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tion with a transmitter, bul in the main such a recelver is a highty eficlent
Imstrument of great uie and value to any experimenter working on the higher
frequency bands. M

The crdinary * all wave " receiver Iz not ddeal for short-wave work, and,
of course, Is almost useless for the frequencies ahove approximately 20 mcs.

pentode of & peatagrid

The LF. amplifer fallowing the Erequency .m
-of the communications. recelver. Wheress the. qrdimary brosdcast

:mnnuanbzmml;lﬂmnbtﬁlﬁdﬁm 3 tripde hexode, 2
o

in ofder that the sound quality shall not suffer, bat for reception of sienaks
in the amateur bands, where the highest selpstivity is reguired, and where
some degree of tone value may be sacrificed, the pass-band is then reduced
o give a very narmow degree of selectivity,

In the best LF. amplifiers |8 incorporated a ' crysial gafe.” A quartz
erystal, similar to these wsed to stabilise crystal osclllators, ewcept that it
is cul bo cesonate i the intermediste froguency, & wsed a5 a tuned clroult

5




with a very high efficlency or @, giving a wiry narrow pass-band, so that in
cases where statioed on adjscent frequencies are suffering muteal inter!croses
which cannot be prevented cven with the LF. at its most selective sclling,
switching in this ** crystal gate " will generally allow the reguired slation
to be buned free of interference, so great is m::b-:me::uﬁly d:ta]mi

station quality and reception strength are made by the
the gymbols R1 to BB, are wed to ghe Indications of readabi
:rmhd:ﬁlmﬁﬂmugdmmmmﬁmﬂm“ﬂﬂu
symbols T1 to T9 arc nsed o give indications of the pus

These gymbols are used more especially in CW.—ie, in

and in telephory have been replaced to some cxtent by the OSA and the
QRE codes. The symbols QSAL to (SAS Indcate degrees of sigmal
strength whilst the symbals QREI to QRES indlcate degirees of readability,
Probably the symbols 81 to 89 are the most used, bowever, for reporting
signal stvength, and it is this series of 5 "™ points which appears on the
dial of the " 5 * meter.

Whilst the majority of ' 5™ meters have the polnts scparated by &
& decibel reading, theré appears to be no real standardisation of the 59
mﬂanaawhﬂunwuugTvmnmmuhranm
sigral at the receiver’s input sockets and in other cases by a LOD microvolt
imput, but even so differing conditions and even differing frequency bands
will render the callbration untrue. ltmulﬁappﬂrtnlﬁtulhil‘ht rather
immuﬂnrﬂlnmcuplandmllu”s micter by many amabeurs, but in &
liter chapler cerfsin suggestions are made for the more waluable use of
the Instrument.

The detector in the communications receiver may be comsldered a5 being
part of & group of stages rather than 25 a sngle valve, for agsociated with
the detecting or demodulating dode circuft are the Best Frequency Osclilator

st the MNoise Limbter. Bﬁhmmmﬂlﬁ:mh‘whm[ﬂﬂalfhﬂ
l.-a]fp'b:ﬁunl-,

The B.F.0. i a small self.contained stage bullt round a triode, In the
majority of cases, and ts simply an oscillating circuit working on a frequency -

characters of the code will be pessed through the frequency converter and
LF. the

the LF. stages of receiver in the usual manner, the demodulator will
have no awdio slgnals to pass on to the cutput stage, so tHat al best there
will be merely a swecesslon of clicks in the headphones o lowdspeaker,|

{:-

: 8

whilest 3 weak C.W. statbor will give no audible vesulis st all. The effect iy
be owercome at the tracsmitting . end by modulating the carrlerswave with
tone signals; but the same result may be obtalned st the recelver with mudu
Jess browhle.

By switching in the B.F.O., working of, say, L0 cycles away lruh
e inlermiediale frequency, unmodulaed signals arrivieg as IF. dots and
dashes at the demwdulator will be heterodyned by the osciilations generated
by the BF.0. and, moreover, the heterodyne will be audible since it is
1,0MMH} cycles note. Thus, the B.F.L and LF. stages, working in conjurction
Inte the demodulating stage, give audio sigrale o CW. with the added
advaniage that the tone or pote may be adjusted to sult the car simply by
turing the BF.0. and thus wvarying the beterodyne frequency. The tuning
control may be pre-sel or may be browght owt to a panel control, whilst
a switch contrals the HF.0, a5 8 weil. The oocillations fram the BF.O,
are fed directly to the demodulator throogh & very smsbll capacitance,

The detector or #m@lm-humtmallrlhamnwmonﬂﬁnkw
double diode, ‘with full AV.C, arrangements, although obher gireuils are
somelimis uh! especlafly In amateur-hiill apparatus. The Infinite Impe-
dange Delector, using a tricde wilh ‘ehthode follower commections, Is very
mfdﬁaﬂlﬁcbnr,hutnﬂtﬂdlmmyﬂﬂlﬂwhld:uﬂn.mmm
are then necessary fo give AV.C. voltages, whilst it is possible for swch
high efficiency i the last 1F. tened circuif to be ohtxined that the chances

of feedback and Instability are imcreased.

The Noise Limiter, ifke the B.F.0., ks a self-contained wnit, and may be
switched in or out of clrouit o requined. Several clreuils are avallable, the
mvist common belng a double diode blased In such a manner that sudio is
passed without Intexference. Sudden peaks .of polse, however, risjng sbove
aﬂqt:ud.udd Lo thi level set by the blasing, and in the case of
udﬁnﬂxnu]mﬂhhndlhat:ﬁw]nl the nolse to the level

lltludhihmllllhlhﬂ:hhnmuw&tﬂqhhhmum
be copied without trowhle.

The audlo amplifving shage or stages of the mﬂmm be made to
provide facilities for the type of work It Is desired o carry i, In the first
hmd;lm:ud loudspeaker oulput sockets should be provided,
s0 that the demodulstor should be followed by a tiode to feed the bead-
Wmﬂmﬂ:mrmulﬂm'mthshmkﬂ- Aglaln, some
amatéur Gperators are interested in reconding thely contacts so that a cutting
head stage may be Incorporaled In the recelver, with Bs associated balancing
mmmm.mmpmhlnmmmw
In‘the recelver cabinet with forther provision for record playback. These

‘?

i‘

mmnﬂhmumum ﬁuﬂfmn,uaybtﬂ'mn
in hlock diagram as in Fig. 1, where the various stages are well marked,
If is now mecessary mr:ulnm:amdalpﬂrhhgmﬂh‘ﬂﬂdh

In the first place,. the construction of a commumications recelver mest
be most carefully, carried out, mot only from the elecirical bot alse from
the mechanical viewpoint, for complete rigidity and stability are neceseary.
Again, the multiplicity of EF. and LF. stages necessifates wery completc
shielding to prevent feedback, and with this end ln view [t ks msual o rum -
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Fro. 1. The Commuaications Receiver in Block Diagram.

the H.T. line at a lower potential than in 2 brosdcast recelver. A 250-volt
Hne is all that Is required, so that a 250-0-250 volt H.T. secondary trans-
former may be wsed in the power pack.

Since frequency drifl in the receiver would résult In the misslignment of
the R.F. and osclllator tuning, the power pack Is often kept separate fram
the recelver and glven a chassis and screening cover of Bts own, and o
avoid enlarging the receiver cabinet it is also wise bo house the loudspeaker
separalely. M is possible to Incorporate lemperature compensating con-
dengers in the osdllator circait, and to run the cecillstor from a supply
lime which is held st constant potential by a regulator, but these precautions
need not be taken unless a high degree of accuracy is reguired,

In a home-constructed recelver probably the most difficult part of the
design amd construction §s that comnected with the tuning arvangements.
Tracking between the R.F. and oscillator tuning obviodsly must be excellent,
yit at the same time a5 great s coverage as poesible Is pecessary and tuning
eust nob be cramped. It therefore becomes difficult to use commercially-
made cofls since these are chiefly designed to work In eonjumction with a
500 mmid. tuning condenser, whereas a 50 mmfd. to a 150 mmid. capaci-
fance is a more suitable maximum capacity. By using home-made coils a
smaller tuning condenser can be built Into the receiver, but in this case the
gamging of the coils for correct tracking must be performed experimentally
to ohtain good receptlon over the bands. One method of overcoming the
difficulty is to wse separate turlng condersers for RF. and oscilator circuits,
but agwin this ks suitable only on the highest frequency bands, and sacrifice
of single-knob tuning control {apart from a bandspreading device) is a sacri-
fice of both convenience and simplicity,

There is abeo the chofce befween band-switching and coll-changing to be
considered. Where a small recetver s desirable a set of pleg-in cofls assists
considerably in reducing chasshs slze, whilst ot the same time & complicated
switching systern and shielding arrangement is obviated, but for a compre-
hensive chreult band-switching is preferable. AN these problems, however,
are finally dealt with in a later chapter. -

It has already heen said that the LF. smplifer is the heart of the recelver,
amd the choioe of intermediate frequency algs requires some thought. Image

rejection s the real point at issue, and a note upon images may be helpful
at this nt.

An E‘I‘r 15 camsed by lack of selectivity In the first tuned circuits of
a recelver, and thes image reception becomes more and more in evidence as
the signal frequency rises, Consider 8 converber or mixer stage working into
an LF. amplifier where the LF. is 450 kes. If a signal to be received has
a frequency of 1 me., the osclllator, working as is usual on Ehe high side
of the signal, will feed imto the mixer a 1.45 mce. signal, so that the final
result will be the 450 kis. heterodyne.

At the same time, however, a signal from a stabion on 1.9 mes. will
alen beat with the oscillator on 1.45 mcs. bo produce a signal at the L.F. of
450 kes.; or, from a second poinl of view, the original slation st 1 mc.
will be heard first, when the oscillator is working on 1.45 mes. and, secondly,
when the oscillator s tuned to 0.550 mes. or 550 kes.

‘The possibility exlsts, thercfore, with any seperhet, of tuning In each
recelvable station at two points on the dial,

At the frequency of the station glven as am example, 1 mc., the recep-
tion of an image s virtually impossible, however, for the schectivity of even
a single tmed croelt i suffdent to prevent a 1 me. station from feeding
through to the mixer when the first tuned circoit is set ab 100 kcs. as it will
be when the oscillstor is working sl 550 kes., bul the percentage difference
reduces rapidly as stalion frequency rises. For example, maintaining the
LF. at 450 kes,, a statlon on 10 mcs, will give an image when the frsl
tumed clrewlt 15 set at 9.1 mes., the osclllator then being set al 9.55 mes.,
and whilst admittedly the tuned circuilt which would pass a 10 mes. signal
when the circuit ifself was set af 9.1 mes, would be rather poor, the effect
becomes possdble, and then pronosnced before the 1(-metre amatewr band
on 30 mes. is reached. Here the image reception of a 30 mcs. slgnal can
lake place when the first luned crewlt s set st 20.1 mes., and there will
be sufficent tramsterence in this case to give a strong Image. (These figares
are given assuming that the cacillator is stll working at a higher frequency
than the first B.F, or signal frequency. (Mtem, however, the oscillator works
at a lower for reception of 10-metre signals—this consideration
does not, of course, affiect image reception, which is still possible.)

An obviows solution bo this trouble with image reception s fo Increase
the LF. of the receiver. LF. transformers working on a frequency of 1.6
mied. sre oblainable, and will help considerably In redudng Image reception,
whilst for & superbel to be wsed exclusively on the higher frequencies or the
wery high frequencies, an ILF. of 5, 10 or even 15 mes. Is quite common.
Increasing the LF., bowever, Is only possible by sacrificing the coverage of
the recciver, for i signals in the medium-wave broadcast band are also bo
be received, say, on T50 kcs., the LF. cannot, for obvious rexsons, be much
greater tham the usual 450 kes. or so.

A second soluthon to the problem of image receplion is to use an LF. af
AS0 kes, or a similar frequency and fo Improve the selectivity of the
** fromt end ** of the receiver as far as possible. This is the purpose of the
R.F. amplifying stage, which improves selectivity as well as sensitivity, and
n regenerabive FLF. slage gives even greater Image rejection. For the
V.HF.'s. the mas! convenienl method of receplion §5 to wse a converfer
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feeding into the main recelver, when the S-melre bamd and signals st even
higher frequencies can be received, =

By the use of a converter the superhet is changed to double 1F. working,
for the converter’s oscillator works at a frequency separated (rom the signal
by 5 or 10 mes. A tuned Irensformer connects the converter to the
recelver’s input terminals, the recelver also being tumed to 5 or L0 mes,
“which thus becomes the first EF. The frequency converter In the main
riceiver then furtber converls this first LF. o the receiver LF. of 450 kes.
or 8o, which becomes the second LF.

With the chobce of the Intermediale frequency sefiled, the controls of
the LF. amplifier may be comsidered. To oblaln variable sclectlvity, two
mithods al least are available, one being the use of variable sedectivily
trangfermers nd the other to make one stage of the LF. amplier regenera-
tive, the sebectivity vaning with the degree of regeneration allowed. Since
regeneration may be controfled by simple means—a variable resisfance in
the cathode clroull of the walve Involved, for example—selectivity control
is raadily avallable without the cqpense of spectal transformers. The crystal
gale, with its particular cireuil and requirements, is dealt with im Chapler 4.

When the L.F. amplificr feeds into a conventbonal digde defector and
AV.C, stage, il Is generally found that one or two disadwaniages ase allen-
dant on the chreuit. The BUFO., for ecample, canmol be used when the
AV.C. line s operating, for the bocal oscillator then leeds inlo the AV.C.
crewlt and thus affects the biasing of the AV.C. controfled stages. At the
same Hme, the ¥ 5 " meber is g:n:n":: switched ot of circuit when the
AV.LC lime is switched out of action. These effects can be remedied if
a rather more elaborate defector amd AV.C. drcvit b5 amanged. For
example, by using oné side of a double triode as a detector of the Infinite
Impedance: type, taking dee precautlons over the LF. leed il mecessary, U
ather side of the double tricde may be used with grest seecess as the BFI0.
and, at the same time, the B_F.O.-Detector coupling problem is solved, For
with both valves in the same enwvelope the coupling s provided within the
valwe. Also, It Is then possible to fap the AV.C. rectifier into the LF.
amplifier ahead of the detector, with the result that the B.F.0. may be used
with the A.V.C. elther off or on, just 3s i required. Agsin, the ™ 5 " meter
may be conmected, mot to the. LF. or BLF. stapes of the set, bul to & valve
controlled by the AN.C. lie and set apart for meler operation, this valve
being connected bo the AV.C. line whether 1f is switched in o contral the
receiver or not, the ™ 85" meler then giving its indications at all times,
This meter<controlling valve may be combined with the AV.C. reciifier in
the form of & double diode trlode or a double diode pentode, Uwis making
the circult less extensive than might al first appear.

It will be seen, then, that the communications recelver may take many
forms, and bhe cincult detadls and the more important of these features will
be further examined i the ollowing pages. One particular fundhion of e
recelver must first be noted, however, together with the speclal armrangenents
andl cireufts used—the use of the receiver with the amatewr tramsmitter.

