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RADIO TUNER UMIT MANUAL.

Intredustion,

The-amplifiar has Bevome & ropular instrumont for gil
PUIBeSES where ‘the caproduction of speesh or music is
fRouired, ang it nonds only bosimple funing stage coupleod to
ihe dnput side te mae any amplifisr round off its list 48
pogsible functicns as & ~2dim rTeceiver. Buoh stages are
Semetimeas Gntdrporatod without o Eroat dexl of thought or
BrpEriment and xre theralare dlaappcznl:ng Lo vhe user,

BUL inaotial faet very Righ quality reception is
ohtainahie., Tha amplifier in raneral Hes' a widep range of
dontrals “than the avwdie sention of the stendard receiver

A More conprohensive torne centrol, for example, o bptinnal
Hegntive Toedback - so that proavided ithe radio stage is
Selective and 2t the same time Is. ahle to pass wnhe
‘ranamltted band orf frequencies the tone and wyolume of the
Fompasite rnstroment will be excollesd.

It may be said at this p2int that all the buning
systems illustreted in Lhisg Hanual wore tested five miles
from Brooksan's Parl.  No tircuit for broadeass recepticn
Was-alloxed to become “razor sharp™ in the interssts of good
HuAlity. but no circuit was passed whioh did not allaw oleqr
Focapticn withaut interference of the three mais stztions

This, of oourse, relates barticnlarly to the firat
seetion of the' Manial Which, it %ie Felil wild he most ao
demand.  The user of ihe Tuner-fmplifier iz chiafly
soncerned with guality reproduciion of the loesl station
whieh mesns a4 simple Luniog stage without tho cemplication
of wavechanze switching, the only Bind recaived Leing the
Madinm waves.

For the roception of foreign stations other cirouits
SER.pLvEN, NecEsakrily more selestive snd with greater
ampliflication: The Shors wave and Ultra short wave lunars
are- included. for the reason that programme value sn tha
short wave Vands is now niph whilst the regumption of
Television brosdeasts will provide an Ultra shert wave
station Lransmitting high quality sound, not to menticn
& ¥alvable test statien for EAparimenters,

In' deasigning iuning ciregita for anplifiers two. popints
st be kept well it mind - the power will be drawn from the
smplificr supply and therefers must be kept to 25 Small
2 limit as possibls gapecielly so far as heater zupplies are
wRncerned, and BECONALY Lhe output from the tunsr most g ol
Eood guality in all respects and b fres in particular.

So far ps power supblies are concerned 6 volt hoater
valves are in pensial moth moee fooanemioal than the 4 vols
type and 2lso &= they are -mora usually found in aoplifisrs
RhiE alrenits are shown as for 6 velt valves. & tehle of
equivalent valyes is Eiven in. Section 8,

Fithiregard to the sepond polnt any chance of hum or
neise from the taning shage will be redicad by having an
sarthed output, dezordingly all Lhe cirouits of Sertions
and 2 with the excention of Fig. 4 have deteeting or
dencdulating stages in which the addia valtages are set-up
in isplaticn from the Posltive sopply line - that is ther aro
dravn from the cathode in +he ease of the tricde detootor
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(the infinite dnput fopedance detector), or the detector is
of the diode type, 2uEplying audio ouwtpot ang 2lso & moasurae
ol KTV

A list of components Accompanies sach cirogis topether
With any operating notes of interest,

Constructional details appear in Section B, ang
inelude notes on waveband switehing should it be TequiTed
B02dd leng wave receptien to the medium wave eircuits,

SEGTION 1.
Tuning Stages for Local Station Reception.
PIGURE 1. List of Components

LL, L8, ‘mREst Wearite Coils.

cl. L0005 mfd. Salig dislectric variabl e .

2, 0%  J00oE mid, E-gang variable, with trimcers.
Cd. L0001 mfd. Mipa

Co, comfd, I50 v, ow.

i 0005 mfd. Miga,

07 » 1 mfd. PFapar.

Rl. 25,000 ohms, 1 watt,

RZ: 150,000 p

R, &5 megohm Potentiomater, Yolume ocontrol.
1 Ootal walveholdar,

Vi, BLS.

Thiz detector is of the infinite input impedance or
nemative Teodbaclh Lype &nd gives Eood quality and
Belectiivity, A dizadvantage of tin s¥slem 15 that A ¥.0,
fErnot easily he supplied by the eircuit o that in a more
Complex toner with B.P. SRAEEE It IS noi so nasful ms the
diode. This detactor, however, is not eagily overlosded
¥hilst, like the diode, it ham a slope linear between wide
Ligits, The lgoz Taedback pives output of a high guality
irom @ Strong local station,
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HE | UNIT FOR COOD RECESTION AREAS
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L STATION TUNING

Trimmi the bandpass clrguits is simple. With C1 =t
nelf capiﬂit;g;uﬁs to & low wavelength Btation a?d adju?t
the trimmers on the gang condenser to obtain maximum vaRunc,
the grid cireuit first and the aarial oirouit Eﬂﬂﬂﬂd& o
the tricning is completed vary 01 4o give the desire
Beleotivity and volume.

FIGURE 2. Liet of Components.

Ll, LZ. FH 2 Weerite Coils.
i 100 m/mfd, Trimmer. _
ca2, 0B, - 0005 2-gang ocondensor with trimmers.
L3, -05 mfd. non-industive, paper type.
G4, 05, 08, 07. .1 mPad. non-inductive, 350 v.w.

D003 mfd, Mioca. .
g?i-ﬂlﬂ, -02 afd. nem-induotive paper, 50 v.w.
170 B «25 megohma, 1 watt.
Ra: S50 chma, 5
RS, 30,000 i
R4, 40,000 4
R, <9, 000 ., a

megohn i

gg: o ?ES Eegchm Pat. Volome Control.
kg, 0,000 ohma, 1 watti.
& Qotal valveholders,
WL 8HT .
¥a. GHEG.
V3. YH3.
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SECTION | LOCAL STATION TUNER STAGE (WITH MAGIC EYE)
FIGURE 2 FOR FAIA ALCERTION ARLAS,




‘pne Final trieming, s befors, Deing carried oub at the low

In this oircufit the Maglo Eye ftuning indicator is & Ri of the Do,

pure refinement and may simply be eui out of the tuning
stage if so desired. The walve and leads are removed from
theioironit of Fig. 2 by omitting the target and enode fead
rosisgtors, the cathode-sarth lead and the grid lead to tha

bottom #nd “of RS,

The Bye, hozewsr, takes so- 1ittle onrrent both: 2w FEr
Reater and anode tonopmption that it s worth retaining if \f BRI
desirable, It can be nsed es & waluable guido in trimming
the gircuit for it is gcting as an-cutpot meter)

To trim the circuit, cormect the aerial to the tuner
stage with the trimmer at half capacity and tuno to & weak
station low in the band; adjusting the trimmers ofn thse
S=-gang condenser to bring wp the volome to maximom op, L£
the' Magic Eye 16 bDeing nsed; to give the greatest degres of | =]
gloging aof the shadew. Trim the deteoctor cireuit first, Hﬁq

| rocking the tuning eohdenser slightly as ‘the edjustment ia L
made (Dy rocking is meant turning. the spindle slightiv one
way and then the other, so that the signel s tuned through) | -
and then the R.F, awplifier sircuit, | cr BUTOUT

The aerial trimmer may then be adjnsted to give good 2
volume consistent with selectivity, and in poor receplion ?u -
areas it may De necessary to omit or short ciroeunit this [
condenser (017. | T':s 4 i

The voltape Teeding the Maglo Eye i3 also tapped into | ! “ :
the R.¥, anplifier grid olronit to give K.V.0. whieh is of i wmmmed
preat help ot sirong aignals. =

il Lhe Magico Eye is exoluded, the ocnrrent drain will. | o
fall to approximately 15 m/as. ] E'IEC?ILIIOENQ %&%‘i‘%%

FIGURE 5. List of Components.

