and advantages, and, it must
also be admitted, it possesses an
equal number of disadvantages!
I propose, however, ta give some
details of circuits using the anode-
input method in order that readers

‘ |1|||l|i||||rh||;|j

= T
Fig. 1.—The circuit of a
typical anode - input re-
ceiver.

may try out for themselves an
interesting idea. None of the
circuits given, in spite of their
curious appearance, is any better
than more ordinary circuits of
rather more complicated form, but
it will prohably be of interest to

many readers to discover whether

the merits or demerits of the cir-
cuits preponderate. In any case,
the idea of anode-input circuits
has very distinct technical appli-
cation which,
while not given in
this article, never-
theless is of im-

transmitter and a CW. receiver,
a switch being provided to change

from one to the other. The design
was ingenious ; it-was not neces-
sary to alter the connections

to the valve and it was possible to
transmit and receive on a given
wavelength without more than a
slight altcration of the receiver
adjustments. The aerial and earth
werein both cases connected to the
anode oscillatory circuit of the
valve both when receiving and
when transmitting, and reaction
was obtained by a coil in the grid
circuit coupled to the anode induc-
tance. When receiving continuous
waves the valve, of course, had to
oscillate, and consequently the
only big difference between trans-
mission and reception was the fact
that more high-tension voltage
was used for transmission and the
telephones were required for recep-
tion purposes. A grid-leak and
condenser, of course, were also
included in +the grid circuit when
the set was receiving continuous
waves.

Since the Armistice I have found
that the Huth Company, a German
organisation, also carried out work
of a very similar character.

There is, however, some dis-
tinction between anode-input cir-
cuits used for continuous wave
reception and similar circuits used
for the reception of broadcasting,
or other type of signals which do
not require a self-oscillating valve.

Tt would, perhaps, be best to
illustrate my point by referring to

portance in
certain more com-
plicated receiving
instruments.
Military Use
My first prac-
ticalacquaintance
_with anode-input
circuits was in
France at the end
of 1916, when.a
C.W. wireless set
was designed by
Captain Stanley
for military use.
This set operated
as both a CW.

signals may still

Fig. 1, which shows a typical
simple anode-input receiver. It
will be seen that the aerial is not
connected to the grid circuit as
is commonly done in the case of
direct coupled receivers, but is
actually connected to the anode ;
in other words, the circuit is really
the wrong way round, although the
telephones T are, of course, still

\ &

Fig.2.—In this arrangement
both L; and L, are tuned,

This circuit gives good
selectivity and a reaction
effect simultaneously.

connected in the anode circuit and
are shunted by the condenser C,.
The telephones and the high-
tension batterv B, are not in the

“ideal positions, but they are left as

shown for the sake of simplicity,
and, as a matter of fact, their
position will not seriously affect

“signal strength, especially if the

accumulator is
kept well in-
sulated from the
ground.

C.W. Reception

o

If we couple the
aperiodic grid coil
L, close to the
aerial inductance
L,, and the coil
1., is connected
the right way
round, then the
valve will gen-
erate continuous

an A

Fig. 3:—Even though L, and L, are widely separated,
be received on account of stray
capacity coupling, and other reasons given in the text.
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oscillations, the
frequency of
which may be con-
trolled by the
variable con-
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denser C;. This may be so adjusted
as to produce beats with incoming
continuous waves, and these beats,
of course, will be pass=d on to the
grid circuit and rectified by the

Fig. 4.—An arrangement with
the telephones and H.T.
battery in the aerial circuit,

valve, the required audible notes
being heard in the tzlephones T.

Receiving Telephony

The position, howevek, when
receiving telephony is different;
we do n