CHAPTER 2
THE RECEIVER AND THE TRANSMITTER

Where the communications recelver is used alone, the mﬂhﬂlllr
swltch is probably never touched, but to the transmitling amateur it i
one of the most-sed controls. The Standby switch cuts the H.T.
supply from either the whole or the F.F.-LF. porfions of the receiver, whilst
leaving the valveheaters on so that the sel ls ready to commence work
again a3 soon & the switch ks thrown. It Is obvious that the transmitter and
g mlhlﬁfm h:‘twlo-h ""ﬂ".‘rf.'fumm
are taken, and, so far as '’ ope CORCErn
i Lo open the Standhy switch &8 soom as the replying ststlon has finished
2 call. The transmilter’s Standby swiich is them closed, so that al o tinee
does the set receive a signal from the transmilter of its own station.

Ewven so, the input circuil of the recelver is still open to receive applied
power from the transmitter, and in 2 high power system, with receiver and
transmitter tuned to the same or adjacent frequescies, W s still guite
possible for a high current to flew in the input or first tuned recelver circuit,
a current & to cause 3

Where WWﬁhmwmmt aerlal as the tramsmitter, it
will obvicusly be necessary to arrange for the sertal to be switched from the
receiver 1o the transmitter when a transmission is to take place, and If, as
is wausl, welay switching Is used for this purpese, it is a simple matter to
mn@“r-mrmmmmtnmtmﬂmmmmmmwnmm
sockets, “"hmimptahm‘lﬂlisuﬂdlm’thmﬁw,w.mﬂut
no aevial-switching Is necessary, the receiver's Input sockets should still
be carthed or shoct-cirouied, and In some stations an adapton of the
“ press-to-lalk ©* methed of switching Is used, a press-button on or beside
the microphone operating relays which, whes the butbon is depressed and
held dews throughowt the comversation or call, switch off the recebver,
render its input direuil imoperative and ihen apply power bo the lrans-
mitter's anodes for the lransmissbon.

1t s advised, howeves, that the same serial be nad for both tranemiseion
and receplion, especially when & beam or direcled aerlal Is in uee, for it s
useless to make an effort lo direct transmitted power over & consliderable
distance if the receiver is not equally well served. The aerlsl swilching relays
can then perform all the necesssry operations by a- simple extension of the
Standby swilch, o far as the receiver H.T. line is concermed, with a conlact
reservesd for the recchver's Input circudt, and the relays should be so arranged
that switching on the transmitter atomalically protecls the recelver. .

A exceplion o the uie of one aerial for both transmitter and recelver
st be made, of cowrse, In Duplex working where two ststions, generally
local, have transmitter and recelver working together, the call being more in
the nature of a telephome conversation, since both operators are shie lo
work al the same time, giving question and answer™without interruption.
I thiz type of work it is generally arranged that one transmitter shall be
separabed in frequency from the other by practically the width of the "phone
bamd, £ that in esch location the receiver s tuned to a frequency widely
different from that of the transmitter. Then the receiving and transmitting
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serials should be as well separated as possible, and, since the distance
covered Is wsuslly not great, the transmilter Input power is reduced as far
as possible.

Agixin, a qud.nl arrangement iz requred for bresk-in working. Breakda
working will probably become even more popuder mow that the British
amatewr is requdred to work C.W. for the first year of his Heence, and has
much to recommend its sdoption. By working with break-in, C.W. operation
fmins characler wmuch bs persomalily f= given to 2 contact on ‘phone by,
Duplex working, for one station can break in on the signals from s con-
tacting station, questbom and answer can be paseed back and forth, repeats
of uncopied or bad characters can be requestid at the moment of occurrence
amd, perhaps more imporkast s, each station has & check at all Hmes of
ORM or interference om his own frequency, since even if the statlors are
working st different frequencles such Information can be passed from ome
slation to the other without delay.

The requirements of break-in C.W. operstion are that the recelver is
controlled by the transmitter at each depression of the key. Whilst the key
at Hhe transmilier i down, formdag 3 dol of dash, the recelver at that statioa
st be dud,himmllyihhrist“m- between characters, the
meceiver must be in operation. Thizs means that the second transmitber TRy
interrupt the first by merely holding down his own key, since then he will be
heard a5 3 nole o tone in the receiver 2t the et transmitter with every
bresk In the transmission st that stafien, which then ceases to send, or
sends 2 code group ko signify readiness bo receive, Separate aerfals are
wsually used for transmission amd receplion.

At each station, therefore, the key contrals a relay circwil, the achual
circuits being arranged bo the lavourite scheme of the operator but capable
of keying the tramsmitter, earthing one serial and controlling the recelver.
The relays, moreover, must be gulck and quiet in operation,

At the same time, however, a maonltor is required in order that the
operalor may check his own keying in his headphones, and the recelver at
his staticn may be lell sufficiently operative to give him the woudd of his own
transmitled signal. Probably the simplest method of achbewing this result
B o swilch in-extra hizsleg into the RLF. stage of the receiver which,
although ils input circuil is shorted and there is mo aerfal connected to it,
will still be sble to receive signals from the transmitter af its own station.
The hiasing switched in lo the receiver's first stage should have 8 manual
contral, %o that the operator can sef the volume of hic own signal in
halance with that af the conlacling slatbon.

The use of o high basing polential on the BLF. and sometimes alsn on -
the LF. stages of the receiver is nol confined to break-in C.W, operation,
for it can be wed also on stralght CW. ar telephony traremizsion o enable
the recelwer to act as the statlon monitor or as the method of rendering the
recetver imoperative. The Standby ewitch, for example, nstead of breaking
the main H.T. line to the recelver, may comnect the AV.C. line from the
K.F. and LF. stages to —30 or — 40 volts of bias, obtained from batterles
or froen a small bizsing wnit in the power pack.

Some methods of aeralswitching and transmiller-receiver contral can
now be consldered In greater detall,
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Aerfal-Swiiching

The conteol dwltch which transfers the aerial feeders from The recelver
to the transmitter aml pice cersa may be mamml or relay-operated, and
when other ciroudis are to be closed al the same time relay cperation is
advisable. Ome comtrol bulton or switch can then control sevefal relays, for
in a high power system the aerfal feeders should have thelr own separale
relay and contacts mounted oot of hem's way. Speclally designed aerial
relays are obtainable commercially.

Ome ingenbous method of aerlal-switching should be noted, however,
which calls for tramsference of feeders from ome et of connections to
anctber. g use ls really confined to the higher Frequency systems, where
& guarber-wavelength feeder ls of convenlent size. Feference to the Bernards'
Aeral Handbook will show that a quarter-wave line or two-sire feeder has &
low Empedance 8t one end of the line, with a high Impedance at the other.
Such a Hne can therefore be switched into the main serial feeder in a8 manmer
that presents a practical short-circuit to the recefver, and devices based on
this principle were widely used in certain radar gear. It & also possible to
use gas-filled tubes—neon or argon tubes or gas triodes—as the shorting ber
wcross an aerial-matching stub when the tramsmitter is coupled bo the serial
throwgh such a device. The gas-filled tube will glow when the transmitter
is switched om, thes shorling the stub and matching in the transmission line
to the aerial, but when the bransmitber |s swilched off the tube s extin-
guishcd, the short-cirmil becomes a high impedance and 2 further quarter-
wive line from the ends of the matching stub to the recelver will then transfer
aerfal power o the recelver’s input circuit. These systems, however, are
uncorventional, and manual or relay aerial-switching is far more common.

The bransmitter is coupled bo the serial via am serial tuning wndl, and
the switching may or may mot include this unit. The leeders may be switched
from the aerisl fuming nnitnﬁlel\&nd\l&r,hnparalemhmlngtﬂl
may be wsed at the receiver or the aerial tuning umil may be comnected bo
the feeders permanently and the unit itsedl switched from bracsmitter Lo
receiver. The system ko be used depend:s on the reguirements of the gear
in relation fo the aerial, but the simplest method i to employ 8 switch which
changes the leeders from the Iransmitter's serlal huner straight o the
receiver, & shown in Fig. 2.

Il matching between the feeders amd the receiver's inpul circuil is
required, it can be olblaleed by using a unil a8 shown in Fig. 3. The final
siljestment of such a unit must be mede experimentally to suit the receiver,
the chiel point being thal the lines from unlt to recelver must always be
lapped to the main oofl o balamce—that |s, the two taps must always be
an equal mumber of lurms on efther side of the centre of the main ool ’

Componenits List for the Edﬂl!n!r Aerfal-Matching Unit, Fig, 3.

1, 100 mmfd, wvardable. Raymart VC100X.

L1, 12 turms 18 S.W.G. spaced on 147 dism. former, wind-
. Ing gapped at centre for L2,

n2, T rne 18 5.W.G. between halves of L1.°

Sanall chassis and luning knob, Clips,
(Mo cover 14 me. band.)
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AERIAL FEEDERS

iel—

-—
SWITCHING KEY.

TO TRAMSMITTER TUKER.

TO RECEIVER.

Fig, 2, Actial Switching Relay Syslem, -

When the switching is performed by a relay, other relays conlrolled by
the same switch or press-button being used for switching an the transmitter
power, shorting the recelver input, elc., some consideration st be given
to the consumption of the rélay colls and the sowce of Activating power.
Ome commercial aerial relay (made by Lomdex, Lid., whe can cffer varions
mazkes and types of relays) requires 3 v, for the eofl. Different makes of
relay, however, will have widedy varying demands on the engrglsing scurce,
5o that where several reliys are to work as & team they must be chosen

AERIAL SWITCH.

A
REGEIVER INPUT.

Fug. 3.  Buceiver—Aerial Matchiog Unit.
14

b have simllar cofl ratings. Low resistance relays may be drlves from a slx

o twelve volt accumulator battery, the cofls being comnccted in sevies of
parallel to give a seitabde totad resistance, but the battéry may be replaced
by a slmple power pack ghving, say, 100 volts DLC. il Righ resistancelow
gutvent cofl relsys are wsed, In either case the relays chould be DLC.
operaled to give positive action without any chance of chattering of the
contacls which might occur with ALC. energisation. AJC. relays are, of
course, oblaingble, but the DL.C. type are to be preberved.

It is by mo means beyand the limlls of the home workskop to adapt old
relays to new uses, the best source of old relays being a car-breaker's yard,
which should always be able bo supply old car out-outs, :

The complete system for C.W. break-in operation shown in Fig. 4 shows
how a shgle DUP.D,T, relay can be wsed for stmultaneous operation of both
trangmitter and receiver, and will sevve as an example frn which other
systems may be derived. Naturally there ks no acrial-switching from o
piece of gear o the other In this system for, as in Duplex 'phone, a separate
receiving serlal is wed  This acrial must be earthed, bowever, along with
the acrial input socket on the recelver, whilst at the same time a high bias
Is applicd o the frst K.F. stage of the recelver, the bias being controlled
by a pobentiomeler in order that the transmitter at the receiver’s statlon can
still be heard. Note that the relay contacts shoudd he zo adjusted that the
peceiver is off, with its serial eanthed, a fraction of & second before the
transmitter is keyed, and thal the transmitter Is swhtched off just before
the receiver comes back Inlo operation. ;

It will be seen that the key Is In the relay coll circuit, so that a high
resistance relay will glve a low keylng curvent with less sporking at the hey
comtacts, but 3 key filler Js shown in cirewit. The relay conlacts which
* key * the tramsmitter should be connected in circult at a siitable pednt
to give good working, in the negative supply lead to the crystal oscillator
for example. .

Fia, 4. "”;
A Break-in System., H—_—

Tt
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Cempanents List for Relay Sgstem, Fig. 4.

K, Key. !
RF.C. R.F. Chekes, as Eddystone, 1022, !
o .01 mid 500 v.w. Noodnductive,

K1, 0.5 megohm. Volume control.

Rr, Kecelver's yolume control,

Ry, D.P.DT. relay,

The pew volume control, operative enly on the tanamiiter af the recely-
ifng end, may be mounted extermally to the recelver. This break-n sysiem
will work when the two stations in comtact are on dilferent or the same
frequencles,

The provision of a high bias ling in the receiver, te which I conpected
the Standby switch, Is a matler of receiver design and thias appears in more
delail in ater pages.

CHAFTER 3
PRACTICAL RECEIVING CIRCUITS

It §s the purpose of this chapler to show some of the slages and circuits
used in 3 commimdeations receiver, not only that thelr method of working
might be better understood but that the amateur with a small recefver may
be able to Incorporate one or more of these stages, thas improving his gear
with the minimam of troulde and experse. An R.F. amplifying stage might
be inserted hetween aerial and receiver, for cxample, thus acking as a pres
sclector with Individual toning, or a stage in the LF. ampilifier might be made
regenerative to give a degree of LF. selectivity control and extra gain,

The R.F. Stago

The R.F. stage of a communications receiver s required to carry out
2 number of fasks. It is wequired to amplify the signal al #s original
frequency, to bune as sharply as possible in order that lmage rejection shall
be high and the selectivity of the vecelver as 3 whole shall be enhanced, 1t
cowtains, as a stage, the first galn confrol of the recelver and It must work
at all the frequencles for which the receiver ks intended.

The amplification obtained from an B.F. stage vares with frequency,
the gain falling as the frequency rlses, and al very high freqoencles mot onby
does the eficlency of the frst tuned clreult fall, but the loading presented
to this clreunil by the walve incresses vapidly, The wvalve bo be used fn the
R.F. stage must therefore be chosen to sult one particular set of require-
menls—Acorns, however, in their pentode ranges, give probably the best
all-round resutts, but It should be remembered thal at beast three charac-
teristics are under comparison when an R.F. valve is to be chosen. These
three characterlitics are the Signal-to-Nolse ratio, Selectivity and Gain.

w The valve types which might be used in an R.F. slage can be classed very
broadly as R.F. Pentodes, Televislon Pentodes and Acorn Penbodes.  Where

sebectivity is not so imporiant, the Televislon Pentodes give high galn with

' 16
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be used. The selectivity of a Television Penlode slage can be improved by
making the stage regenerabive, bowever, the renegerslion belng comtrolled
by the usnal manual gain contral im the valve cathode clrodl.

In Fig. 5 is shown a regeneralive RLF. stage. Feedback between the two
tuned clreuits provides the regeneration coupling. and the bwo circults should
screened from each other in order that feedback shall remaln under
control. The pre-seledor Is not vsed wnder condilbons of acheal oscillation,
of course, bul the cathode control is advanced towards the osclllating point
for gresder gain and selectvily, whilst an initial contral ower the feedback
Is exerchied through the anode tap on lo the ancde coll,

The pre-selector shown In Fig. 5 15 more suilable for wse with an existing
recebver than for incorporalion in a communbeatlons elrcult, however, if for
oo other reason than thal an untuned anode stage s preferable to enable

R.F.-Mixer stage coupling to be arranged easily, but a simple R.F, stage
such a5 | shown In Fig. 6 can still be made regenerative by arranglng the
wiring In such a manner that a smabl degree of feedback from anode to grid
clreuls Is obtalned. Such wiring arrangements must be made experimentallv
In order that the correct feedback is applied, and the nobes on the regenera-
tive LF. stage may prove helpful in this resped.

7

Fio. 5. A Regencrative T.F. Stage
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Components List for the Regemeralive Pre-Selector, Fig. 5.