L Iig PHES Wearite Coils.

Gl. 100 m/mfid, trimmer.

CEs d8. Q005 Z-gpang condenser with trimzers.

0%, G4, €6, 0. .1 mfd. non-inductive, 350 w.w. I FIGURE 4. Lisl of Componecnts.

i -5 mfd. : G i -l B -1 PHF2 Wearite Coils,

ce. LO003 mfd. Mica. k: o1, 100 miefd. trimmer, >

R1. 20,000 ofims, 1 wath. i uE. 05, 04, 08, ,0002 maximum preset or trimmer
i RE, I0,000 i oo, 010, condensers.
B3 0000 Pot. Voluma Control. ﬁ 0o, CE, 011, pa8, limfd. non-indootive, 350 wiw.
R4. 250 e TR 7. 0005 mid, Mioa or Ceramio,
"o 25,000 % i (oh i 0005 mfd. Mica.
RE. 150, 000 7 " Fl. 100,000 ghm=, 1 watt.
R7. e megpahm. Pot. Volume Control. EE&. 250 W "
2 Detal valvebolders. R3S, 10, 000 = Pot. Velome Gontrol.
3 bl BET. 4. 30, 000 i 1 watt.
NS BCa, A, 40,000 5 i

This is a different version of the circuit of Fig., 2, B LT .
esing the infinite impedance detector end me dispensine with i ] i 1 e ] !
AV.C. The volums is.Im'm. rolled by the bias on Ehe n.%. g1, S2. Yaxley ‘type 5;3 B-way ganged switohes
azplifier, and in the trimming operations this should be sst 2 SORSL ralpatiaaere,
to maxgimum provided that a weak station is used for the Vi. Ll
adjnstmanta, Va. : ’ BEE- paning is performed by preset

Trimming is carried out as for the preceding circuit. TGOS S0 DLVEE s R ani at the mere

di ra ap connected Hoross the colls that
Shomld the stage be very badly ont of trim at tha dhedlaiaitat i in the required station. As
commencement, & reogh trim may be mada on a strong station, turning of & switeh brings 1




showsn the circnilt is sul -
rend itable for receiving the L
: I 3 Fral-) w
zzitizﬂﬂ:uﬁﬁyf ang Fgrcen. with provision %ﬁr -3 th?rzﬁin
tation suehas % ¢ EBuropean service, b 1 .
2t B : P 1 . but the scheme maj
s EGQE?STEiii;E4121*Fﬁpﬁndad as desired. The first Pifﬁ:e
£ iders thet good. condansers, of 3 e Wi
iy g : ers,ofa hype o
et :IE;ELN??i;;paclﬁﬂ mast be wsed, the best chigce‘ti?ﬁ;ng
pembds b ars whieh have the added adva . ]
S 1 dded advantage of bei
hi,Péiegiggted on the shassis: Since the cn;dchgﬁrzdﬁzgﬁ;g
accésg‘hlé .?H? aldo muzst Have itheir adjusting scraws ;asil
ascessiblo it 1 siggestod that eash bank of vhres -
bel;;_;h;gth251ne_udcd it the coil sereening compartment
Lo :sllbwf]ngnl':izntzzc‘:u“l.iﬁn E]! st b-ci“ﬂ iy
" lining-up Procass. ihe inneRusiERE S
to encinzuiﬁibiieagit:; B B
B e two Sw I :
e i switches being ganged through

#2850V
APPRON.

T -

alf

I LOCAL STATION P
RE=-TUMNED
RE 4 UMIT FOR F&IA RECEFTIGH AREAS

The detecter cirouit of Fi
. ! : g. 4 ia of th
Feoctification type where the demcdolation is 2afi?:: ount in

the anode cirouit Thiz detecto
i . r has mora iti
;2§_gt?§g type whilst maintaining pood linu::?:;tlvity A
eotiylty and ample overloading limits, buat sither the

diode or infinite 1im
TS inz 4 gdan i
it is so desired. P ¢e dstector may be substituted if

Ta line up the olrgnits somnect the aerial with the
gerial condenser at half gapacity, and Lurn the switch to
the off positicn 89 that only cne condenzer is in pirerit
with each eoil: Trim theae sondensers frog minioum papACity
tomards full capacity, geeping the Lwo tored ciromits .
roughly in step, apd when the firsi required station S
heard, that with the lowest wavelength, obiain fnll wvolare
first with the detector condenser adjnstmant and then with
fha RH.F. amplifier adjustment.

Turn the switch to the next position and commencs 0
trim the sscond pair of eondensers to bring iz the neExD
requized siatlon, leaving the firat pondenEars, naturally,
as slready set, and repeat with the third switch position
and the last pair of condensers imn gireuit. Showld =
reqaired atation be wery high im the band, B&y, &t #hoouk
450 or 800 metres, it will be macessary 0 male the last
pair of condenaers of D003 mid. maximus papacity, bat fof
tho uswal stations this will not be NACES3ATF.

Finglly malke any reqguired adjustment Lo he aerial
trimmer foT selgetivity OT yolume, General yolume contral
is given by the sashode poientiometer im the B,E. applifisd
BLREE-

FIGURE 5. List of Components.
Li; Le, LS. bBE2 Wearike Coils.

gl 100 m/mId. toinmer.

g2, o, 0l0. .000S JopANE CONCENSeTS with. frisoerss
GE. oL mfd, non-indEsi1ves

g1, G5, T8, i

[ o= . 1omeds non-industive, 250 v.W.

011, Cle. 0008, mfd. Mica.

G, .0z mid, nen-industive papel, BE0 v.W.
Rl. 100,000 ohms; 2 watt.

B2 £5,000 o I W

R3, 35,000 - o

R4. 250 o »

B3, 2,000 " -

R&. 50,000 " »

7. _0F megohm Pot. Volums control.

RA. 1.5 megobm, * watt.

3 Oetal valweholders.

V1. GET -

V2. =i

V3. GHE:

This redeiver, for logal =tation 1jgtening in poor
reneptidn areas iz also guitable for recaiving tha strongeT
EUTOREaAT gtaticns in the hetter reception preas; using &
good aerial, and has good aprsitivity and geleotivity.

fhe most important constructional detail ia good
soreooning belween tHe thrae tunsd gircuits, digcussed in
Gaokion 6. ADF interaction between the coils will lead o
inatability and parasitic pseillation.

If it ip desired a Magic Eye funing imdigator may bha
pperated from the A.¥ 0 Lins aoodn Fig. &, Lapping the grid
to point A through & 100,000 ohn 1 watt resigtor and
by-passing khe dagic Eye grid to earth through o i
"5 m#d. oondenser of any ordipnry working voliigs, bot thisa
will mean an CALIA hegter consusphion which, with four



valves in cirdoit, =il
: : 1 be th
cunsumgt;nn Will be abopt Er:iiginzéghr
I immi 1 ;
sarta1 Sna 118ing SR s aghs e ool SOLEETE 11 th
from the det 'tng Bp the steges on & weak ﬁtati¢1g 'n cin
Bctar tuned circuit back towardy :ha*éerngl

The extra H.T.

TUNING UNIT ron
BOOR BECEPTION AREAS

It might be menti d
the tuning condeanser S e gnod S OCEFACH St ean

- tould be 8 2-

Lhe first BIE  ooh 5

Foporah Wi gldpea, the dlode dcfen%br°€§§2;E:n:;{:;nS i
iny,

as 4
Sk mmenent, Wit o i3 Drmstemer HTEoct i
e i = N 118 W ] reduce i
inzrgigzgzt ®ith consequent loss of &mpli}?E&:ficutlvlty £
A RARLE quality, but no hard and fast roles AR
eondttions Wi%;tﬂapﬁnd to 2 grest sxient on local BE - EfrED
b . With the amplification of t

h % ; of the £
:bggﬁﬂﬁhn::dcizzu:t ?iﬂht permit =some dﬂgruaizith:::kﬁtﬂsea

irough, i ;
the cxperimenter. yatem is enly mentioned for the bemefit of

Band pass tuning on
would bo more suitable than Eiﬂglegéirciﬁg fzﬁxﬁgua stageas

T gk SECTEON 2.
superheterodyne Stages For Ceneral Heception

78 FIGURE ;ﬁPIL}at of Cowponenta,
éarite ooil.
Lz, PHF2

= -

=

!

cirouit,

oL LiF,
kg tHe preyious

15

T

e

16,

g1, €2, 03,
o1z 0is
g4, ©18.

ORI LY, 0a, BE,

Gis, ol 020,
n21, o2z, C26.
06, 011

010, G26.

cls.

015,

{7

02T, Ca%.
A

GEB.

Bi, H1&
E2, BY, B1l.
B3

R4

R

Fg, H9.
R,

RED:

RiZ.

R13, Hlf.
21 Tyt |4

PHES Wearite coil.

FOL 7 "
Fo2 » ar
FOG o "
100 m/mfd, trimder, postaga stamp Lypo

80 I.u_f'."ﬂfﬁ.. " m a L

.1 mfd. non-induchtive paper, 250 ‘v .w.

L008 mEd. 2-gang varlable.

L0001 mfd.  Mioa.

LO00E mid. Padder.

LOo0s mfd. Padder.

_005 mid. presek [semi-variable]
padder

L0003 mid. Mica.

01 mfd. non-inductive, paper, 300 w.w

BT -

100, 000 ehea, 1-watb.

" L

BOCON0T i
SR T 5
BR.000 ., 5
ROO0D i
2,000 , 5
BDIOOTE -
BED ;

.25 megohm Peh. Velunms gontrol.

1 megohm, § watl.

255 ke, [P, transformer.

fnotal yalveholders.

X5,

BEY.

BHB.

Yaxlay S0P, S-wiy awitch.

Yaxley 5.P. S-way switel with shortiing
bars or Ting.

In the Hupcrheﬁnradynu vepniver intended for racephicn

as tha inpui valve,
a:,'.::y'.':f'it‘!&‘{.iﬂﬂ_.
used on the first

=

therefore;

of British and tontinsntal stations together with the more
sowarfnl shori wave transmiLiors splactivity and sensltirity
are generally sufficient, when nsing Lhe frequency ohanger
ta warcant the exclusion af a stage of
and whilst band-pass tunlng might b
uned oirenit (the asrial stage) the
cppeitivity would drop as tha selectivity rosec This
showsd o straight buncd superhet with tha
froguency convertar s the first vaiwve, followed by 3 slapgs
amplification and & dinde dateotor &applying A V.T.
pincnits.

Figure g of this seotion shows the method of adding &

gtage of R.F. ampl
selogtivity,

s Figation to the superhel to- enhanda

thus preventing any gecond channal lnterference
o hetorodyne whistles and also fo improve Lhe signal-noise
vatio of the recciver oI the weaker stations.

The first check to e made on the eireuit of Fig. 1 13

Lo ancertain that the guoilliator sections controlled by
awitches 53 and 54 are agtually working.

By far the host

e —



#‘rpt

pethod s Lo use a 1
(R ow readin 1Y
cenzllat i £ milligmaet
ihic o chaoh FAar ahoThe ki ima 1t wilt 1o p e
i : ¢k ‘each set of then be
i d?ﬁlltude S r“E“ﬂcruLiuncnlls for thelr correct and
& meth ) 5
Fode ite Dg iz ta breait the connection of RS
resistor l;_ 1 e %!"5‘31"# B ek PP n T oA '..rﬂ the
i nans ;nitfl?_.]la:-p instrument, or, Pr"-‘i‘EraI:;J_- grid
s WHi;h EUJEHL. Manifacturers state the é.kg a0
tha voltiga ?hn?ld appear on the Dﬂulllnbar.tr?uzu Eres
since the Dseiiiﬂfﬁiaﬁ?l?fhth“ XG5 being 10 wolts E;id'
£ L w1 i ¥ £ » '
cAER-he 1uxa 3 enning into grid s
A mezsure grbfﬁh a8 An indicator of regenﬂg;tiazur:;nt T
current is re.<$ gonstanoy of the oscillations EE Do
o85cillating E;:tcrfﬂ by the instroment the ci;gumt i "
iNcorrect phased probauly due Lo the coil :ﬁnnvuz'u.u EUJ
il will 5}“:3h531;? Teversing the ccnnectinns'na;tgz n&;EE
e R ] e pseillal Bt noo
of -4} s Aaang lomediate fa
"";\--,11'|-Ic ?Ir”ult to osnillefie after this E_:-il!..ll:ll-[.’bly' Failure
fanlty components or wiring. Justment means

e

3

FIEELE
FERLTS

aTpPUT

SECTION 2 TiG1

ALL=WAVE SUPERHET TUNIND GNIT

¥ith tha 50,000 chm i
) : n- grid lealk the curma i icat
grid voltage of 10 is of the order of 160 mic?:a;gilcgﬁéhﬁh:

variable condenser ahould be cocpletely rotated whilst the
ipstrument reading 13 watched. The Teading should fluctuale
only sligntly, and if at all or -any positions of the
sondenser it Tiaea aboye 190 microamps with eny af the coils
then the oseilllatol is. glving too much outpibt and must e
damped. Damping {5 best carriad out by inserting an sxtra
rasistance in parallel with tha tuned cirouii concerned, the
resistance nesded being found expecimentally, the aim-being
Lo obtain & grid porrent shich remains coensiant over the
=hole scals.

The author had no trouble im the experimental circulit
from this spurce, bud with individeally puilt supernets 1t
is only wise to make this test on each recaiver sinca
differing layoubs and componenta can give widely VACFINE
results,

Should the grid gurrent. be low,
peoillatary amplizudse, the effsct of reducing
the atrepgth of Tegenaration should be tried.

17 inatrupents ALEe ot obtainable it is simple Lo
asgertain whether oF Aot the tricda saction of Y1 ia
oscillating oy ronfecting headphones s garth on ong aide
and throogh a 1 =fd. condenser to the pentode anode of V1

gn the other. gacillaticns injected into the pentode will
me heard 45 i@ if a'wire 13

indioating a low
R7 to incressk

characteriastic hiaa while,
sonneated to the tricde grid and tha variable condenser ia
cotated the heterodyne chirps of atationa will be heard. It
s imposaible, howevwar, correatly to test the ospillator
amplitude by this pethod and all that cin ba done is SO
ensura thit gegenaration dees Aot become ao strong that .
raguegging!! Qoour. asgquegging’ being that gondition whare
the triode, already pacillating stromgly, breaks intko 2
secondary cscillation jdentifiable by wesy 1pud and harsh
hissing.
with the oscillator warking correctly on gach range it
ig pow necessary to align the I.F. tramsformers and to trim
and pad the cscillator Sailm, & aignal genératol bBeing
required for these gperctions, while the hest method of
cutput indication is to uso an output mabter, althongh auzal
indications using the loud-speaker Eay be weed,. Sae
Berpard’s "Modern Fadio Test GeaT Construction Manuel™

Ho 3.

awitaoh on boith regeiver and signak genarator and allow
them to reach thelr operating tamperitures. Zheort circult
yhe triode grid af V1 to pul the ospillator out of achion
pnd couple the signal genesrator to the signel grid aof V.
Tuna 4ha generator Lo 4B5 jec. and adjust tha IiF.
transformers so that the aignal which will he received is
Brought 1o & maximum, wsing a3 1ittle outpus from tho
generakor ams posaible and tuning the transfoT@Eers from the
digds detecior baci Lo the gnode cireuit af U1, sweeping
the generator frequency 2 sheole for eurve shape.