€1, Ca, AD mmid. tusers, ganged. Raymart VC40M.
C2, (3, 001 mfd. 350 v.w, Nondnductive.

R, 150 ohms, § watt.

Rz, 5,000 ohms, variable.

R3, (For 4 wolt operation) 33,000 ohms, 1 wakt
R3, {Fer 6 wolt operation) 62,000 ohms, 1 wabt,

Vi, Erd1

1 Ipternational or Mazdy octal chassls mouanting valveholder.
Bmall chassis, with valve and coll shiekls.

2 coilholders, Eddystone 964

Coupler for C1, C5, Eddystone 529,

Blow-motion drive.

Knob for R2.

Mote.—To obtaln bandspread tuning, wie in place of C1 and also in place
of C4 a 3-30 mmfd, trimmes, adjusted for bandsel, and tune with 15
mmfd, tusers, Raymart VC15X, ganged,

Colls, for amatenr bamd coverage.
Ll. 3.5 mes. 10 tums 22 S.W.G. enam, closc-wound below L2.

T = 5 w " " " .o

| T T 3 o n w " " e

23 " 2 g iL] " " " L "
L2 35 mcs. 55 lums 22 5.W.G, esam. wound o length of 147,
T 24 ., 20 " P
14 2 . 1~

R R
L3, L4, as L1, L2, Tap L3, as tesling points for further trials, at 8 turns
up for 3.5 mes., & tums up for 7 mes., 3 turns up for 14 mes., asd 1§ tums
wp for 28 mcs.

All cuils on 14" diameter forms, as Eddystone 537.

Components List for R.F. Stage, Fig. 6.
:::k 40 mmid. Bandeet. Raymart VC40XK.

R1, {leﬂwuﬂh}ﬂmﬁmlm.
Rl (For 6 volt eperation) 62,000 ohms, 1 watt.
K2, 150 chms, § watt
B3, 5000 shms variable,
Vi, SP41 for 4 volt operation.

1852 for & volt operation.

1 Marda or International octal chassis mounting valveholder.

L1, L2, Aweial input aad first tuning coils. As colis for Fig. 5 or =
colls already fitted to recelver. C1, €2, may also be substituted by con-
denmser gang in recelver. -

L3, primary of R.F. lramsformer, coupling into seécond stage or mizer,

- +
Rl 230w
b
€5 ol Vi
=] L3

AE -
ug ?:r
AE o -

k_" 1
r:ik

TEHE

Fio. 6. Ac BLF. Stage.

Obtaln regeneration by small stray capacity, C5, shown dotted in Fig. &
uhmhﬂhﬂshfl.tﬂ.whtmd:hwlll:ﬁﬁﬂmm
thas ohtaining a small feedback In cormect phase,

The Frequency Comverber

1f the recélver Is to be kept small and inexpenstve, It My be permissible
to digpense with the R.F. siage and to feed directly into the frequency con-
yerter stage, provided that some method s used to lmpove the image
rejection of the Input stage. Here again, however, the frequency converter, o
mixer, can be made regenecative by t‘l_muenf:nmmlhnlgﬂd—mu-ﬂ:
mﬂmmmmwmamﬂm-ﬁmm
selectivity would do well o best such a mizer against a stralghtforward
circuil. The regeneration conired b a varisble reslstance across the anode
coll and B used, naturally, so that at no tme does the mixer achslly
oecillste, T Is difficult to avald a slight de-timing cffect on the first tuned
circult as the regeneration control Is used, but the advantages ponseguent
on the clrost outwelgh the slight disadvantages.

Mareaver, in a recelver sufficiently simple to use no RF. stage the
oscillator and Input tuning may quite satissctorily be separalely controlled,
Hﬂhlnddummuhdmhmhza-ﬂpﬂunmmmw
the tuning, tracking thus being under control al all Hmes. In sach a recever
a slight luning shift in the mput tuned cireuit will be of no consequence,
aﬂ:rﬂmﬂhnﬂm.uﬂ;hﬂa—lﬂnﬂnhlhwn In Fig. 7. A
pentagrid converter may be used in the same mansner, although when using
3 valve of this type It I advisable to inject the lecal Frequency from a second
oscillator, whose creuit may be Uhe conventiona] trkode oscillator, this type
af ﬁmmmmﬂmnﬂﬂmumaﬂmfmmna
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Compenents List for the Regenerotive Frequénty
Converter Stage, Fig. 7.
Cl, Ca, 60 mmisd. tuners, Raymart VOS0X.
cz, C3, (5, 0,01 mid. 350 v.w, Nondnductive.
8 mfd. 350 w.w. Electrolylic.

7, 0.1 mfd 350 v.w. Mon-dnductive.

C8, 0.0001 mfd, Mica.

R, 10,000 ohms, varlable.

R2, 220 chms, § wall.

R3, AT7,000 ohms, § wall.

R4, 15,000 okms, 1 watt,

RF.C., R.F. Choke, Eddystone 1010 or shmilar.
Vi, ACTHI for 4 wolt operation.

BKE for & wolt operation.
i Mazda or Intermational octal chasds mounting valveholder,

Li. 3.5 mes. lﬂtunu??ﬂ.wnﬂ.mdnmm!,ml&
LE . w 12 o w ™ " " bedow L3.
La . A5 o, w " " 14" long.

M L] L m L L] " L L

s ., - 15 .. w - .  clost-wound, below LA,
L. 7 mes & turns 22 SW.G. enam. chose-wound, shove L3
L2, e i B L1 o W " " below L3,
L. & =» 0 , 18 . w147 long

4 » w 7w ow " " "

L5, i " B ., 22 " e chosewound, below 4.
L1, 14 mcs 5 turms 22 S.W.G. enam. close-wound, above L3.
L2 o » 6 w = w ot oom " bebow 13,
13 ., - 190 . 18 w17 long.

I & = 85 . . " " o

I5 & = BE . 22 . o Close-wound, below L4,
Ll 28 ms. 4 tums 22 5W.G, enam. chosewound, sbove L3
12 & 2 u w " " " hetow L3.
La. " 1 4 , 1B " " 17 kong.

4 & w 3550 w " " W

LS. - 25, 22 - o closewound, below L4,

H.llun)ll‘l-ﬂl wound on 13 forms, as Fddystome 537, Separation
HMWEWMFMI—I.U.HMMMMM
L4, L5 on second form).

The LF. Ampiifier

When an Intermediate frequency of approximately 450 kes. is chosen,
two LF. stages will ghe Bs nudisﬂhnnnhehwhdw,yuﬁﬂnxﬂm
ron-cored IF. transformers ave wsed, sebectivity will be good and kmage
r*dhnﬂ;hhlrﬂhuﬂithlllmhmdll reached. An R.F. ampli-
mnmhmhmﬂhw-ﬂmm.w

1 1

LE.T.

T;:

Fi6. 7. A Regenerative Frequency Converter

image refectlon satisfactory wp to about 0 mgs., whilst on the 25-30 mcs.
mm:bmduimemmmmmhmmﬁmmmw
In the RF. stage.

Varlahle selectivity In the LF. amplifier is achlewed, as has already been
geen, cither by the use of special LE. trangformers with variable couplings
bekween fheir primaries and secondaries, such couplings being comtrolled
eliher mechanically or electrically, ar by making the LF. stage rigenerative,
wwmmdw.gmudnlan-MIm.

Since varishke-mu valves are almost abways uked for 1F. stages, in order
that they may be eliectively controfled from the AY.C. Hme, Lhis type of
regeneration control gives wery good results, although it must be realised
over the stage varkes with thve signal
being received, 50 that selectvity is rather less on a strong signal than on
a weak one.

Only one stage of fhe LF. amplifier is jriven varlable selectivity by
regeneration, the firat stage, that following the frequency converter, usually
being the controfled stage.

It is, perhaps, simpler to introduce regeneration nto an LF. amplifier
working on 450 kex. than into 3 stage with & higher inlermediate frequency
of, say, 1,600 kes—and, 3t the same thme, maintain stability over the whole

Hllu]ﬁhld:nﬂthmhmﬂhm:lf.mm'dﬂum
drgmnfnmummbauuadmd.mmum“uuhﬁuiuut
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varlahle eelectivity framsformers rather than a regenerative |F. amplifier.
The Crystal Gate, however, is fuliy dealt with in Chapter 4, and the remarks
concerning  LF. amplifiers at this polnt refer Yo rescivers where oo orystal
is used.

“The sharper seleclivity curve of a regenerative LF. stage has a pro-
noonced effect o C.W. reception, when using the BF.0O. A broad LF.
curve working against the BF.0O., with the signal tused centrally an fo
the LF. curve and the BF.0. set to glve, say, a 1,000 cycles beal nole,
will albow the signal ta be heard In & varying range of pitch, whilst an
interfering slgnal, breaking through the first tuned cirovits and producing
a second signal in the 1.F, amplifier a few kos off resonance, will produce
a sechnd beal nobe which may be at the same sudic frequency as the desined
signal. To prevent this type af inlecference, the LF. curve is sharpened
to give Single-Signsl reception. Whilst true Single-Signal reception ke really
chiained by the use of a erystal gale, a very good approximat
werking conditkon can be achlewed by introducing feedback inte the LF.

stage.

The sharper curve given to the 1F. response allows (he desired signal
to be heard beating against the B.F.0, st anly one point, so that the change
of not chserved. At lhe same lme, unwanted signals
which may break [heoagh Use fGirst tuned circuits will be rejected by the
LF. amplifier, and the result s that whereas, formerly, a signal cosld be
heard on efther side of =ero beat, with single-signal reception the signal will
the zero beal point, the yesponse on the obher
make the sipnal either very weak or inaudshle.
Introducing regeneration inko the LF. amplifier i a wery simple matter
i6 a small capacity between the grid and

we | o
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anode circuits. In & really stable stage a small trimmer condencer
used, with the top or moving freed

ue at 3 sharp angle from the bottom plate so that the final
arrangement 1% very small, bek it is also possible lo
runring a wire from
wire down to sloe oot regemeralion is at the cosvect

If a single-ended valve is used, such as an EF50, the small
arranged between the grid and anrode sockets at the valveho
as is more wsually the case, a top cap grid valwe is
be arranged between the secondary of the :
primary of the owtput LF. transformer,

It is wise lo reduce the gain of 2 regenerative LF. sage
valve at a higher bias. By (hls means, selectivily is ine
chances of overloading the stage reduced, whilst at the same ©
greater regeneration conbrol.

A regenerative LF. stage is shown in Fig. 8, and It will be that i
follows closely ordinary practice. It will be seen Lhal the Introduction of
regeneration makes no difference to AV.C. control on the stage.

Components List for o Regenerative I.F. Stage, Fig. 8.
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1, 0.01 mid 350 v.w. Non-inductive.

€2, 03, C4, 0.0 mid 350 vw, i

R1, 0.22 megohm, & watt, or o sull whole AV.C. cincuit.
For 4 volt operation :— :

RZ, 10,000 chms, § watl.

R3, GRO000 . d

R4, 230 I

K5, 28 000 chms varkable,

Ré, 2,200 chms, § watt,

For 6 wolt operation :—
33,000 ohms, § wabt,

R3, 22000 ., § .

M m el i L

RS, 25,000 ohms variable,

K6, 2,200 chms, § watt.

LF.T.1, 2, A65 ks, Bron-coved  transformers.
Wi, VP&l for 4 wolt operation.

BEKT for & woll cperation,
1 Mazds or International octal chasids mounting valwebolder.
The feedback capacity, CF, & not included in the parts list.

The Defecior and AV.C.

The diode detector or demodulator needs mo explanation since it is
such a widely-used circull, but the allermative detector most swited by its
characteristics for use in 8 conmunicalions receiver, the infinile impedance
detector, Is shown in Fig. 9.

The detector does not impose a Ioad on the tuned circuit to which it is
connecled, so that selectivity in the final tuned circudt cam be kept high, this
candilion depending on the fact that the load reskstance of the clroalt across
which the audic voliages are developed Is In the cithcde Tead, glving high
negative feedback. The apode current is very low, rising with signais, =0

23




2EOW.

£z

G ;

Fia. % The Infinite Impedagce: Detector.

The high negative feedback glves excellent guality, and whilst na ampli-
fication Is obtained from the valve, as is the caze with other * cathode
follower © circuits, this detector is well worth using when the rcelver is
to be used for programme work as well as for amateur contacts

A filter network should be included in the anode supply line 1o prevent
any chance of hum appearing in the outpul from the detector.

A separate valve must be used for the supply of AV.C. woltages, bat
Ihis bs often an adventage in the communications recelver, for the separabe

C. valve can them be tapped into the LF. amplifier at & point where

Is broader than the final response al the detecwor emd
This method of AV.C. leed Is sometimes employed for one dicde of a double
diode, but here care must be taken when a crystal gate is introduced into
F. fier, for if one diode 1s tapped into circubl before the crystal
he second, employed as a detector, follows the fiter, 3 small capacitance
hetween the dicdes of the double dicde valve will be connécked meress the
crystal gale with some shight bots in Is efficiency.

An infinite impedance detector gives excellent results when following
a crystal gate.

Components List for the Infnite Impedimce Detector, Fig. 9.

i

C1, 00002 mid. Mica

Cz, 0.1 mid. 350 v.w. Non-inducive,

C3, 0.5 mid. 350 vw,

R1, 22,000 ohms, § wakt.

Rz, 150,000 chms, § wali.

R, 0.25 meg. Volume sontrol.

Vi, MHLA, 224 v, ek, for 4 volt operation.

605, BI5, elc., for & wolt operation.
1 British S-pin or International octal chassis mounting vabveholder.
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give AV.C. Faul, AN.C. Slow, and AV.C. Off, the time comstant of the
reskstance-capacitance combination C2, R2, being made variable by providing
more than one resistance In the RZ position, such an arrangementd belng
shown in Fig. 11.

A glow ANV.C, action s desirable when the recelver ks
programme transmissions, and i lso useful for wse on C.W. transmissions.
A fast AV.C, action, when code s being reccived, will
thons of fhe nolse level between the code characters, but & slow action will
* hang owver " between the characters so that the AV.C. i wsable in that
case with C.W. tramsmissions. A fast AV.C. is algo useful on rapld fadipg,
hawever, 40 that If tws posllions are provided as i Fig. 11, the shw
position using a 1 megohm resistance, the fast position wsing a § megohm
reslstance.

The AV.C. diodes are shown a5 being fed through a small condenser
from the anode of the last 1F, amplifying valve, eo that the AV.C. is taken
off before the B.F.0. has effect, but as has already been shown, the dindes
mhei;nnnnddin #l & previoes shage.

Components List for the Ag.C.~ 5~ Meter Stage, Fig. 10.
[= 9 50 mmfds. Silver Mica,

cz, ¢ 0,25 mfd. 350 vow Non-inductive,

C3, C4, C5, 0.1 mid, 350 vow. MNon-inductive,

R1, R2, 1 megohm, § watt.

R3, T50,000 ohms, § watt.

it4, (For 4 vilt operation) 330 chms, § watt.
R4, (For 6 volt operation) 390 ohens, § watt.
RS, 68,000 chms, § wall.

R&, 4,700 ohms, § watl.

R7, 100 ohms, variable, wireswound.

M, 1 mA. Meter,

51, SP.D.T. AV.C. On-0Off.

Vi, DDFen for 4 voll operation. -

GRBC for & wolt operaticon, :
1 Eritish 7-pin or Internatioral octal chassis motinting valveholder,
O, For the two AV.C. speeds glven by the clrcwit of Fig. 11,

Ria, 1 megobm, § walt,
i, A70,004) ohms, § wakt.
81, 5P J-way.

AV.L, Controfled Stages

Pio matter by what method the AV.C. voltage is cbtained, there still
wriscs the question of the number of stages to which AV.C. shall be applied
anll which glages ghall be chosen for control.

. Here, again, the matter Is largely one for individual cholce, and i the
5™ meter is led from the A.V.C. line direct via a peniode, In the manner
®s :

'*—li—

AVC S RZA
a1
AVL.FAST R2B
AVC OFF

cZ

r'|r.'11. A -'Mi;hle AV, arranpiment.

just hown, considerable latitede in fhe cholce of the stages for contrel Is
possible, [fllttenﬂwrh_tob:uﬂdfwmmmw:hﬂ
mmn“l&mwmmmﬁqu.hnﬂmm
uﬂh-&ﬁ%ﬂdmtdbﬂﬂﬂﬂlﬁm‘tﬂﬂumu.m
unmmmmuuwamuwmmmmmhnldm
m;mm.mm.mum.

In the first place ukmmhmﬂmktmmm.iﬂm
l.'h.l'Hl:mn'W'lt"ﬁulm!"mmuﬂlila#hﬁﬂ:kﬂm:mtml
hltMMl.HMHh&mﬂhklﬂmwrﬂwhﬁﬂﬂﬂl
input stage by the use of this comtrol alome. The RF. stage, therefore, will
hhﬂtmﬂnuﬂml.ﬂi:hmube-pﬂhdwﬂuﬁmmuﬂlru
the Bret valve in the controlled chain.

If contred is also applied to the first LF. stage, lexving the second stage
elear, these two valves, comverter and first LF., should then exercise sufficlent
control over the rest of the receiver for all ardimary purposes.

When the receiver Is b0 be used alongeide a transmitler, however, the
mumm;mmMsmmmmm RF. stapge have
A,v.c:.,mn.mﬂdmumrﬁmmujmaugaunmmjl;.n-
im-nmmmim:mdhyu&umm. Ey using a high bias
1nﬂﬁswﬂ1!itﬂhlrﬁﬂtﬂqurhtwalhe'phmrmﬂhrm
C.W, monibor even with the input shorted to garth, since in the majority
dmumﬁdudR.F.ulIhﬂlﬂlmlﬁthhgnﬂtlnmmﬂwhﬂthﬁ
same or 3 wear Fregquency. Makin the high bias sdjustable will give a
mmﬂwmmﬂonmzﬂmummmﬂm.mmm
lruludql‘id'l.iﬂulutﬂlchd laFtamdh. or Transmit, will still be per-
forming & nseful tadk

Themnbul‘lddﬂndnhumﬂhmmrwlhﬂtm. slage,
ard both 1.F. slades, leaving the freguency-changer clear, the high bizs, of
course, being applied only to the RF. stage, the slgnal from the station
ranseitter thus m;mmdlnuﬂsnhguhmﬂe rest of the receiver
warking normally. n::mwmurnmhmmﬂlbemm
Chapter 6, and a sultable pack in Chapter 7.
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Whilst there are many adwantages in connecting the 5 ' meter to its

own individubl valve, this ks ot economical when the AN.C. voltages are

a diede of the douhle diode detechor-AV.C. value, -and the
meter s case will be cannected tnto the LF. scction so that it is operated
by the changing amode currenl of the A.V.C. costrolled walves.

The simplest connection is to feed the whole LF. amplifier with current
from the main H.T. line through the “ 8" meber, or, Il & low current meter
used, one valve is fed through the meter. F
The “ 5 meler is shanted by a wire-wound variable resistance of, say,
1,000 ohms, The mefer Is then set to the zero posilion by allowing the
LF. amplifier ko work at full cotput with no signal applied lo lhe s, the
varishile shunt across the instrument (hen being adjusted to glve a fullscale
deflection, When signals are passed through the receiver, the AV.C. line

ris

i
Eg‘ w

the dissdvantage that weless a right-hand

Incriace.

A4

I F SCREENS

AMC. CONTROLLED
I.F. VALYE .

Fig, 12, Pridge Circuit ' §° meter,
P .

-

acoount both the - cu through the walve

the divider itsedl

. To st the =5 meler when this bridge circuit ks used, the LF,
amplifier ks set for full cutput no signal applied to the recelver, the

Components List for the ** 5 Meter Clroult, Fig. 12.

R1, 1000 ohms, virable, wire-wound.
Rz, LT —
K3, 270 ohms 4 watt,
CL CZ, 0.1 mbd. 350 w.w. Nondnductive,

MoTE—The valoes of R4 and RS depend, as bas airéady been shown,

approximately 10.5 mAs. Thus, 10.5 mAs. must Bow through R1-R2 and
R4. Supposing that a peir of GHT's are used in the LF. amplifier, th
screens will reguire a lotsl of approximately 5 mAs. at 100 volts, Thus, for
a pair of BHT's, sultable valiés would be ;—

R4, | 15,000 ohms, 2 watt.
RS, 22,000 chms, 1 watl.
M, 0-1 mA. meter.

The callbration of the 5 * meter s alsn, unforbunately, a matter of
individual cholce. S0 ™' has vel o be given a defmile value, aithough in
certain commercial receivers ™ 59 ™ indicates elfher a 50 or 1040 microvalt
input to the aerial sockets. Presumleg that “ 50 indlcates an input of 100
milerovolts, however, it mmt pol be supposed thal the recelver Is therefore
standardised, for the connecting of a pre-selector or v.hE converter between
the aerlal and the recelver will throw the *' 8 meter completely out of
calibration since there will mow be the gain of the new unit to take into
sccount, whilst in actual fact the ** 8 ™ meler glves a lroe readind only at
the frequency, and with the Ingut conditions, that obtained at-the time
ol calibration. =

Moreover the nolee level of the recelver will affect the ™ 5" meter
when no signal Is being recelved, 5o that it would probably be more accurate
to glve signal strength as polnts abowe “ 51 rather than above. ** 50."
Again, the “ 5" meler glves an Indication which may be affected mot only
by the mamual gain control of the FLF. stage bul alio by any gain contral
or controlléd regeneration control fitted to the LF. amplifier. Thus, for
comparison between stations the ** 5 °° meter is not of real value, although
ikt resdings are often guobted-—the real value of an * 5 " meter is to judigc
the effect of sfustments made ak the distanl transmitter, or to chow the




godn oblained frem the uie of o different aerizl, or w show
the effect om 2 distant stotion of fading or similar varishle conditions. For
statlon reporting, also, the brue way to use the 5™ mefer is fo take a
nolse reading on the slation channel with the station off, and & second
rending with the station on, thus obtainimg a reading which s the difference
between the station level amd the nolse lewel, the report being given
number of declbely or “ 8§ " points showe nodse. The S ™ meler iz alko
of great wse for checking the radistion patterns of aerisli—rotating aerials,
udsid at’ the transmitter, the " B " meber reddings being noted whilst the
transmitting aerial Is turned through a whole revolulion, the resdings being
plotted afainst rofatien. Such fests should, of course, be made between

means that each successive *' 5" poind Indicates, or shomld indicate, that
the signal vollsge s the aerial terminals has been doubled,

The 8 "™ meter may be calibrated, therefore, by the use of a sgnal
generstor with a calibrated microvoll oulput scale, * 59" being et at a
known level and the points callbrated dewn in terms of decibeds, each point
indicating douhle the irput of that required to give the point below it.

If a signal gemerator with calibrated output Is not awallable, probably
the most satisfactory calibration will be given by printing points on the
scale showing the same degree of rise a3 thal already suggestes], the calilbva-
ageinst a good moving coil instrumgnt. The * &' meter
b:anind'ﬂmruithmmlhmubcmw,
rid

. ‘This s Hone by bringing the " 5" meter
deflection to X on any recelved slalion hﬁemu‘iﬁcﬂ.lm'}'.mﬂ
gain confral, fading or stabion adjustments then showing on the meter,

extremely difficult to deviss, but

when Bise B broubbesome 1B amplitude is imvariably much
than the s | amplitude, so that limiting the nolse amplitude down

o the signal amplitude effects a simple and very effective cure.
noise 1

A diode Iz bladed From a woltage.-divider clrewit befween the positive
and negative H.T. limes In such a fashdom that a signal of high amphitude,
presented bo the vabve, renders the diode non-conducting for Uhe duration
of the signal, signals of smaller amplitude belng passed wilhowt causing this
sction. The diode thus * chops ™ pesks of noise which, being of short
duration thus csuse ' holes " in the audio signal which, are barely notice-
able, <o that signals can be read through ignition and similar impulse
interference.

The biased dinde is: placed between the detdctor and the asdio gain
control, and may be used with either diode detectors-or detectors such as the
imfinite impedance type. The two droults to be used are shown In Figs.
13a and 13b,

If mecessary or desirable, the nolse Hmiter can be swibched out of achion
by a DWPILT. switch, one posltion of the swich pladng the Hmiter in
cireuit, the other poallion switching oul the Hmiler and passing the signal
straight to the audio gain control.

A slight drop in asdie output is consequent upon the use of a Hmiter,
but this can be masked with the awdlio galn control.

The lewel at which the chopping action takes place s sel by the blas
applied to bhe
13k, amd this is adjusted on a signal wntil distorthon commences. The
contred is then backed off stightly o clear the signal of distortion, and will
then limit noise with a higher amplitede than that of
ing control mast, of coarse, umadjwh;umudmwmm
although the levelling action of AN.C. & of help in this instance,

ez [+ 250V

L= -1} %
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mvlﬂ.ﬂ-. Dhicthe Moise Limiter -ﬁuﬂm Detector.
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16, 18 Dindle Noise Litsites with Infinite Impbdance Detector,

Componenis st for the Noise Limifer, ﬂp.lalﬂd 13k

"1, ¢ TER0,000 ohms, § wall

‘Rz, fooagooo L} .

B3, 53000 L 4 .

R4 -- oo . § .
10,000 obms variable,

_g:l;'-'m_'. 0.1 mfd. 350 v.w. Non-inductive,
8 mid. 350 v.ow. Blectrolytic,

D1, DDAL, ebe., for 4 voll operation.
EHE, dte., for B volt speration.
Wbmu]ruia&nbl-e the ppodes and cathodes may be sirapped

hpﬂhlhiheldu;k
'\ CHAPTER 4
'EIIEEH‘HSI'ALFD.-’IH
mmmhsmcmmuww bed, . may be in
cluded In the LF. u#luenfhmqnuﬂplmnuimquﬁumhr.
response curve thaped: elther as a kngle peak, this pesk being steep-sided

2 a doublepeaked. nrmnﬂlldw-pnﬂmﬂ;ﬂn
on eilther side of ‘pass-bomd of zero response.

The crystal ‘o cryitale usdd in such » filber are cut Erom guats, as s
the ordinary vscillativg crystal wsed for frequency stabllation, the crystal-

b

ciet being 50 made that the filter crystal resonates at or very neav the 1F.
wsed i the receiver, A oryslal so cobt acts as a tuned chrowil of very high
Q or efiiciency, this uned circwit efliciency belng wory wuack Righer than
can he achieved by (ke use of sn LF. translormer, the seleclivity also being
Bnproves! to 2 wvalue which could only be oblained by a muliplicty of LF.
stages were no crystal to be osed,

Mol only Is the greater selectvity of the LF. amplifer vseful n giving
& " single slgnal ' effecl, or in asslsting the rejection of signals a few es.
off the resonamce poiat, but the sharp response curve alee improwves the
signaldo-nnise rafio as far ai the LF. stages are concemned, since noise level
B8 cul with the culting of the pass freguencies.

‘The crystal filler s wied a5 a coupling between stages in the LF.
amiplifier, the selectivity introduced by the coupling being varighle and under
contred when the elngle crystal is wsed., The term crystal * gate ™ really
rieders o single crvstal working,

‘There are differing advantages and disadvantages obtained by the wse
of either single or dowble crystal working, hut i@ s felt that the single
trystal filter will be most suitable for the majority of amateurs, especially
when the receivir s beleg home-comstrocted.  The double Glter, glving as
it dogs a marvow basd-pass acton, ls excellent for CW, work, but s net
open o such cimple wariable selectivity adjustment m fx the gate, whilst
the cryatal expense is doubled. For telephory, a pair of crystels separated
by a2 few kos, must be used, and for C.W. 2 pair of erystals separated only
by 200 or SO0 cyclis s wsed, so that the crystal expénse rises by reason
of bolln the ewmira crystal and bthe accuracy of the out required. Whilst
tuning is simpler when the band-pass armangement |5 adopted, since the LF,
response curve s oo flat top instead of the slngle crystal pesk, the variable
soipctivity obtalned by the use of the simpler gate clreult minimises tuning
trouhies and is more sulted for nom-speclalist working.

The basic essentinls for orystal gate operation are simple snd the sction
guite easy to understaml, A orystal acts as a tuned ciroolt of extremely
high efficlency at Bts resomamt poimt (bhe equivalent electrical clremlt being
a seriestuned mther than a parollel-tuned circull), the impedance ol this
tuped circuit elng very low at the resonent point but rising very ropidly
on either side of resonance lo practically infinity. A aystal, acting ps a
coupling bebtween two LF. saplifiers and cuot bo resomate at fhe intermediate
frequency — gay, 485 hkee — will thus provide very pood coupling charme-
teristics at the LF., bul will reject Signals a few kos. off the central frequency.

A erpstal, bowgver, chntwl be used alome. In the fiest place, It must be
supported in a erystal-holder, and the plates of this component act a6 a small
capacitance which will pass bo some degrec the frequencics which the erystal
s rejecting, whilst at the swne btime the oystal will have an impedance
which reguires matching not only to the stage focding into it but also to
the stage following the filker. At the same time, B |5 necessary to arrange
a small degree of feedback, In 2 circnit dmilar to & seutralising cirouit, o
offsct the disturbing capacitance of the crystal-holder's plates, this small
feed being 90 degrees out of phase with the feed throsgh ke stray
capacitance.

a3




Accordingly, to wpply all these requirements, the crystal creoit is fed
from a speclal ILF. transforeer with a centre lap o carth, this centre tap
being elther an actual eonnection st the centre of the coll or supplied as
an electrical contfe tap by & pair of condensers seross the seoomdary of the
transiormer, their junction belng earthed ko the chassis.

This arrangermgnt b shown in Fig, 14, where the secondary of the
first transiormer i actually centre-tapped.

The effectiveness amd efficlency of the exvstal gate depends to & very
large degres upon the following impedance which, in Fig. 14, is supplied
by the ollowing transformer and valve. As the impedance Z of this circult
rii&iﬂﬁﬂﬂwﬁpﬂﬂhﬂedmhwdmmwmmm.m
this has the effect of reducing the apparent @ of the crystal cireult and thus
of reducing the selectivily.