 get the oscillator back inte operation and recouple

the signal geperator into the seriel-easth spekets of the
receiver, using the generator’s artificial aerial. Switch
ine aet to the medium Wavse range and, 1f a calibrated dial
185 haing psed, tuns Lo A15 metres or Lol suitable polnt on
an uncalibreted dial, suning the generator to 215 metred
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nl i

nufiﬁ+ EEI?D$14 Tor maximum volume
dhpuat 1 § 4% poEsible e

- L] .F a 5

trimmer condenass is at |4 nE mAking certain thad

that the adjostment kg mulneof mioki odpy e
Cafiaite g;e :gnttas made by tnoreasing Lhuvhﬂ¢qlly s

Ly, LEY £ x 3 = L

reguiratd 1T 1-]1:»1:5" p?f“u af maximun yoluns 1:°Tiﬂn33r

of resonance w‘il.zplilhy t8 dnercased further ﬁ*hB P

G st i e found but the fir SLner polntss
Orrent ono. whse b lrsbpolnt is'tha

Hesping the generator

Ee] o
neLune the réeceiyv
Eanaratar to 560 meté.:tr Lo 500 metrea and tune the
volume, this time o EEcpnie agalfcadjosting form
Bl e apast :b on the padder, 015, This “of gn i,
metres and réLr;LQ t;‘mml“a adjustment, so Epturﬁd:;:;irWIki
1 o srp itz o
B 1 B mefurn . to- 50 % o
bJE ating thie process thres or fn.JD melres &nd repad,
Yance a4 obhEainad cir bLimes antil
Next trig A
& i & the mediy ' 4
pesponse at 215 aanahim maye sigpralocin
nes ot 2EB metran: By 3l i giroult for maximim
from the generatos, ¥ trimming O3,

o oo

Using a wesk signal

+ 25!‘.’?5“
13548

L&

Rans i
peat thesg irim
N s o Lripalng and padding ) .
ID?E igéns, using S00 metres for triﬁn?rsr?ELﬂﬂEan!ur ReT
PadaE: ;pg. e T T et d 1,800 metray
=1 5 g * - . g . o - T
necessar jusiment will probably be negligib E e
R;;BE;ddlng may . he perfermed at 4s met re )
= £ AL AS me a
trimmar at ber in sach case Lo commebnce trig -E- L
n "lr-an.- mirdimen capacity & leming with the
Lhe pireai S
o Flyuilrgd-z for pre-selsction ef B F amnlifisati
it will be seen tﬁmi‘?tiﬁﬁ 2, is added to the 3upé;ﬁ;' :;'qn
= g A ew change ki B ngre
aerial cou i ges need to be
rohpllﬂﬁ coilg ol Fig. 1 become the azzgﬁ caf?u T
% = o

H.F . transformers ®hilat the twospang condenser of he

superhet becomes ‘& Lhree=-gaNg Qondensar. A.w. g, iz coupled
into the pre-sslector by copmecting Bl of Fig. 2 16 the
junetion of Hl and e in Fig. 1 whiisd gl3 af Flg. 1 is
Teduned to .75 megohms. The wive-change switches of Fig. £

muat be ganged with thoss of Fig. 1 and particular attention
the pre-scleciol zolls

must be paif to the scraening between
and frequency changer popils Lo prevent faedbachk and spuricus
pscillation at signal frequencies.

Aligpnment of the LT, and saciliator girguits 1s.2d
alreddy déscribed, the two B.F, swctions being trimmed
togetner; but if they ars badly onb of gang as shown by
diffienlt tuning or wedk gignals they may be lined uwp moré
ciosely before ihe major trimming and padding operations

“inlikely that this will he necessary -
o déealt

although it i8 very
gtkhier conatructional points &T

Spreening and
with in Seetion 6.

FIGURE 2. ‘List of Gomponents.
) 1 PHFL Wearite cokl
T FPHEZ i '
T PHF3 : i
1 y: S LR Primary {aeriall] eoila of L1, L2, LI:
Figure 1, Sestion 23
£1, 62, G, 100 mymfd, Lrimmer, postage sta=p Lypa.
L4, B0 =/mfd, ; i ; -
01 mfd, nen-inductive, pApeT.

380 voW.

.1 mfd. non-inductive,
pfd, tuning

Go.
c6, CB, ©9, €10
1 secvion of B-gang L0005

s

condensar.
Hl. 100,000 ahms + watt
Ha. 50, 000 " 15 B
RE. 350 - -
31 Yaxley switoh, o P. d-way-
52. 5 J " . with shorting
: . para or Ting.
S35 Yaxley 51 of Figure 1, Section
All awitehes ganged with theae of Figure 1.
1 Oetal valveholder.
¥i. GHT.
Operational notes in preceding pages.
SECTION &.

or Short Wawve Ruoeption

Tuning Stages T
Liast of Componenis.

FIGURE 1.
Ll. PHF4 Wearite eoil;
L PHED & 7
Cl. .30 m/mfd.- LTimumer, ceramin.
[ 0005 mid. warieble, plain drive
Ca _0001 mid. Mice. 5
g4, CF. Ll mEd; nen-industive, S50 W % papar
o5, CH. 0008 mfd. Mica.
R1. 450, 000 ohms, & wxbl,
R2. 100,000 . AN
B3 20,000 ! "
B4 20,000 ohm Pot. Regeneration contral,
wire wound.
H.EiG: chort wave choke, 10=-100 matres.



e

51, 52, Yaxley awitches, 5.P; 2-way, genged, with
sherting bars or ring.

3 Oetal walveholder.

7 B EFZg,

The ona wvalve short wave set has always. been the
amateur's atand-by, and with reasopable conditions is able
Lo receive stetiong in al¥ continents, ‘The c¢ircuit of
Fig. 1 of Section & covers from approazimately la to 100
metres, the lower limit heing controlled to some degres by
shartness- of wiring and cnmpaEtneaa in the switch azsembly,
pnd all the main bands of intersst 1lie beiwegn these limits

i}
|

lligi? SINGLE STAGE SHORT

3
E WAVE TUNER

Reaction; of dourse, is applied to the cireuit, the
gecondary coil being in the eathede circuit in this case
with the feadback control in the screen cirguit. The result
of this arrangement is that regeneraticn is extremely smooth
and guiet with no de-tuning effects - all very valuable
attributes,

Zinee the goils chosan are designed for use with a

o005 mfd. condenser tuning ie very sharp end seleotivity
excellent, A good slow moticn drive gust be used with the

condenser, and & band-sprasd condenser might also be used if

desired, To include a band-apread condenser it is only
necessary to mount on the panel as near as posaible to the
main tuning condenser & .00005 mid, tuner, cormected
directly in parallel with G2, The desired band is then
:alEﬁtad oii Bz with the band-spread condenser at half mesh,
when the band cen be spread over practically tho whole
rotation of the smaller condenser.

Tuning condensers ®ith integral slow motion actions
shonld oot be used. Whils:t they ere perfectly satisfaciory
ar broadeast freguencies Lhey inevitably introduce noise
inta the short save cireuit. #slid brass cosponents with
plain drives are the hest typa.

Cimoe tla cironit hes only one tuning stage BCraching
is of no great impertance so long a8 the regeiver is not.din
any trapsformer finld or in & posiiion Lo pick up low
froguency interference. THe most important point in-the
Genstructien is the mse of short direek wiring with -
compact layout, and this is discussed in Section 6.

nerial losding must be very carafully adjusted by G1,
[or the aerial will absork power from the cireuit and 1f itg
awn waveélength is tuned at any point by the receiver the
cirguit will go ocut of cscillation unless the coupling is
reduced. Interference with neighbowring receivers iz also
caused by hetevedyning, =o that C1 ahould be worked at the
minimat possible capeeity to give good resnlta,

FIGURE 2. List of Components.

Ll 25 8,4, Ses Taxt.

g1 3-30 m/mfd, trimDer, sAramic.

G2, GG, See Text.

AR nle -0001 wmid. shori wave tuning condensers

with extended spindles for ganging.
{Raymart typc].

04, 5, C11. ‘1 mfd. nom-inductive, 350 v.®. Paper.
2 60 m/mid, ceramic.

ca, 100 mymid. peramic or mica.

o100, 0003 mfd. reaction condenser.