By varying the impedance of the circuit following the crystal, it ks
therekwe possible to oblain the varizhle selectivity effect which ts so desir-
able for use om different types of signals, In this respect the crysial gabe
is superkor to the doubbe cryital hand-pass filler. The input circwit, however,
can have the sime effect on Ihe selectivity, and in practice it is uswzl to
connect the variable selectivity controd inte the crystal input circult, detuning
of the input circl by & condenser giving higher selectivity,

It will be seen that special tramdlormers are neckssary for use with a
crystal filter, and In Fig. 14 the second tuned circult, which is acting as an
auto-tramgformer, must b lapped o match the crystal impedance, This state
of affairs Is further compfcated by the fact that two types of crystal ane In
wse, the Y-cut crystal as used in American recelvers, having a bow impedance,
anid the X-cut crystal, more often wsed In Pritish recelvers, having a high
impedance. By the wse of an X-out orystal, however, and by wsing a circult
o+
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with high wput impedance o follow the second tuned circuit, the tapping
on L3 can be dispensed with and the crystal filler connected o the top end

of the tuned crcuit,
€2 in Flg. 14 is the varable combenser used to balance eat the stray
corilenser.

‘capacity of the crystol-holdes, and 8 termed the * phasing ™

When the phasing condenszer Is set to balince the civeuil, the rupn-f-e

‘crve of the filter Is symmetrical, but If the phaging condenser bz varied to

& small degree on either side of the balancing value, the symmetry of the
response curve i8 lost and a podnt of zero signal woltage ocoars on eiller
he lhgh or low skl of resorance, this point of zero signal apgrosching or
meieding from the ceriral frequency as the phading comdenser ic vared in
capacitance. Ty this means, therefore, true single-signal receplion 15 possible
tifce the zero response point can be adjosted to 28 on zn interfering signal.
The response at the opposite side of the response curve rises, however, 0
that it i possilie o introduce interference from a thind signal whilst cubting
oul interfesence from & sheond, bt i general the benedils glven 1y the zero
signal pednt are very well worth while.

The selectivily, even st the tinimum pesition, glven by the Blter circult
of Fig. 14 Is sulficiently high to make tuning on 2 telenheny brrsmission
s0 sharp thal eooniderable sideband eubbing ensues, and so & switch across
the crystal may be provided to cut the filter out of acion.

Fig. 14 may be changed from the orvstal gate bo Lhe band-pass crystal
filter circult by connecting a secomd cryetal across the phasing condenser
C2, this second crystal being separatind in fréquency from the first erystal by
the bandwhdih frequency It ks desived to pass. C2 may then regoire some
decrease In value bo deal with the new balance point,

In Fig. 15 is shown a crystal gate with & wider range of seleclivity
control, the control itee!l alio being simpler slpce a variable resistance is
used on the output side of the filker. An Inpuat ransformer matched Lo the
erystal impedance Is used, whilst phasing is now carried oat by means of
a differential condenser. The imput coil L2 s centredapped electrdeally
rather than physically by the wse of a palr of condensers,

The cartput tuned clrcull vt have a high ., and the selectivity controd,
R1, may be variable cither smocthly or in steps, & set of resbstances oon-
wected to a switch being used in the Btter case, L3 and C4 must, of course,
be capable of tuning to the LF, in e,

The main difficulty aftached to the incorporation of a crystal gate in a
home-constructed recebver Hes, therefore, In the provision of a suitable input
transformer for the filter, for if a arystal is obtained as a separate component
its characteristics must be known before o transformer matched to Its km-
peduance can be bought of made. Moreover, the transformer characterlstics
Zepeml upon the filler cirouit wsed. In Fig. 14 the transformer requires a
high indwctance primary with a secondary tightly coupled to B, whilst L3
st be tapped ot o suitable point unless a high input ispedance valve
drovit iz used fo follow the fiter.

In Fig. 15 a step-down ratio is needed in the inpul transformer, at least
for some rystals, whikst a high Q tumed civcuit must follow the &lter,

The lter will, of course, work with a mismatched transiormer and give
high selectivity, but the boss of gain ever U filter will be very serious. Even

35



Fic. 15, The Crystal Gate Cirewit Mo, 2.

with correct matching there Is & loss, real or apparent, in saln over he
filter—ihe higher sclectivity will, at best, cause an apparent drop in gain by
reducing background nobe and signal shdebands—but when two LE, stages
are provided, there will be galn in hand to compensste for this loss,

The witest plan, therefore, would appear bo be bhe buying of a complete
erystal fifter wnit for incorporation in the recelver, when it would be known
that the LF. transhwmers were properly matched to the crystal, or ithe
transformers and crystal may be oblained s inalched components, and the
urlt built up with s sandated condensers, bub bhe experimenter may care
to test warlows Eransformers against his :.-rraul in an erdeavour to obfaln
a filter at the lowest cost without boss of efficiency.

In this case it is sivised that tests be made using the cireult of Fig. 15.
The input transformer mry be made experlmenially from an old 1F. trans
former of the correct frequency—365 kos. is advized—the winding
belng stripped of half its tums, The centre tap being clecirical, further
experiment can be carried oub on this winding uniil the most favourable
results are obtaimed with the eérystal to be wsed.

The phasing condenser can be made by mounting twoe midget tuning
corsdensers bogether, their spindles being coupled via a compling unit sa that
with one condenser al [ull mesh the second condenter is at zero mesh, or
minimum capacitance. -

The high © circuit of L3.C4 may be one sdde of an efficlent LF. trans.
former, or & pre-tuned IF. rejecor coll of the iron-cored variely might be
Iried In the position.

The type of crystal oblained will govern the crouit comstants bo a high
degnes.,
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The porition of the crystal gate In the LEF. amplifier depends bo some
extent om the following circuil, and in this connection the infinite impedance
detector makes an excellent folloving stage to the Blter. The gate is often
shown  Emimediately folbowing the frequency-changer, bul cince the fiter
requires a fairly high bnpeit dignal for its most effickent operation, It s wise
to allow for some 1.F. amplification prior to the filer, The Q@ of the tuned
chrceit L3-C4 in Fig, 15 will be assisled by an infinite impedance detector,
and 0, wien such o detecting stope s used, the obvious place for the filler
Is Felween the LF, amplifier and the detector. Whese diode detection s
used, bowever, the filter may be wsed a5 the coupling between the bwo LF.
stages.

Componerds List for the Crystal Gate, Fig. 14.

L1, L2, High inductance — clese-coupled 1.F. transformer, C.T.
secondary.

13, LF. coll, tapped down to suft crystal.

c, 100 mmid. variable. Selectivity conbral.

Ccz, 16 mmfd. variable. Phasing control.

Cc3, &0 mmfd. varkable trimmes.

Ca, LF. tuning trimmer.

Crystal, 465 ks,

8 Cryelal shorting switch, (Low capacity type, with short
lezds o crystal.)

KoTe~To expetiment with this circult, wse 2 high impedance or X-cut
cristal and disponse with the tapping on L3 by vsing an infinite impedance
detector as the foillowing stage. Adzpt L1, L2, by using an LF. trorsformer
with coils mounted on & central dowel, moving the secondary ooll close bo
L1 and mourting, on the oiher side of L1 and at the same distance, 2 second
secondary coll ldentical with tEat alrcady fitted, obained from 2 second
similar tranelormer. These two sccomdarles are then conmected In series,
thus providing a high inductance contre-tapped vinding.

Test L1 both with a trimmer condenser in parellel and withoul.
Comporents List for the Crostal Gate, Fig. 15,

L1, L2, Tuned primery — low impedance secondary LF. trans-
former.

L3, High @} LF. coil

c1, C=2, OO mid, Mica,

[ 10 mmfd. Differential. (See o)

4, LF. taning Irimmer,

R1, 5000 ohms varisble, Selectivity control,

Crystal, 465 lcs,

5 Crystal shorling switch. (Low capacitance type with

short leads to crystal)
In either clrouit the whole flter is cut oul of action by the switch acress
the crystsl, lewving the LF. amplifier working at its normal selectivity.
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CuarTen 5
THE BEAT FREQUENCY CSCILLATOR

The BF.O. is a slmple oscillabing drcuit werking on 3 u clnge
Lo the inbermediate freqoency of the recelver, a fraction of Hﬂmﬁv b
fed to the 1F. amplifier or, preferably, the delector, This locally generated
[“fil-l'?ﬂﬂ' then heberodynes any signal passed bo the cefector from the IF.
amplifier so that signals which are ot modclated, such as C.W. transimis-
sums, are given an audlo comtent, the heterodyne frequendy belng i the
mulible range, The coil used, logether with a sewil Lrimmer Lype tuning
condenser, as the osdiiating tuned clrcudt is usually tapped near the earbhed

end in order that a Martley oscillator cirenit arramfement can be wsed, such

& circult belng both economical in comyporynls and very stable,

Either a pentode or triode vaive may be wsed as an osdilabor, the chnice
of lypes being very wide, and typical circuite and components values ape
given &n the Figs. 16 and 17 with thelr associaled compenents Tists,

—
& 230v.

Fro. 18, A BF.O, ana Impedance Detector,

In Fig. 16 the BF.0, is shown as one-balf of a double triode valve, the
second part of the valve acling as an infinite fmpedance detector. This form
af comstroction is excellent in that the couspling from the BF.O. to the
ddetector takes place within the valve itself, via stray capaciies, =o that mo
further coupling & required.  Unfortunstely, this twe of dreistt con be used
only with American valves of the 6FR type or similar, since there are no
Avodt double triodes sultable for the purpose.

The infinite impetance detector in this circoit is shown as belng of
slightly different design from that described in Chepter 3, since fillering In
the cathode eircuit iz assisted by the choke, KF.C., which, of course, should
he effeclive at the Intermadisle frequency,

Separale triodes can, of course, be used with the same component walues
Eo give equivalent operation, o small coupling condenser then belng used
between the grids of hoth valves s Cc af Fig. 17. The condenser Ce has
a very small value of capacitance, and may be made clther by removing the
adjusting screw of & 30 mmid. trimmer and bending the Lop plate af an
angle Lo the bottom plate, thus providing the small copaciance reguired,
o by wrapping a lead from the grid of the BF.O. round the grid lead
of the detector for the ancde Tead of the defeclor if a diode delector is
used), bath leads being insulated.

Components List for the Combined Impedence Detector
and B.F.0., Fig. 16.

R1, 22,0010 ohns, § walt.

R2, 150,000 ,, & .

H.E, 10,000 L ! w

RE, 47000 |, o

C1, C5, 0.5 mfd, 350 v.ow. Non-dodisctive,
c2, C3, 0001 mEd, Mica.

C4, 150 mmfd. variable irimmer,
B.F.0. coll, Wearite B-FO or similar,

RF.C, Cheke, Eddystone 1066 or slmilar.
51, SPET. BF.O, On-Of switeh
¥1 6F8

1 internationsl actal chassls mounting vaivehokler.

NoTE.—Several 4-voll valves may wse the same BF.0, circuit, for a
separate detector-B.F.O, arrangement. The ACZHL or 354V osclllate well,
am MHLA or 224V being used as the Infinite Impedsnce detecior,

Components List for He Penlode B.F.0,, Fig 17.

C1, C3, 00001 mid. Mica,

c2,’ 150 maufd. variable trimmer.

C4, 0.1 mfd, 350 vw, Non-imfuclive,
Cs, 0.5 mid, 250 ww. "

K1, G500 ohms, § watl.

Rz, IS0 o, 1 .,

R3, wom , 1

BF.0. coil, Wearlte B-FO or sirmilar.
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51, S5P5T. B.F.O, OnOF switch,
V1, VP41, ete., for 4 volt operation,
GHT, etc., for & voll operation.
1 Mazda or International octal chassis maenting valveholder,

Nore,—Ce, small coupling condenser to detector. See text,

To adjust the B.F.0. the receiver shonld he fumed fo a C.W. signal of
mnderale strength, the B.F.0, helng switched off whilst fhe sdgnal ix tumed
sharply, the tuning belng on the carvier hiss, The B.F.0. i then switched
on and femed fo give 3 suitshle heal notg with the signal code, the receiver
tuning belng left untouched whilst the BF.0, luning i carried oot

The B.F.O. 5 then set for afl OV, siginals.

In circuits where the B.F.O, feeds into a diode detector and AN.C,
stage Ehe AV.C. Hne should be switched off for O, receplion.  Where
the AV.C. valve ks fed from the LF, amplificy before the mbroduction of
the B.F,0, corrier, however, the AV.C. Hne may be left on for CW. récep-
fion providing that o * shew ™ AN.C. action Is obiainahbe.

CHAPTER &
PRACTICAL RECEIVERS

Within the following pesies are shown the circuit diagrams, with com.
poments liats, of a series of practical comiamications receivers. The circuils
include hoth simple and more complicated designs, the simpler cireuits heing
included on the strength of the fad that even though they are Tess versatite
than thelr companion receivers they are still of grest value as true * com-

A0

nwﬂulinu"mﬁ-u:hlhtlizyumtmp&fﬂﬂ:mhﬂmwm
at cither the fransmitting station or short-wave receiving skation,

Whiist the simpler circults may have two-control tuning—ie., separste
tundng ‘of the oscllialor and acrial-tuned clremlts—bo enable the colis to be
bome.made and tracking to be adjusted without the use of trimming nd
pﬂﬁﬂ,ﬂnmm&ﬂ:d%mﬁmhh&mwwu
#lf the benefils of the more-comprehensive circulls are to be realised, -

The writer's experimental work has shown thet for full coverage of, asy,
Bor 10 to 2,000 melres, the work involved in building and espedialiy in
adjusting and tracking hame-made colls it too fine and time-consuming for
the home .'Thnhuu{hmmm-d:whmuuﬂahlhdrdm—
phiclty, and 8b ‘bwo sptems of receiver-suning wre shown, For recelvers
Intended to cover The: amateur bands-ohly, home-wound cofls nre shown, with
thelr winding detadls; snd sepirale acrlal and osclilator tuming is emploved.
Tkmmm“n&nhdﬂnewhmaummuﬂnm
that each eoil covers Ethe band for which it Is speciiied, the inber-amsteur
mﬁmmmm:--ﬁthHmm thate requirlng amsgevur
mcq:lﬂnnlﬁniﬂﬂfﬁlﬂ'blm being both sciective and easy to tune.

To cover the whole frequency Tange, however, larger comdensers must
e ugedl bo avoid A grest multiplcity of colls, and necordingly comemerclally-
made cofl sefs are specified. mmmmm!mﬂmmhwb,
ganied comdensers of 00005 mid, capacity or similar, bandspreading provi-
shodi B hade so Hhat amy frequency thi-main tening gheés way b fe
turlng whenever necessary, In this way all frequencles are recelved and at
ﬂnlmﬂmmmdbmdsm“mdnﬂ"mi vy comsidernble
extent. '
Ammﬂmrmmolawmmhmm:ml

mn.F.mmq-Mhmﬂaqu-mmmm
or assamblies, each stage oppasite Its own sectlan of the tondenser, with
the LF. amplifier following the mixer slage In lne, the Lransfgrmers being
mmhdh:lwnmll’-ru}mubwmposdhh since the transformer
screening then asslsls the valve scroening. It Is wise to provide ewternal
valve soreens for all the R.F, and LF. stages, but If [his {5 thonght unseces.
csary the recelver may be tested without extra
heing added later if there shauld be any trace of instability.

The circuits shown all, Inclsde extensive. decoghling for esch slage,

All the receivers should be bullt on I chiassls. A copper chass
might' be even mare sultable, although the wxira :
sufficient Bn give any noticeable resull, but steel or iron chassls ghagld
avnided since losses with wclmlnhlatlhehlﬂh:rl’ﬂqundu_m

ﬁmmhmmandmadwrmgahmu,m be clean ang
mietrical. “’bwebolhmalnhuﬂngmbmdq:rﬂd!mlnghm
sets of condencers should hwehmodﬂmu-mnﬂun&mt,ud.llimed
that drives of the panel dial vagiety with cards for indhvldual exlibrathon
moanted in an escuichesn showld be ysed, Two methods of calibration are
Jpossitle. For the general listener, mbﬂmqudalmmhqm.m
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The amateur transmittes, however, mighi well use the reverse of this
bechnique, calibrating the main tuning dlal bo show band ks with the
bandspread condenser at half mesh, the bandspresd turing dial fiself being
calibrated In terms of each band,
f Only in the smaller receivers sheuld Hue power pack be Included In the
recelver cabloet, although wien AL DL, arangements are shown this
Iype of power supply may alsp be incuded with e receiver, since the
chassls space bzken up ts emal and the power supply can be growped well

by the pewer wnit should be kept from the set to minimise the chance of
frequency driit witly lemperature. i

For battery operation, vibealor power spplics must b used, and here
the builder is advised bo obialn the vibeator power pack commercially, such
b pack as the Masteradio ™ Slient Burge ” lype, specially designed for
commsunications and  simdlar work, proving highly suitable, In the nest
chagler, however, the cireuit of 3 vibrator power pock be shown,
. Bt will he mobed that in the majorily of diagrams tws BT, HrfE are
shown, one runsing a1 the anode line voltage of 250 volls, the olher at the
screen voltage of 150 walks. Tb:prmldmntrwlhu,ml‘msm
Operation, saves & comsiderable cullay on screen dropping reslstances, as
well as making screen decoupling simple, i

The recetvers are shown with stright 1LF, amplifiers—that Is, o crystal
gale is shenen, I i ofelt Mﬂi&ma}mﬂynfmmrmmnh:mmm
with the selectivity ohisined from the yse of a regenerative [.F. stage abone,
and that i & crystal gade is to be mcluded in the clrcult the defalls in
Chapter 5 will enable dhe work (o be carried out without Ercubie,

tiew, however, s o align the set with the AV.C. line switched off, since the
alignment should be made with Hhe receiver runningt al maximum Bain, so
that in the case of a separabely-fed “ & - meter, such as that shown in Fig.
10, the A.V.C. fine may be of, g far as the receiver is concerngd, whilst
the meter will skill operate, with enhanced sensitivity,

The B.F.0. sheuld be swilched off far all alignments, whilst the crystal
gate, If fitted, sheuld be switched out of dreyll, Clip the earth bead of the
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tlgnal generster to the receiver chassis and take the signal fead from the
generator 1o the grid ofethe last 1.F. ampilifier and set the generator o the
required LF.—465 kes, for the circuits shown. Trim the lagt LF. trans-
former to glve maximum output, reducing the generator signal as the clrcuit
comes into tune, With this Iransformer sel, re-connect the sigral leadd Erom
the generator to the grid of the first LF. stagé, and trlm the nexi-to-last
LF. transformer for masdmum owtpet in the same manner. (Further LF.
stages following the frequency converter should be trimmesd in lurn, working
Mamtﬂ&zlremymmh:tﬁupptIBMnWrwdw
using several LF. stages)

To align the fwsl LF. transformer, connect the signal lead from fhe
generabor to the signal grid of the frequency converter, disconnecting the
tened circuit allied with the frequency converter should the signal passed to
the LF. amylifier appear very weak. This will be caused by a high-freguency
cifcuil acting elmost a8 & short clrcalt to the considerahly wer [reguency ,
outpit of the gererator, ﬂmqm&m:hgmﬂmwmhkmﬂl
low level when feeding Into this stage, however, since the LF. amplifier is

=now tuned and will be giving-a high gain o the slgnal, o that overlosding

maist he prevented,

If a crystal gate is incorporated En the LF, amplifier, the alfgnment
:muumkdmlmwﬂu!rmrmtnﬂ#hﬂrﬂd}'ﬂﬂ-
cribed, the ILF. as set by the signal generntor heing ac néar as possible o
the exact orystal Frequency, The orystal gate is then switched inbo eircuit,
and the signal generator varied very slowly to a slight degree on efther
side of the set frequency. A rise in output from the LF. amplifier as the
generator frequency is showly saried indictes that the crystal peak has been
fmmﬂ.mdthmmmmddbeidtﬂl}:htmmﬁushmnl
rist, and connected lnko the Frequency converter, whilst the LF. amplifier is
mnaﬂmwmmmhmmuItMnm

It is hﬁmmanmdumedum[mhdgnalmmrlm
aligning the LF, amplfer when a erysial gate ls in wse, using the 3"
meler indications on the generator carrier, ﬁm"ﬁ"nﬂuhﬁﬂaﬂ.ﬂ!,
BF.O. may be switched on and adjusted to give an audio dgsal 3t the
outped sockets al the veceiver, alignment heing carried out by bringing this
audio signal wp lo maximamy output,

- The LF, amplifier is now set, and should be beft as it stands whilst the
remainder of the receiver s aligned. h
mMM:dtltiriiﬁJllgﬂlel.F.dﬁﬂ:sﬂﬂmwﬂhE:tym
of receiver, for in the simpler separately-tuned aerdal and oscillator type of
set, where no K.F. stage s employed, no further a ng will be reguired,
although the signal generator can be msed very Iv to calibrate the
bwo tuning dials.
mmdﬂmdﬂhhmalnhmu,huxham.mum
ﬂmtldl:elur:dwlthlhkd.al.tlmm-hlmbﬂngbaptrmﬂurinﬂm
until the required slgnal is heard when the tuning can be finely adjusted,
It will be sufficient, therelore, to calibrate fhe oscillbor tuning dfal in fairy
close frequendes with brosd Erequency dndications. only on the serlal dial.,

For a recelver emploving ganged luning, -however, the oselllator chreults
mmkﬂlfwtmﬂumhmmmmﬁm
range by the following method :— ;
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Set the handspread condenser, if uged, b mid-capacity and leswe. Swiich
to the first freuency range, and reduce the oscillator trimmmers o minkmum
capacily, leaving other tUrimmers and padders at half-capacity. Tume the
moin hming condenser to the hgh Ereguency-Fow wavelength end of the
hand, esther o a calibeated spot on the dial, or, 1f the dialis to be alibrated,
8t & puint fuet. abeve mindmum capacily. Seb the signal generator to the
saime frequency—ihis will require to be discovered by experiment if the
exact coverage of the, coils is unknown—and connest the signal) lead from
the generator bogether with the ewthing chip to the aerial input bockets, or
zerial and earth sockets, of the receiver. Trim thé escillstor trimmer towards
maximism capacity until the signal Is heard or indicstes an the output meter.

, With the high frequency adjostment tempararily set, mark or hele the
izl reading of both receiver and generator, &nd then tune to the low fre-
quency-high wavelength end of the band elther to a frequency Indicated on
e receiver dial, or with an uncallbrated disl, to a frequency near the bow
frequency limils of the colls in wee. Set fe generator to the same froguency
and adjust the padding condanser for maximum ouwtpal st that frequency.
Heturn to the original high frequency where the Erimmer was adiusted,
The adjustment will probably have varied, doe to the changing of the padder
capacily, and Hhe trimmer most be veadjusted for maximum oulpist, this
process of adjusting trimmer and padder, and readfusting belng carried out
uitdl the two adjustmests are in final balance. Six or cight readjustments
are nol foo many. - _

This process must be carried ot on each frequency hand.

With the owillstor aligned, it resains to trim the K.F. stage, if Inclsded
in the set, together with the frequency converter input circult. The brimmers
connected with these stages must be trimmed for maximum outpast =f the high
frevuency end of each range, the whole mange being vested, by means of the
signal generalor, af convendent podnts o ensurg that no pobnts of had align-
ment or wesk signals exist,

With (he receiver allgned on afl frequency ranges, Bt may be tested for
correct operation and stability, A hiss, varying selih the toning of the ssell-
lator stage, indicates that the oscillator ks squegging, possibly becmze of
too high o grid leak value or anode velbage, whilst instability camsing oscilla-
tion in the LF. amplifier is immediately shown when the B.F.0, i switched
o, since a cohdinuoss squeal or bowl Is cawmed, the note varying with the

Aoning of the BF.O. A regenerative LF, stage should not, of course, have

fredback suflicent to give this eflect, and the fredhack eapacity hetween grid
and anode should be roduced until the stage s regenerative without bursting
into pecillation,

* Motorboating " is slmost certainly die ta the oscillator’s fuctusting in
Frequency with shght variations of anode voliage, the chance of this defect
oceurring being highest with high selectivity in the LF. ampHfier. Suwitching
aut the AV.C. lime will probably stop the Irmshle, proving that the oscillster
anode: voltage is fuctuating and that the slage is varying its output frequency
in sympathy. Only a poorly-designed oscillator would chuse this roubie,
which may be cured eitier by re-desitn of the csclllnting drout or 5 stabil-
alg device on the oscflator FLT. supply Gine.

 Birdles," 2 helerodyne whistle or beat on o slgnal, are sometimes caused

a4

.

by feedback into the LF, amplifier vin the AV.C. diode or by feedhack of
signal harmonkes from the detecior into the R.F. or frequency converter, or
may be another sign of squegging in the oscillator. Cenerally the cure bs
better cireuil arrangement or heavier screening,

It must be remembered, also, that = heterodyne note can be produced
by 2 carrier elose to that of the skgnal under receplion, the crystal gate heing
the enly sclution to this nuisance.

Compongnts List'for a Sinple 4-volt Receiver, Fig, 18,
C1, C9, G0 mmfd. Turers. Raymast MCGOX,
C2, C4, Cs, CT, Cl0,

C11, C18, C21, 0.1 mfd. 350 v.ow Non-inductive.
C3, .01 mid, 350 vw. Noa-diductive,
C5, €12, C13,
C17, C18, €19, 00001 mid. Mica,
, C8 A0 mmid. Bandspread lumer, Raymart
VCa0X,
C14, C22, 25 mid. 25 v.w. Electrolytic.
C18, B mfd, 350 v.w. -
C2n, 30 mmifid. variable trimmer;
RL 2,200 chas,
K2, RE, RS, in000 |,
Ri, RE, 220 %
E4, lo.000
RE, 1,000 o
R7. 5,000 varfable, LF, gain.
RS, R1E, 220,000 chemss.
K10, B0 "
"R11, 33000,
R12, 68,000 o
R13, 1 meg. varishle, Audio gain,
R14, 22000  ohms.
R17, 180 -
(AT reslstors § watl ratings.)
LF.T.1, 2, 465 kcs. From-coved LF.T.'s.
L " Headphone jack.
R.F.C., Short-wave choke.
T1, Output transformer, 5 watt, to match to
5,200 chms
Asrange Cr for regenerstion over V2, and Co for ing betwesn V3
and V4.
51, SP.AT, B.F.O. Oa0fF switch,
L5, Woearite B-FO.
VI, ACTHI.
va, VP41,
¥, ACHLDD.
v, ACETIL.
V5, Fen 45,

2 British 7-pin chassls mounting valvebolders, )
45 -




i e,

P, M

et TR
IS AR

A Simple 4=wolt Beceiver.

Fio. 18,

1 British S-pin chaesic mounting valveholder.

F mmﬂ F Wi [
Chassls, aleminium, 10" x 8" x 28",
1 Tuning Drive.

Coll Data,

LTS maes.—
L1, 15 turns 26 5. W.G. enam. chose-wound, | above L2,
Lz, 70

L " ar y
L3, 16 w 24 BE L] i" helow L4,
14'- 42 L] o (1] L] P TW—TW of coil,
3.5 mos.— ;
LL, 9 . w w " " 1~ above LZ.
1'2' 35 L] " L] E L
13, 10 ] " - " 1~ below La.
L4 2B . . o ™ = Tap—18 turns up.
T s —
LL, 8 & w = " #r 1" ahove L2
12, 20 ., 18 " "
3 & ,, 24 A I helow 14,

L4, 4 . 18 . . tol1°lmg Tap—6 turmns up.
1, 5 , 24 . 4 close-wound, 1 above L2,

L2, 10 , 18 " o 17 long.

L3, & ,, =a o closewound, 7 helow L4,

L4, s | AR - to 1" long. Tap—2% turns op.
28 mos.—

7
4 ., 4 ... chose-wound, §* abowe L2,
4 . 18 . P ko 17 long.
i B o 2, > cloge-woind, §* below L4,
3% ., 18 w 0o 17 long.  Tap—1} turns up.
L2, and L3, L4, all wound on 13" dsmeter framers,

Components List for @ Simple f=voff Receiver, Fig, 19,
L1, L2 L3, LA, sections of comfmercial tuming pack, such = ALS.
Type BOA, etc. MNote, padding condemiers, and brimmer values are nof
shown, slnee these are inceded in commerdal packs.

C1, C8, 0.0005 mfd, gamged tuner,

cz2, Co, 60 mmfil. ganged bandspriad baner, with
Raymart MCH0X tuners amd couplers.

3, G4, 10, €10,

C1z, €13, €14, C15, -

C18,-C1%, C20, 0.1 mfd, 350 v.ow. Non-inductive.

CH, 0002 mifd, Mica.

06, C7, 0.01 mid. 350 v.w. Non-inductive.

Cl&, C17, 0000 mfd. Mica,

C21, C23, 25 mfd. 25 vow. Electrolyfic.

cez, B mfid 350 v.w. -

AT
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Fie. 19, A Simple G=walt Receiver.

R1,
K2, k%,
R3. R7, R1L,

10,000 ohms.
2200,

230 "

47,000

15,000 .,

L0000,

5,000 obms varishle, LF. galn.
v, 000 ohms,
ATO,000 ,,

22000

3300

1 meg. Auwdio gain.
220, (0D cher.

430 e 1 wall.

(Al resistors, except R19, § wakt ratings.)

81, 2, 3, 4,
85,

II
LET.l, 2, 3,

Vi,
vz, va,
v,
VE,

Wavechange switches, gunaged.

DPS.T. Standby switch.

Headphone jack,

465 kes. Irom cored LF.T.':.

Cutput  tramsformer, 5 watl, to mabch
7,000 ohits oad.

G6KE,

BSKY.

6507,

BFA.

5 Dnternationa] octal chassls mounting valveholders,

Chassis, sluminiom, 107 x B* x 247

2 Tuning Drives.

Arrange lor regenerative capacity over V2.
Mo BF.0, is included in the cirowil, hul may be added if required.