= 300, 000 chms, 1 watt.

RZ. 2,000 W "

R3, 1 megohim, #

Ed . 50,000 ohms,

H.F.0. 1 &% 2, Short wave chole, 10-100 msires.

1 Coapling link for ganging condensers.

1 High insnlation bracket bearing.

2 Octal valveholders, ceramic.

¥1. BJ7.

¥a. BhE. ;

A tvned R.¥. amplifier stage is of great banefit to
fhe =Wort wave recaiver, for although the gain is not a8
high as with broadcasi receivers the gselllating deftecior
1% tsolated from the aerial loading and dead spois are thua
non-existent while stability of oporation is gonerally
improved. X

In thi= receiver the tuning condensers are lower izl
capaoity so that the bands sre, in effect, wider on the
tuning dial, whilst to sult the gondensers &nd Lo chriate
high frequercy switching the coils are of thc plug-in type
and are home made. Coil data is ds follows:--

In 21l cases Ll ia identical with L& and L2 with L3.

15-30 metres.

L1, 5 turns 3.W.G.24 enamelled copper.

) fh=in S B p 28

30-55 metnes.
11, 7 turns S.W.0. 24 ensmelled coODper.
1S I - 22 i



Both tuning condensers should be fitted with good,
slow wotion drives, and i1f the dials are of a Lype ®hich oan
be calibrated or bear clear figure markings which cdn be
Iogged the process of tuning will be materially assisted.

TUNRIEG,

The best method of calibration or logging is Lo use
the- signal generator, commencing with the higher range.
et the gpenarator to give a signal, reasonzbly strong, in
the 15 metra band and, beginning with both G2 and GV at
their minimam oapacity slowly tuns up the scals. Fhen the
generafor signal is heasd tune fo full velume psing hoth
controls and lemve 02 set while GF is tuned prograssively
farther, Tha algnal will wvanish, but- a8 the second
heterodyne poins is reached, wath €7 well wp the scale, 1t
will return. The first poinkt, i:e., the lower capacity, is
the point to choose Tor all normal work,

1t i3 a good plan to tune Lo one or two well marked
bendg dn this way, asing a generator signal, marking or
nioting the dial positions 80 that the two condensers oan ba
kept in atep easily.

HECTION 4.
Tuning Stages for Ultra Short Wave Reception.
FIGURE 1. List of Compoaments.
Ll.. 2 turns 18 S.W.G. bare copper, 4" diam.
L2, 6 turns 18 S.W.G. bare copper, &' diam.
turns spaced by own thickness.
H.FE.0. 4 fest of 00 5.W.G. d.s.c. dopper spaced in
single layer on }' glass Luhe.
BP0, H.PF. choke, ordinary radio type.

GL. F-30 mymid. trimmer, ceramic ba=a,
C&. £0 mymfd. tuner, H.F. insuletion.
ca. 50 sm/pfd: ceramic.

ca. 008 mfd: mica.

0o 0003 mfd. mica.

Ca. o 1A e R T TSR

El. 10 megohms, 1 watt.

R, 20,000 chms

RZ. 100,000 . Pot. regensration control.

1 extension .-sp:i:'lcllE.

1 eoupling 1linl:.

2 high insulation bracket spindle baarings.
4 small stand-off insulators

o

= 1.'1.:‘E|‘! il i
1 Aeorn tricde holder [commercial or medo).
Ti. Agdrn, 993

Particular care muet be paid to the coenstructiongl
nectes in Section &,

Thig receiver iz by mo means designed for gquality
raception. The super-regenerative principle ensbles it to
respond to weak high frequency signals with & broad tuning
gifeel so that selectivity is greatly reduced whilst
geneitivity is enhancad to. a remarkehle degree, but in order
to 'do this the valve is swept in and out of its most
officient operating condition at a high frequency - in other
words, the valve ia gscillating on the wavelength it is
required to receive; S5 te ¥ meters, bot this cacillation is

undsr tha control of a second slower regenerative effect &t
the rate of about 20,000 eycles per gecond. This is
approaching andio limita =o thet the net result is & loud
hics which extends over tha tuning range a5 Sooi 25 RS is
suffiviently far advanced, When a station ig received,
howaver, this hiss diminishes %o vanishing point allowing
the signal to be heard clearly, but quality dess suffer and
tha pireuit is not intended a5 A high guality receiver, It
is usaful, nowever, for eny experimenter who Teguires a
smail tuner with whiek to explora the U.5.W. band and in the
raception area of the talevinion station where the signils
%i1l be sufficiently powerful to overcomé the
super-regeneration effect entirely resulis will be geod.

OUTPUT

Lo

oLl

SEC4 FIGI USW SUPER-RECENERATIVE RECEIVER

.6 sprisl, for propsr working, should be .4 vertical
halr-'zzs dipolqz the Eauﬁl television type seriel, greciued
in the open with twisted feeders running down to toe
raseiver, but sinee it iz unlikely that & special aerial
will be set up for such a small recedver the result of
taking en ordinary yroadesst acrial ©o one side of th; ¢
coupling coil can be tried, the other side of the coil, -
being connectsd $o an earth if desired. . Ak

Figure 3, Sectien & shows the ﬂaairauie aerinl, ud :
4wo wire helves being supperted vertionlly and seEar?tcldah
t+he middle by imeulators. Tha length nficach halfts.uuhli @
a quarter of the warelength it im deaired to TE?ELJE, wria;
the twisted feeders, which can ba of ordinary 115htiﬁg a2 ¥
may be of any desired iength, Thus for 5 metre hgriing B
aerigl will be 1 plus 1i metres long, the mgtre being
3 inighes. :

L %ﬁga pessibility of tuning an gerial clossly tat;
desired low wavelength cen also ba used to esteblish the



.'.{'d

53-100 metres.

Li. o turns S.¥W.G. 24 enamelled coOpper-

150 Doy X 22 f i
211 the ¢aila are wound in the same dipegtion on Tibbed
formers of 1" diameter, of the best material available,
prefernbly ceramic, and t=6 holderas muss be provided into
which the colils are plugged, the Lyps depanding on thn
number of pins in the former.

3500 SMA AFPROK

Ha
£
HFCZ
cil
Lt OUTRUT

SEC3 FIGEZ TWO STAGE SHORT-WAVE
TUNING UNIT.

In each sase the L2 winding should be eveniy spaced
over a length of 11" whilat +he reaction oF aerial coupling
eoil is olome wound, with turns touching, and i3 apacna
3" from L2, being woond 2% the bottom of the former. The
Bottom 1sad from LE is the earti lead.

Fagh pair of coils mush be symmetrical ainoe they have
to tune in gENEL.-

The trimmers 03, 08 are 5-30 mymfd. ceramid postage
sta=p type, and one iz sonnected acroas each grid c¢oil and
mounted at the top of pxch coil former 80 that ita adjusting
sorcw is agcessible.

The cmil is shown in Fig. 5 of this Section while
layout and constraction of this ragelver are dealt with in

‘geetion G-

Ta line up the recaiver plug in egach pair of egils in
turn snd progesd for eaoh wavechand &8 follows: -

Tighten the goupling link weiween the condensera 30
that they rotate in ERNE, woth reaching meximuidm and minioum
points togekher. @st C1 &l about half capacity and if &
signal generatol {s not available tune from the high
freguency end of the band towards the low freguency and
umtil a signal i8 Geamived, With OB set at half capacity
trim 02 to obitain full volume and prodecd through the band
+o test the genging belwoth the tuned sircuits.  If the

goils have heen properly made the tuning sheuld stay in gang
without any trouble but slight closing of ppening of the
turns on the coils will ours amall errors.

SECTION 3 FIG3,
FﬂﬂFWGasHGWHGTmMMERDNTDEDF

ColL ASSEMBLY
ORMER:

ipada to L.