Components List for an Advanced 4-velt Receiver, Fig. 20.
1.1, L2, L3, L4, L5, L6, sections of commercial tuning pack, such as
the M. Wilson & Wavehand Codl Hit, 5-2,000 mebres.
More,—Padding  condénsers and trimmes valwes are nob shown, since
these are included im commerclal packs. -

C1, C6, C13,
Cz, C7, C14,

C3, C4, C5, C8,
Cio, C158, C16,
C17, C18, €19,
C20, C22, C26,
28, C29, C30,
C%, C11,

1z,

00005 mid. ganged tuser,
60 mmifd. ganged bandspread haner, with
Raymart MCGDYX tupers znd couplers,

0.1 mfd. Z50 v.w, Non-inductive.
00002 mbl Mica.

O,0005 mid Mica

B mmfd. Silver Mica.

0.25 mfd, 350 v.w. Nondndective.
00000 mid. Mica.

18
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Fro, 20, Am Advanced 4-volt Recsiver,

27, 32,
CEL,

K1, K10,
HE R17,
na,

4, RiL,

G, HEl, R1E
Fa, R34,

1T, 19, K13,
K1z,

K14,

k16,

18,
R0, K30,
H20, R21,
22,
Rz3,
R25, R28,
H26,
R27,
129, R32,
Ra1,
Ras,

25 mfd, 26 v.w, Ebectrolytic,

8 mfd. 350 ww.
1,000 obme,
220

[

5,000 chms variable, .F, gain.

L0000 ohms.
330 "
22000 |,

1 meg.

10,000 shme, varlable, LF. gain.

470 olms.

1,000 chms, variable, 'S " meter zero

sel.
6,200  ohms
30,000
AE0,000 ,,

100,000
470,000

"”
i

AT.000
G800

1 meg. wiuble” . Audio gain

220,000 ohms,

10,000 ohme varkable. Nokse Nmiter set.

180 o

(AN resistors, § watt ratings.)

1FTL, 2, 3
M,

5,

RF.C.1,
51-6,

87,

58,

T,

Vi,

vz,
VI, V4,
V5,
Ve,
VT,

4G5 kcs, Iron cored 1LF.T."s.

0-1 mA. meber,
Headphone Jack,

Bcreened all-wave choke,
Wavechange swilch, ganged,
SP.DT. AV.C. On-Oif,

D.P.5.T. Standby.

Output transformer, 5 wall, lo makch Lo

B, 200 ohms load.

Fen. 45,

1 British Topin chassls mounting valveholder,

& Mazda octal
1 D1 holder.

Mo BF.O. s inchuled in the crosit, but may be added i reguired,

Chassis, aluminiom, 16" x & x 24",

2 Tuning Drives.

Arrange regenerative capacities across V1 and V3.

al
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Components Ligt for an Advanced gl Receiver, Fig. 21
L1, L2, L3, L4, LS, L&, sections of commercial buming pack, such as

#ha M. Wilson § Waweband Codl Kit, 5-2,000 metres.

NoTE—Fadding condensers and trimmes values are mot shown, since

C1, C7, C14,
€z, (3, C15,

3, C4, C5, C6,

9, €10, €11, CI7,
ciz, C18, C27, C28,

Ci3, C18, C26,
Clg, Ca0, C21,
22, C23, C24,
can, Caz, €38,
C34, C38,
cz5,

cz9,

31,

cs5,

C36,

a7, C39,

k1, R7, R13,
Rz,

R,

R4, R12, HIE,
K17, k21, R3%,
RE, B9, R11,

R29,
R21, R34,
R32,
Ha3a5,
BT,

Wi are imcluded in commerdsl pecke

00005 mfd. ganged uner.
60 mmid. genged bandspread buner, with
Raymart MCGOX tuners and couplers.

001 mid, 350 v.w, Mom-indwdlive,
0.0007 mfd. Mica.
0.05 mil. 350 vww. .

0.1 mid, 350 ww. .-

B0 mmdd. Silver Mica.

160 mmid. Tuner BFO. sel.  Raymart,
VC160M.

0,005 mfd, 350 v Nos-dndudive,

0,25 mid, 350 wow. .

B mid. 350 v.w. Electrolytic.

25 mid. 25 ww. -

22,000 ohms.

220 =
5,000 ohms varizhle R.F. gain.

10,004 ohms. -
1006,
150 LL]

5,600

47,000,

470 -

10,0 ofims variable LF. gain,

4,700 chims.

390 w

150,000 .

39,000

10,000 ohms varlable. Nolee Hmiter set.

100 ohma variable wirewosnd. "85

$
f

(Al resistors, } watt ralings)

52

An Advanced G-volt Receiver,

Fie. 21,



LF.T.1, 2 3, AB5 ks, Tron cored LE.T.'s.
RF.C.1, 2.5 millihenry R.F. Choke
RF.C.2, 3, 4, 5, EBergencd all wave chokes, or fereened
chokes effective at 465 kes,
M, 0-1 mA. meter.
) . Headphone Jack.
51,2 3 4 5 6 Wavichange suitch, ganged.
87, SPAT., BF.O., OnOd.
58, SPDT. AN.C. On-Of.
545, D.P.DLT. Standby.
Vi, 1852 (BACT).
vz, BEAT,
V4, VB, 657,
V6, 6F5.
V7, 6HG.
VE GHE,
Ve, 6F5.
vio, EVE.
4 L.F. CONTROL
i
i
- .
- i
gnl e A b
:
] # AN.C. LINE
i’ 82
W L 8= 250, BIAS
R R3
Fio. #2. Using the High Figs Line.

54

10 Intermational octal chassks mounting valveholders,

T1, Output transformer, 5 watls, to mateh
E,000 ohms load.

Chassis, aluminium, 16” x B x 21"

2 Tuning Drives.

Arrange regenerative capacitics across W1 and V4.

Cesnponénts List for the High Bins Line Control of the
R.F. Stage, Fig, 22.
L1, First tuned clreult, BF. stage.

C1, 0.01 mid, 350 v.w, Mor-inductive,

€z, C3, Sections of uners and bandspread tuners,
C4, 0.1 mfd, 350 v.w. Non-dnductive.

Rl, 100,000 ohms.

R, 50,000 ohms varlable, High Bias control,
3, 150,000 ehuns,

R4, 220 o

RE, 5000 ohms varisble, BLF. gain.

51, Wavechange switch section.

52, SP.D.T. AV.C. to High Hiat Switch.
Vi, R.F. valve.

MoTe.—~The first LF. stage may also be switched into the High Bias

contrel, as shown, i a higher degree of control Is requined,

Components List for o S-metre Converter for 4 or 6 volt aperekion,

Fig. 23.
LI, 2 turns 20 S.W.G. enam, §° diam., $ above L3,
L2 & , 1& w8 L b0 § long
L3 10 ., 16 L1} " ¥ o b 1]' "“"ﬂ-
L4, L5, Wearite PHFS, tuned to 10 mes.
Cl1, Ca, 15 mmafd, taners, Raymart V15X,
Cz, O3, 007 mid. 350 ww. Mon-dnductive,
C4, 0T mid Mica,
cs, C7, 330 mmid, variable trimmers.
Far 4-volt apersthon :—
El, 10,000 chms, 1 watt,
R2, 33000
K3, A7.000
K4, 330 »
For G-volt operation ;—
R1, 22,000 ohms, 2 walt,
Rz, 22,000,
K3, A7,000
R4, 330 "
iResistors, } watt ratings, unbess olherwise specified )
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1:-];1 2. A5 melme Converter lor 4 or & volt COperation.

AR,

; R 60 tuns 30 S.W.G. on 1 meg. ceramic
+ i resistor 2 former.
V1, ACTH] or
GHE,

1 British T-pin chassis mounling valvebalder, or
1 Intemnational octal chassls mounting valveholder.
Show-mation drive for OF, main tuning, knob drive Tor ©1.

Chassls, T1" = 3" x 27,

CHAPTER 7
POWER SUPPLIES

The power supply for a communications receiver should be stable,
capable of excellent regoiafion and, although ot rexired o supply a high
vallate, must be abile to supply a fairly beavy cosrent wilkout any heating.

A good transformer i necessary to ensure proper regulabon snd a heavy
heater winding will be required to supply all the vabve heaters, especally if
440t valves are in wse. The power pack, snd thersfore the whaole equip-
ment, should be protected by fuses both in e primary o mains wiring and
also in the receiver supply line, The power leads to the recehver may
terminate in a plug, constructed from an old cctal vabve base, the lends
belng soldered imlo the pins and the base then filled with Chatterton's com-
pound or a good wax. AL tw receiver, the power supply may be recefved
in an ordinary cotal socket mounted 58 the end of the chassis, or at the rear.
The power input point should be at the suwdio end of the récever, bus-bar
distribution through the recelver being advised,

Smooth working of the power supply ks isted by the bleeder resis-
tance which alse allaws the low voltage screen feeding line to be taken oul,
and the adjustable bleeder shonld be set, with the recelver load conpected
o the power pack, to give the correct valtage,

A bias pack may be wsed with any receiver to provide a high blas line
bo which the BF, amplifier may be switched for Standby or monibaring the
Incal tratismitter, or batterles may be used since the current drain ks negh-
glble and layer-bulit type batteries may be wsed, thus allowing the blasbng
department to be condensed to a very small size,

It may seem extravagant to give over a valve and transiormer for blasing
one staghe, bat in any case a high bas lne i emly required by the amateur
tramsmitter. In the drevits showirg a high bias line, this may be replaced
hralmmr:mitdhhmmﬁwnrpudﬁmﬂﬂ. line by the
conglructor who is interested only in recepfion. In any case, the separate
beater transtormer can be dispensed with iF d-.volt valves are ssed through-
out the apparatus, since in that case a spare 4-volt secondary on the main
transformer can be used to supply the rectifier heater, an ordisary A-valt
rectifier being nsed with one section out of drcuit, or strapped in parailel
with the other section. .

It will be seen that the blas sopply has only hall-wave rectification and
resistance smoothing, but since only a fraction of the total voltage Is wsed
and the curent is negligible the smoothing thus ebtained s amply sufficient
for the purpose,

Although the load of the communieations recgiver is stendy, that s, there
are oo grest corrend changes ag are found in, for example, a Class B
amplifier, it Is thooght advisable 10 ste two-section filtering fer the mains
supply to give a5 quiet operation as possible. Where econneny is necessary,

- a perfectly stralghticrvard power supply drcull may be uged with
Myashm:L.F.Memmwmntmmﬂwﬂmﬂnmdﬂu
atl three condensers shown,
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AL, power packs are shown In Figs, 24 and 25, the main difference
beirg in the bins supply aramgements. In Fig, 24 the blas rectifier i
supplied from 3 separste heater Iransformer = in Fig. 25, a power pack tor
Avolt valves, the bias rectifier & supplied from 3 heater winding on the
mains Gansformer. In eilher case the bias voltage supplies may be omitted
from the circuit altogether if desired,

* Wihen ACD.C. operation i required a rather difforent st of dfcum.
stances ailses, The use of crdinary 0.2 amp, hester valves would mean in
any case that the heaters of some of the valves would he al "high potenilals
abrve euth, since the number of stapes in 2 communications recelver s,
in gereral higher than the number fouid in other receivers, The potertial
difterence between the heater and earth Increses the chance of hum as the
potential rises, and thes it i desirable o keep the heater drop over the
whole chaln a1 as low a walbe as poscible. The most promising solution
would appear to be to use American 6 voll 0.3 amp. valves in all stages
except the cutput stage, wherg no sullable 0.3 amp. valve is readily ofstain.
abbe. [n this stage, however, 5 British 0.2 amp. valve may be used, the
heaber being shunted by a sultable regigznee to pass the further 100 mAs.
heater current drawn by the rest of the clrcuil. The value of the reskstance
is calcubsted by Ohm’s Law. and for one very suitable valve, the Mazda Per
3520, whose heater operates al 35 volts 0.2 amp., the resbstance acroes
Hee heater would be

R - -E ohms
LS |

of B = 350 ohms, and the resistance rating would be 35 = 0.1 or 3.5
watts, Such a resistance may be made op of standard values, usieg 2 200
ohems and a 150 ohms resistances in series, each belng rabed at 2 watts,

A barretter is preferable to a wirewound dropping reslstor for applying
the correct potential across the heater chain, slace the barretter gives a Eood
degires of avtomatic compensation for changes In fne witage whilst at the
same Wime it requires no selting to value as docs the ordinary dropping
fesistor with an adjustable tap. Should & dropping resistor be used, how-
em;hmlbesﬂluﬁmmmﬂmmg}nacmmﬂmﬂm.

. throwgh the heater chain as measured by a good AC. or DUC. ammeter b
sull the supply.

Alternatively the dropping resistor may be atjusted by measuring the
voltage acvoss the whele heater chaln, the dropping resistor being adjusted
until the correct voltage is shown on o good A.C. or D.C. voltmeter, the
type of meter agaln depending on the supply,

It must be remembered that the adjustments should be made by reducing
resistance—l.e., the dropplag resistance should be high in value, the resis-
tance being lowered until the valve leaters are correctly baded. The
measorements should be taken a lialf-minute or ooe mingte after adjust-
mbeitts, Gince the walve heaters undergo o change of resistance with leat, as
does practically anmy clrcudt,

Mo arrangements are shown for & high bias ling in the AL DL, power
pack of Fig. 26, as there k5 no convenient way of oblaining it. I a high
bias fine ls reduived, batterfes must be used.
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It must also be remembered thal gear working from an A.C.JDLC.
supply ks alive to the mains and the plug should be connected Inko the socket
in such a way that the chassis of the power pack and the chassis of the
receiver are both connected bo the earthed mains line. In BONTWE cxses BE may
be foond that the positiee ling of the mains D.C, supply ls earthed so that
it is virtually impossible to conned the chais of the gesr to the esrthed
ling. En dMis case, every precasBon must be taken when uslng the Bear,
especlally il il is desired to work with headphones, and the whole operalbng
pesition, including the apparates itsell, should be fnsslated by the use of
ribber mats,

In every AL DG, operated receiver, not.only the earthing connection
to the chassis, If used, showld pe sofated from actual connection with the
chassis by an 0,01 mdd. 500 v.w. condenser, but the aerial also should be
isolated in the same manner,

mmﬂnlﬁlﬁtm'ﬁﬂ'wﬂwmtﬁﬂm Is ol course deler-
mined by the number of valves used, together with their common carrent
oonsumption and the supply voltage. For example, a circuit wslng 6 volt

4 detector and B.F.0, combined, an AV.C. and 8 meter stage conshined
and with an aulio amplifier before the output stage would have seven G-voll
valves with their heaters connected in series, the tolal drop thus belng 6.3
vilts » 7 or 44.1 volts al 0.3 amp. Then the output stage, wsing as
recommetded o Pen 3520 shunied by a 350 obm resistance, woald intro-
duwe a further drop of 35 wolts at (L3 amp., so that the total bester Boad
would be ¥9.1 or 79 wolts, 0.3 amp. The barvelter or drogping resistance
must therefore be capable of handling the heater current of 0.3 amyps,

Mesides. the voltage across the valve heater chuin, however, the
vectifier also requires feeding. The 25Y5 and 2545 types of rectifier are
in good supply at the time of writing, and are capable of suppling up to
B0 mAs., which is sufficient for all but the largest receivers, these reclifiers
being suitable since they also require 0.3 amp. through the hester. The
35RE, at present in very short supply, can give up to 120 mAs., and also
requires 3 heater current of 0.3 a » whilst the beater voltage Is, as
indicated by the code name, 35 wolts. Presume, however, that a 2575
rectifier is to be used. The heater valtage of this valve most also be added
mrhewla&eﬁwmmﬂumﬁmmm“mﬂﬂwmﬂhnﬁr
voltage required s 79 plus 25 volls, or 104 volts,

With the usual mains voltage of 230 volts, this means that the barvetter
will have to drop 230- 104 volts, or 196 wilts, The barretter i chosen
so thal this figure falls as near as possible to the centre of the working
range—for example, the Phillips Miniwatt type of rigulator bs rated at 0.3
amp-, 100-240 volts for the type nunsber 1941, so that this harrettes would
be perfiectly sullatde,

The constructor who wighes to work the Feceiver from a Vibraler power

'ﬁlﬂcmrdthuwm:mmwmﬂmk. mch as the

steradio “ Silent Surge,” already mentioned, or comstroct his ewn pack
using? bouglt components.,

Very careful screening nind filtering must be provided, for a vibrator
pack will radlate B.F. interference imiess every precautlon is taken. The
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battery leads must be filted with a heavy coent choke in onder that
“ hash ** is not Intreduced Info the recelver via the valwe heaters, whilsk the
output Hne must be filtered for both BF. and L.F.

Efther synchromous vibrotor or valve rectification may be used, and If
valve rectification is decided wpin it b recommended that the 024 ges
rectifier be uwsed, since this velve reguires no hester supply and thus ood
erily i battery drain reduced but the chance of a brealodown chviaied, The
04 rectifier is at present In good supply from Governmend serplus sores,
ele., and can supply up to 75 mAs, at 300 voits D.C. Less then 30 mAs.
shoubd not be drawn, since the valve will then work at reduced efficiency or
refuse to operabe properly at all.

H & curvent greater than 75 mAs. s required, it is advised that syncheo-
nous vibrator redlification be used.

Whilst vibrator transformers can be consiructed or adapted from existing
malre transformers, greater efficency and more sllent working will be
obtaimed "hy wsing & commercial model.

The vibrator power supply most be endosed in a metal or metal-lined
b, the esrth connections throughout belng made with heavy gauge wire,
and good guality components must be used, the working voltage walues of
the comlensers belng particularly noted. The wave shape of the carrents in
hoth primary and secondary of the vibrator transformer give rise bo back
E.M.F.'s sufficiently ligh to lseak down condemsers of low working voltage
ratings, and any breakdown or short-cireult In the power pack can cause
serlous damage to the vibeabor.

A fuse bn the supply lead to the hattery is also essential, since should
the vibeator comtsels stick a wery heavy owrrent would flow through' the
vibrator and one hall of the iransformer primary, possibly fusing the trans-
former and damaging the battery, The useml fuse value wied in this position
i 10 asmps. The switch I the battery lead should be rated at 10 amps.,
and should be of the Q.M.B. type.

The " hash " choke may be home-wound, using 60 ar 70 turns of 16
S.W.G. enamelled copper wire {or heavier) on a 17 diameter former such as
a wooden dowel.

Components List for the A.C. Power Packs, Figs, 24 and 25.

T1 (Fig. 24), Z0-250 v. primary.
Sy, Za. secondary.
T2 (Fig. 24), 208250 v. primary.
2500250 v, 200 mAs. secondary.
Gw 4a Gwv 28
T1 (Fig. 25, 200-250 v, prlmary.
250-0-250 v, 200 mAs. secondary.
4w 2a Awv 2 4w Ba
LFC 1, 2 20 Hys. 200 mAs. 150 chms,
C1, 0.1 mid, 350 ww. Non-indective, '
C2, C4, C8, Bafd. 350 vow. Electrolytic.
C3, 16 mid. 350 v.w. "
L5, C7, Emfd. 504 vw. -
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R1,
R2,
R3,
F1,
F2,
51,
V1, V2 [Fig. 24),
V1, V2 (Fig. 25),

10,000 ohms, 3 watts, wilh slider
22,00, 1,

10,000 ,, 1

9 amps. fuses.

200 mAs. fusebull with holder.
DP. On-Off Switeh,

S¥30.

Uue,

2 Iternalional or Mazida octal chassis meunting valvebolders.
Chassis, 93" x 44" x 27, glumindum.

Compoments List for the A.C.[D.C, Power Pack, Fig. 26.

LLFC. 1, 2,
R,
iz,

Cc2, C4,

1 Intermatonal ootsl

20 Hys. 100 mAs. 150 ohms,
5,000 chms, 3§ watts, with slider.
22000 ,, 1 ,

0.1 mfd. B350 vw, Non-inductive,
Bmid, 350 v.w, Electrolytic.

16 mid. 350 wow. P

Bomfd. 5040 v, v

26YS, 25I5, 3SRE, elc
Barrétter bo suit hester load,

1 Holder for Barretter used,
F,
51,

1 2mp. fuses,
ELF, O-Odff Switch,

Chassls, B3 » 48" x 27, aluminfum.

Components List for the Vibrator Power Packs, Figs. 27 and 28,

TI1,

R1, HZ,
R3,

KA,

1,

cz,

C3,

C4,
C5, C7.
i,

ca,
R.F.C. L,
RF.C. 2
L.F.C.;
F,

Vibrator transdformer, Bulgin M.T.5, or
similar. "

220 ohms, 1 watt.

4700 . 1

To sult screen current.  (See MNobe.)
0.5 mfd, 350 v.w. Nondndective.
00003 mid. Mica.

001 mid. 1,500 v.w,

L] mid, 350 v.w. Non-dnductive.
Hmid. 350 v.w. Eblectrodylic.

16 mid. 350 v.w. o

0.1 mid, 350 v Non-inductive.
Hash flber. (See text.)

Sereened sllwave dnke.

20 Hys. 100 mAs. 150 chms,

10 amp. fuse,
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Vibrator Pack with Syochrmows Rectification,

Frig, 2R,

51, .M D08 Switch.

B, G-voll eecumulstor battery.
I Vibrator driving coil.
Y1 (Fig. 27}, &,

1 Iternational oclal chissds mountlng valveholder for V1.

Chassis and shielding cover.

More.~~The construcior should follow any mekers’ instructions obtagned
wilh il vibrator, particularly 2s regards buffering circuils, T may be desir-
able, for instence, either to shunk B1 and R2 with 0.1 mid. condensers, or
to weplace the resistances albogether by such condensers.

It I possible o obtain a reversed polarity at the output side, so that
no oulput filler component should be connected up, espedelly C5, €6 and
C7, the electrolytic condensers, untll the oulpul polarity has been checked.
“Is,ufcmr&:nlﬂlﬂg.ﬂ'h =

A deopping resistance rather thap a potentlal divider is used for the
screens supply to sveld further carcent dvaln, The reslstance RA should be
chosen to give the correct woltage drop 3t the current passing, using a shnple
caleulation by Ohm's Law. Each circuit disgrsm in Ihe previous chapter
shows the approximate screen current on the 150-walt line,

This method may also be used, i desired, i the A.C. and ACC./DLC

power packs,

CHAPTER B
AERIALE FOR COMMUNICATIONS

It Is, of course, tmpossible to give anything Hie a full sccount of serlzl
theory and practice in a few pages, bul sone salient points can be noted
cspecially for the wse of the recelving amateur. The transmitting amateur
will In all probability wse the ome aerisl for ransmission and reception
except for Duplex and Break-in working, which mems that the aerizl and
its coupling o both Lranseitber and receiver will be adjiested to Lhe bend in
vt and will thus be working at maxhwum efficiency at 21l times,

The transmitting aerial, as has already been noted, is weually the best
receiving merinl, but where the communications receiver {5 b0 be wsed alone,
in a lslening post, then the most wseful aerdal is thet which +ill receive all
amdteur bands a: well 8e broadcast and commercial sbabions with as great
efficiency as pocaibie,

The reader who reguires further Information on serlals and their many
types 15 referred to the Aerlal Handbook, No. 56, in Bernards' List.

Ab high frequencies—that ks, for shorbwave recepbion—a tuned aerdal
can be erected in quite 3 small space. The hest example is perhape the
letevibon aerial, seen in ever greater nombers at the top of fagotafs and
altached b chimneys. This type of acrial is a vertical half-wave, and often
has 2 reflector so sitwated that the true aeriel Is in line with trensmitter
and reflector, the reflector, naturally, being behind the aerial.
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The half-wave aesial, as its name suggests, is a hall-wavckength long.
measured elecivcally ather than mechanically, An aerial suffors from whal
is koown a3 the ' emd efiect ' so that a half-wave acrlal k& slighthe shorter
than a measred hal-wave, e relationship being given by the formula
AG2
et
where L ois the tofal length of the aerdal in feet and 1 s $heoperating
frequency in megacycles. The formula can also be glven as
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Ly = —
where L1 i the aerfal length Bn inches.
To take an example, a televison aerial for vidon reception must work
with maximem efficlency at 45 mes, £o that the nerdal kength is

T i
A5
or LI = 1231 inches or 10¢ 3°.

The lebevision aerfal Is mounted vertically since the tronsmitter acrials
are dlse verlical, and the transmitted waves are therefore sadd to be vertically
polarised. This polarisation helds only over relatively shork distances, how-
ever. s that for gemern] working on rather lower fregoencies the greal
masjority of aerials are horizontal. The Increased length of an seriol for
lower frequencies also makes horizontal construction simpler, although the
new B.R.C. vertical long-wave acrlal may be cited ag an example of wertical
polarisation on the very low frequency band,

By erecling an acrial huned to the frequency of operation the signal
strength s increased at the receiver and, at the tonsmilter, the aerial
accepts all the power which can be patced to It

For working on Ul 20 and 40 metre amaleur bands the haif-wave serial
B shll seficicntly short For erectivn In a fairly small space. bul it s prac-
tically impossible o erect a tuncd serlal for, say, the broadeast transmisehone
al mediem frequencies, and in any ase soch an aertal would be larger than
the licence albows. E

For wide frequency covorage, Pherefove, a compromise must be made.
The aerial in any case will i more efficient at the higher frequencies which
Is where the efficency ls needed, so that the best arvangement Is Uit wihich
will give gond working on all the amalewr hands, the fower frecuencies being
left to take thelr chance.

Mag direction in which the aerlal receives most eficiently aleo requires
consideration. The half-wawe serial, ab whatewer frequency for which it is
built, receives must strongly from a discction af right-angles. 1o the plane
of the aerlal wire, and Bs lhus keown as a broadside radiater or receiver,
feception of slations in line or rearly so with bhe wire will, other thirgas
beigg equal, be much weaker Huan receplion from clations in a divection
perpendiculer to the wire. For this resson, 5 and 10 melre fransmithers
often airange their aerials to be rolating, so that the array can be furmed
bodily to direct the signal to any reguived Cumpase poind.

By erecting an aerlal knovn ag a bong wire,” however, the * end
fire " effect—that is, the strengih of teansndssion or recephon in fine or
nearly 50 with the serial wire itself is greatly improved, whilst the broadside
radiatlon or reception iz abtencated. In gencral, hovwever, & wire twice the
vavebength of the favoured band in lemth will give good all-roeimd COVEFaRE
in the Hritish ldes If erected in a doe Eact-West divection.

The formula for th:luuhn{a'hru-uavﬂu@hmhlmﬁr:nranﬂ
nger than a hal-wave, is

4 -},
g ”'*”':_“‘;’ feet
where L is the lenglh of the aerial wire in feet, n s the number of half-wayes
it the aerial lengih, and f is the favoured operating frequency in mes. Thus,
a5 an example, If the favoured band it the 20 metre amateur band, the
frequency in this cose being laken as 14 mes., the two-wavelength aerial
will contsin four half-waves. The formala Then bemmes
= A2 (3.95)
14
or L = 138.8 Fect,

It is still necessary to connect the actial to the receiver, and the hest
method 1o use with a Jong wire aerial is o cut the aerial st the exact cenire,
Fupporling the cul ends by a short insulator of strength sulficient io carry
the strain of the aerial.  The wire is thas separated Inlo bwo equal portions
in loe one with the other,

Al acrinls hawe a radiation resisdance, of characteristic resistance pre-
setted to a feeder system at their poinls of maximum corrent {current andi-
nodes),  Resistance of a four halfwave aerial bs approximately 1100 ohras,
though this resistance changes within fairly narvow bmils with fhe helght
of the aerial and the type of ground sl the Incality, The feeder rEguires
malching to this aerial resislance and ake to the receiver, and so a sultable
type of feeder must be chosen apd malched to the receiver, for best results,
through 2 circult such as that showns in Fig. 3, although the feeder may be
taken directly to the rocetver with a slight bosz of efficiency.

The use of a 110 ohies feeder will allow the connection to he made,
at the aevial end, diveclly b any current anti-node (these occur ab every odid
quarter of & warelenpth along fts lensthl, that is, in a twe vavelength aerial
at poimis. slong its lemgth equal to §, |, § and § of the total tength. The
aerial may be cul ab any of These points and 130 olun feeders connegled,

Such a feeder may be purchased, and the mismatch will pot be gerites
if 80 ohm feeder Iz med.  Seversl makers can supply such feeder and ordi-
nary lighting flex presents approsinetely the correc characteristics, althouph
such & feeder would not wealher well, ;

In 3 situslion where bad interference s experienced, anolber type of
feeder may be required, where bwin wire: are lashid o bransposition blocks
it every 18" or s, siech blods being! obtainable from Slessrs., Eddystone or
Raymarts. The feeder wires are thus crossed al regular intervals, the effect
being Lo cancel oul any sigral, including inferference, which is picked up by

&4
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the feeders themselws, A matching unlt should be used between such s
feeder and the receiver.

In wery molsy localites, with interference from traffic, meon slgne, and
the like, & shoet aerial may prove better than a proporly-designed bong aeria,
since the signal-bo-nolse ratio must be kept high for salisfactory reception.
In this case, the serial can only be dechded upon by experiment, and I may
prove beneficial bo use a complete commerclal aerial system such a5 the
* Eliminoie."”

APFENINX

Codl pock Maiubacturers and Disbrilbuibors ;—

Aligned Instrument Services, 1, Colworth Foad, ILarbnrum, E.1l.
(Type 30 series coil packs.)

M. Wikan, L1d., 307, High Holborn, London, W.C.1.
Raymart ansd Eddyetone Depobs t—

Radiomart, 48, Holloway Hend, Birmbsgham 1.

Webb's Radio. 14, Soho Street. London, W.1.
Crystal Manufactorers ;—

msguam Crystal Co., Lid, 63-71, Kingston Read, MNew Malden,
TEY.

Valve Stocklsts :—

1. Ball & Sons, 246, High Street, Harlesden, London, N.W.10,
Tele-Radio (1943), Lid., 1774, Edgware Foad, London, W.2,