Lt
L2,
L.
f Tk
cl.
il e

gn. ©4, 010,
Gl Gl
Ch, G113

T

CB.

oo,
ois, B1d
El.

when Searcning for stablons.
found perfectly amooth in eperatiod.
FIGURE 4. List of Components.

if¥ thet detector refuses Lo sacillate, TEVEFEE the
Eesp the receiver on thne edge af aeeillation

The reacticn control will be

FPHES Wearite =0ll.

FHE D H "
P - »
FO3

200 m;miﬁ. Lficﬁer, paramis. !
po0s mfd. tuness; short wave t¥PE. plain
drive.

.1 mfd. non-indnotive, HED v W,

(02 mfd. o papAT, 350 w.F.
Tnool mid. Mica-
005 mid. non-indactive, pAPOT -
.o025 mid. W e
0003 mid, Mica.

sE 00O Onms, 1 wati.



FZ, E5, R8. 200,000 Ohme, 1 watt.

R, a0, 000 W

R, 300

R, SO0, 000

R7. 2,000 2 : F e

ES. o megohn Pob, volume control, EE QL

1, 54, Yexley, S5.P. 2-way, S

ﬁﬂ, o 2 7 with 5.}|.f:-r't.ing bara ar <t i
Ting, all switches ganged J: o

& Gctal valveholders. T

V1. 165, J-

¥z, [P ) i E )

Vo BHE .

In this simplified superbeirodyne receiver for Lhe
short wave badds the first point to rotice is that tuning is
ool by gpanpad condensers but by Lwo separate tuning
condensers, C2 afid €Y. G2 ls tuning the penicde sdetion of
¥1, ®hile G7 is tuning the oecillator =o that the
intermediate frequency of 465 ko, is obtained by adjostment
of the oseillator tuning in step with the aerial ftuning.
This, at firat, might appear to bea difficult progess, but
it is one widely adopted, especislly among American
amatodra, and with 'practice it ia mastered in a wvery short
Lime.

The sdvantages of the methed are that the circuit is
easier both to construct and trim whilast there are, for il
Practical porposes, no tracking erroras. The aerial tuning
ig quite broad so that bands and staticns are sasily found,
end whilet 'the oscillator is kept at the higher freguengy
(460 ko, above station frequency) for general work it can,
if desired; be used at the lower beat fraguenoy.

Band spreading ocan be added to the oscillator ‘sireuit
if depired by cornecting a 00005 mfd. ituner in parallel
with C¥ and using this condenser for fine funing.

To line up the receiver i 1s only nocessary to adjust
the I.F. transformers to their frequency of 465 ko, with the
aid of a sipnal génerator in the wpaual way, fesding the
genarator output to the aignal grid of V1 and tuning the
tranzformers for maximum response and corrscht peaking from i > r_—i
Lhe detector back with the ospillator cut of-actiien.. The ; | I —F
ogoillator 45 chocked for even amplitude ags in Seotlom 2, 4 1 i
Fig: 1, by inserting a sensitive meter between the earth epnd T o *1ix
of H3 and the cathode lead, If no current is indicated the ‘;
angde coil of the range under test should have its rﬂh’
connections roaversed to bring the vircuit into oseillation, y
witert the instrament should show & grid current of not over __lL\ug_,-l ‘L\_q_q_gg_,——-
160 microamps ovar both ranges, cprrentsz higher thanm thia - d
indicating too sbtreng an oscillation which must be dampad by
rasistors soross the anode coil, the values determined
experimentally. .

It ia unlikely that trouble will ooear over thia
point, but individeal compornents and layouis maxe it
desirable that the teat is carried put if possible.

There iz no trimming or pedding-to be performed, for |
the padders, CB and C8, are fixed condensers and with

C3| CafRs

|

"
SECTION 3 FIG 4 SHORT-WAVE SUPERHETERODYNE TUNING UMIT.

v
T
+

faclated working of the two tuning condensers irimming s |
carried out sutematically.




band on whieh the receiver ia cperaiing, a neceasary test
since the slightest difference in coil and Condenser sizea
at these high  freguencies can have & large sffect upon the
working frequency of the sst. A wire, one half wavelength
long of the desired wavelengih is erected in the room at any
angle B0 long Ba it is roasomably clear of wallas, pipes,
ato., and ong end of it is comnected throngh & trimmer
condenser of about 80 m;mfd, capacity and & lead of only an
inch or two long to the grid side of ithe tuning coil. When
the receiver is tuned to the wavelength of the aerial (twice
the marial length in metres), it will Ffail to ocsolllate ox
will osoillate only weakly, ihe super-regeneration hisz
returning sharply on either side of the dead apot. The
agrisl ponnection shonld then be removed to ascertain that
it was an ebsorpbion effect and not due to some receiver
fanlt,

+ B0V 12 RA
A
) #HFCZ_ Ré
o H2 ¢ CIz2 _im
oo our
L
=
Lz
Lt} o2
-}
Cs 4L RS
e % T
Al LY
Ilcﬂ- K'
SEC4 FIO2 T.RFE RECEIVER FOR U-5W

Ta check oparation on ¥ metras, therefora, a wira
34 times 49,37 inches long, or 11' ¥ wonld he ocoupled ag
shown above, &nd 1t would be fonnd that the dead spot conld
be brought to the middle of the tuning range by spreading
cut or pinching together the turna of the tuning ecoil.

A super-regenerative sget should not be unased near any
house coataining television apparatus. One fanli of the
cirenit is that it re-radiates interference on its hiss
frequency which would completely mir picture and scound
reoeption,

FIGURE 2. List of Components.
LY 2 turns 1B S.W.G. bare copper, 4" diamater.
L2, LT, 6 turns 18 8. W.G. bBare copper, it diameter,
gpaced wire's own thickness, tapped two
turns down.

L4

HFG 1 & 2.

G,
c2, Co.

L

010, 911, OI3.

Sotarns S0CB.W.G. d.a.c. copper, oloza
wound on same former ss L3 And spaced
+ from earthed end of L.

4 feat-of 30 S.W.&! d.s.¢. fopper, spaced
in single layer om 1! glass fabe.

G-30 mymid., ceramio trimmer.

S0 ommEd. UL 5. taning condenser; with
spindle extended for ganging.

SOD0S mfd,  miog.

ca. 50 m/mfd. oeramic.

G 100 mymifd, coramia.

Ccl2. LOD0L mfd, U.5.W. variable reaaction
condenser.

Clé. domEdl 3oy ew,

El. 500 ohma, 1 watt.

Rz, 15,000 ., ”

B3, RB. 20, 000, i

R, & mepobhm fr

HE. 750 ohms, 3

i dcorn tricds holder.

1 o pentode

71, & 2115

Va. g55

Emill stand-off insulators.

large

a

extension spindles.
high insulation bracket bearings.

8
=
5 goupling linlks.
2
=

-4,

LB DalS WAVELEMGTH
BO<9INCHES

B
ch r
ATWISTED

FEEDER
v 1

SEC4.FIG3., HALF WAYE
DIPOLE U-SW AERIAL.

In thi=z oircuit super-regeneration i3 Doy used, =50
that selactivity is wvery high =nd guality 13 guite good.
The R.F. smplifier stags gives Iittle in the way of gain



but sarves to imolate the detector f£row the merial load,
thereby increasing the stebility of the receiver, and, at
the pame time, prevents re-radiation, since the detector i=
an oacillator, ao that no interfersnce on nelghbouring sets
crn be opused,

It will be noticed that the grid circuits of both
valves arc topped down the tuning coils, This is to give
loss dazping in the cireuit, and results in an overall
improvement in the working of the ressiver.

Trieming the two cirguits into line will teke a little
patience, and in the absencs of identifiahle pignals it is
ma well to establish the bend on which the oscillating
detootor is working, a= before. Hemove V1 and stratch in as
froe a space &s possible a wirs as long as helf the
Favelength thet it is desired to receive, tapping one end
through & tripming condemser and & very short load to tho
grid end of the tuning coll of V2, With the tuning
condenser at half mesh and the detector oacillating
{ezoillatieons are ceontrolled by Gl2), adjust the band set
trimmer until the aerial dead spet appears. Disconnact the
hal? wave asrial to ensure that the desd spot is due only to

the loading.

2 SCREEN

A

COUPLING
LIN®S

5 HELH ,..-'f""@
il

con
[NSULATORS |

REGEMERATION=]
CONTROL

——=
AERIAL [HMPUT

ABOVE CHASSIS FIGE, SEC 4.

Replaoe W1 and eouple the receiving aerial to Ll.
Tha B.F, eirepit has now to be trimmed into line with

the detestor cirouit, and probably moise or valve hiss will

bo the ‘only indieation obtainable unless, of oonrse, & high
fregquency eignal generator ia obtainable or is made up from
B simple oacillating cireuit with soma form of sound
modolation ineloded - A0, mains hum will sarve. Set the
t¥o toning occndensers to minimum capaoity and tighten the
soupling linke joining their spindlas so that they rotate in
gang. Whilst they are still at minimam capacity adjust the
band set trimmer on the R.F. stage until hiss from this
staga is twmed into the detector eireuit (or until's Signal
Genearator note ie tuned to maximum volume), the detector
being worked at the edge of oscillation. MNext rotate the
tuning condensers to inspect the ganging. If the R.F. stagse
goes out of elignment logsen the coupling link and discover
whether the stage is brought into line by more or lesg
tmning capacity, pinching ihe turns of the R.F. tuning coil
together in the first case or spreading them & little in the
second ecase, recoupling the condensers and relining at
minimum capeeity as before. Retest for ganging and oontinue
until the oircuits are in alignment for the full condenasr
rotation.

Maintain the detector on the edge of ocsoillation whem
searching the band for signals,

A'motes on: endlal= It ig posaibla to abtain ooils
gsommarcially for such a regaiver as this, those of the
Eddystons range for exasple, bnt since the inductanoes are
a0 small they are qoite convenlient 4o wind by heand. BSincs
in this regelver a reaption winding is employed the tuning
coils should boih be wound on formers, the reaction winding
as already noted on the same formor ap L3. Thess formers
pnst be the best obteinable so that they heve no sffect on
the efficiency of the circuit, and are best of ceramin
tubing although good guality paxolin may be usaed.

Alignment will be beat performed by using headphones
goross the ontput terminals.

SECTION §.
Amplifiars.
FIGURE 1. List of Components.
Hiks & megohm & wats.
RE, A R I watt.
R3. 1 s "
R4, 1,200 ahma,
R5. 1 megohm Fot, tone control.
RE., 8B “ i voluma
R7. 150 ohms, 1 watt
L 5 omid. S50 viow.
G2l 2 mid; s
Cida v oty ”
C4, 05 8 mfd: 450 wv.w.
Y. Output transformer matched to 7,000 chms.
T2, Mains transformer with soreen, 390-0-3350 v.
I00 md, 9V, S, 8.5, 3 a.
Ll. 20 henry L.F. choke to pass B0 m/fa or 1,000 ohm
speaker figld. '
51. D.F.5.T. mains switech (may be on wolume control).
F. Fuse. 2.5 wolt flash-bulb in insuleted holder,
2 Ootal valve holders.



of ‘uses,

18 volis.

4-pin valve holders.

B 7

PPE0 Tungaram or ELGS.

SYBE,

pttention mnet be paid to the note on page 52

regarding the coupling of tuners to anplifier inpuk
cirouits.

FIGURE &, List of Components.

R

R2; Ri:

k3, BE&, Ril.
R4, RIO.

R5; EF.

RE.

H1Z:

RIG.

K14,

g1, G4, GIg.

g2, Cl1Z2.

ST e

c4, C11.
Cs5.
GE.
7.
ce.
Cs.
B10.
€15, o17.
Ti.

TZ.

11-

1, ¥,
V3.
V4

2 pmegohos, + wali.
30,000 ohma, 1 watt.

250,000 3

1 megohm =
1,200 ohmns, "

.5 megohm, “
ok ohme =

1 G du "

1 megohm Pot. feedback control.
50 mfd. 23 V.W.
-5 mra 350 v.w.
8 mid. 500 wow.
2 mEd E 9
005 mfd. =
L0008 mfd. i
L00005 mid. i
0L mfd. =
LO0E mEd.

L001 mid. &

4 mid.

Speaker matohing transformer, loaded
to 2,500 ohme.

Meins tranaformer, shielded, 330-0-
380w, 120 m/sa. Sv. Ga. B.3v. 4da.

20 henry cholke to pass 100 =/a or
500 ohm speaker fisld.

5.P. 4-way Bass cutting switch.

g.P. #-way Trebls ontting switch.

5. P.D.T, Foadback sslector.

D, P.5.7. Mains switoh,

Fiisa, 2.5v. rlashbplb in inswlating
holder.

Ootal wvalve holders.

4-pin valve holder.

i

BLE.

AU4a.

Aitention must be paid to the note on page B2

yoegarding the coupling of tuners to amplifier input
circuite:;

The sircnit of this amplifier, as shown, will give an

entput of B watts which is sufficient to cover a wide range
hnt shouid it be desired to obtain an output
approsching 10 watts, tha following chenpes must be made.

The cubput valve must have fixed bettery bias ot

This meara that Clg and B13 are romoved from the
gircuit, the cathode being connected direetly to earih, as
iw the positive side of the bias sapply. Ihe battery snst
be kept in good eondition. The earthed end of R1l is

disgonnected from earth and gonnected to 18 volis negative,
The main H.T. line positive voltage must be raised to 00
wolta on the anode of the 616, the screen beilng maintalined
at 250 wolts through o potentisl divider, the resistors
being 10,000 chms from the H.T. positive line to the acrech
and 55,000 ohms from the soreen to earth, tnis resistor
bBeirg by-passed from soreen to earth by a further B mid.
=50 v.w. condenser. both resistors being of 3 watts rating.

The extrz H.T. supply voltage may be-obtained by tsing
4 450-0-450 v. mains transformer, allowing for a 500 ohm
spoaker field or choke, and the working voltages of G16 and
Cl7 must bo inereased, preferably to 750 volts warking.

The leading on the spesker tranaformer is changed to
4,000 ohma.

i |
-2
R3< 2
< T2
=t |
E=ad A& <
Vi &
Rl
X K =13
-

%
A.C. MAINS

-LEI R4 |22
JaiE )

SECTIONS FICI. 3=4 WATT A.C. AMPLIFIER.

The loud-speaksr transformer ratios depend on the
stated ontput valve load and the speech eoil impedence of
the speeker &t 400 c.p.g. and are discovered from the

formuls
q/f?&l?e ancde lopad
R=
Spesch coil impadance

For a 3 ohm speaker, thersfore, the ratic of &
Yransformer to mateh the spesker into the PPEC of Figure 1
of this Section would ba

7,000
R=
3

or #8357 1
“3iimt for the BLE of Figure £ the ratic for a & chm SpoEker
woild be 28 : 1 or, for the modified 10 wati cirouit,
o 2l s B
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SECTION 5 FIGZ2. 6-10WATT AMPLIFIER,

In both applifiers it will be foand an sdvantage if
+he smoothing tondenser can be made of higher capacity - the
condenzprs 0fF kn Figure 1, Seetion 5, and €16 in Figure &,
Seotinn 5, can be increazéd to B0 mfds. with consequently
improved smoothing. The working voltages of courss, must be
maintained,

SECTICH B,
Constractional Notes
COUPLING CIRCULTS.
Y. = POWER SOPPLIES:

The circuits given in the foregoing Seclions are all
designed to work with a 230 or 180 volt H.T. supply, and
sinoe many amplifiers have the main supply line working at
from &S00 to 400 volts & vﬂlhugh drnpplnﬁ system musti be
incloded between the anplifier and the tuning stage.
Orerrunning the tuning stape might easily result in decreased
efficiency due to ingtebility, and the dropping oircuit
consists merely of & series reosistance in the positaive H(T,
Taad, the value of the resistance being caleoulated by
dividing the current taken by the toner, as shown on each
diagram, into the woltage 1t 1a roguired to drop. The
rosistance is by-passed to earth:on the tuner side, of the
cireuit, the system heing shown in Figure 1, Sechion 8.

For example, supposa the tuner to require 6 msa AL
250 wolts shilst the amplifier delivers 350 volte from the
power pack. It will be required to drop 100 volts at the
wtated current, and it sust be remembered that the current
mast be converted into amperes for the formula. Since

B
& m/a can be expressed a8 i{Gog amperes, the resistance ia

glven by
100 100 = 1000
s ——
1 B =]
1000 ;
in practice anything botween 15,000 and 17,000 chme would be
suitable. The watts rating of the resiestor is found by
multiplying together the current in amperes by the voltage
dropped acrosa it so that in this case the watts lost in the
rasistor are

ar 168,668 ohms, -

B 100 oF cGowalt,
WNeaVi=

1000
g6 that & 1 watt resistor would be perfectly adeguata,

In many cases, however, it will be found thet &
smaller resistance with a higher watts rating will Ebe
required

The resistor topether with its by-pass condenser
shonld be mounted in the tuner chassis, and the capacity of
the condenser varied with the cutput system of the tuner, as
shown below.

CAPACITY OF =0v IN FIG. 1,/ SECTION B,
For Circuits Ho, 1, 2, 3.9; SECTION 1, Mo, I, 25
SECTION 2, Wo. 4, SECTION 3, the capapity of “CH as
& mfd., 390 v.w
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FIGI. COUPLING FOWER SUPPLIES TO THE
TUNIN

G UNIT.

} HIT AMPLIFIER. &
TENIHEEN POWER SUPPLY
TO CALCULATE C'0'R"SEE TEXT,

SECTIOM &,

-0l MFD MAINS SUP
AODVN.

vIoo¥2 N} REC,

PLY, ==

% TUNING UNIT = AMPLIFIER
| MAFD
52 OPEF OF AMPLIFIER £ TUNING
. OPERATION
RiGe UNIT ON_D.C. MAINS.

TUMER  AMPLIFIER TUNER AMPLIFIER

25
M

INFIMITE IMPUT

DIODE CUTRUT

IMPEDANCE DETECTCR

TUNER &MPLIFIER

PLATE OR GRID
DETECTOR

FIG3. TUNER OUTPUT COUFLING TO AMPLIFIER INPUT.

SECTION &

For Ciremita No 4, SECTION 1, Mo. 1, 2, SECTION &,

Mo, 1, 2; SECTION 4, the capacity of "0 shovld be 4 mfd.
or praferably 8 mfd ., 350 v.w.

for the redsen that in these circuita Lhere is =some ohanco
of audio feedback unleaa the tuner is de-coupled.

Where this second set of circuits is to be coupled to
i power supply which is slready at a voltage of 250 volis 8o
that no voltage dropping is required, the tuner should be
connected across the smoothing eondenser of the power pack
and teated for feedback. GShonld any tnatability become
apparent, thon soms tuner voltage moat be sacrificed by
including a resistor and condenser as de-coupling, 20,000
ghmne for cuorrents up to 3 msa, 10,000 chms for eurrents up
te 5 myea and 5,000 ohms for currents above 5 Bsa, the watta
rating to be ealewlated ss elready shown.

In each case the condenser should be of 8 mfd.
gapacity, 330 v.w. If it is found that mains bBum is
introduced by & tuner stage the effect of .1 mfd,
condensers from oither side of the heater, to earth should be
fried The heater winding should have ons side sarthed
®herever possible

EARTHING.

In almoat all cases the tuners are ahown earthed, buot
if eny circoit is adapted for use with a 0.0, amplifier it
muest be remembered that under certain conditions of supply
the amplifier and tuner chasais will be at mains potential
toesarth. For D.0. warking the earth lead must be in series
with & 1-mfd., 400 v.iw. condensar, whilst the secrial must
also be isclated from thHe tunsr by & 01l mfd. 400 wiw.
condenesr in addition ta the trimmer, if used.

For D.C. working probably the best method of obtaining
the heater volts woulfl be to use & separate dropping

e

SECA. FIG4. COIL WITH
TRIMMER SOLDERED
IN PLACE.




spaiator for the iuner heaters, drawing the H.T. a= befora
from the amplifier power pack Witn valve heaters in a
series ohain, Bs they oust be for this method of working,
oply one heater CAamn ha at earth potential whilst thers is
some danger of introducing hum unless both the detector and
first amplifier valve have ¢heir heatera at earth level,

At the same time the current rating of the tuner valves
might differ from that of the smplifier valves, and whilat
tha gironit would mot be sdonemical due to the large lossaes
in the tuner's dropping resistor it would save both hum and
possibly ro-wiring. The only preceution necessary 18 ta saB
tHat bhoth aeplifier and tuner shaosis are connectod o the
same mide of the meins. Figure £ of this Section makes the
systam claar.

The calgulation of the dropping resistence for the
4eater supply 18 sioples Subtract from the mains supply
voltage the voltage required by the yelves in series, This
gives the voltagse it is neoessary to drop, and the
realatance im found by dividing the current in aomperés nsad
by the tuner hestars into this voltage, The watis rating,
if required, i8 caloulated as befora.

Talvas usad in series must, of course, all have the
sama purrent rabing.

By-pRSB GnE nide of each heater to earth (except the
Astsator) threegh a (1 =fd. sondensor of the low waltage (up
Lo 250 v.w.) paper typa.

2. - TUNER QUTEUT IHTO AMELIFIER INFUT.

ri will he seen that the two amplifiers shown in
Sacticn 5 have input resistors of 2 megohms in plage of
+he mors usuel 3 or ¥ megohd solume control potentiometer.
This is to make the circuits anitable for use with disde
detector outputs, and shonld it be desired to use the
amplifiars with other apparatus the velums eontrol should he
nuilt inte thia apparatus or the grid resistor of V2 in each
of the amplifier circuits may ba made a potenticmetar
ipatead of a fixed resistor with the grid of Y2 in pach case
gannected to the mowing arm, This method has been used in
Fig., 1 of Sectlon 5.

whilet the diode deteotor is capable of excellent
linearity diis affiniency ias greatly impaired by a low h.oO.
shunting reslgtance ACross the lomd resistance. In iha
tunars where & dicde is posd the lead resistance 1s alao the
voluma control, in the-usual mATOAT, and it is the shunting
sopistance across this woluma pemtrol which needs careful
conatdaration. If the tuoher w@ers coupled inte the ardinary
amplifier input cirewnit the shunting, through the .02 mid;
aondenser, might easily be below 4 megehi, and the guality,
which =hould ba very good, would contain & Very high
percentage of distortion The ordinary smplifier,
tharefore, when nsed with these circuits, will naed
modification if a dicds detector is nsed. The input valve
anculd have a fized grid registance of a 2 megohaz (0P %o
5 megohss may be tried with pentodes of the 817 typa) and
the amplifier wolume sontrel must be moved back bo the next
stage - generally a more offisient arrangement in any cABE&,
ainee walve noise in the input valve i= alsc contrelled at
iho same time as the overall wvalume. ¥hen using the tunes
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with the amplifier the saplifier volume control ahould be
sel to a comforiable maximom and furthar econtrol of volume
obtained by operating the tuner's volume control.

The infinite input impedance detector can be
connected into thia type of inpot cireuit also, but tha
detectora of BECTION 1, Fipure 4, SECTION 3, Figores 1 and 2
and SECTION 4, Figures 1 and 2 are designed to be coupled
into & 1 or & megohm volume contrel in the amplifier input
circuit.

The waricus methods are clearly summarised in
Figare &, Section 6, and this figure sheuld he studied to
obtain the best all-round results possible. The actual
connector should be of screened cable,

CONSTRUCTION.

In addition to the ¢omponents listed with each
amplifier there %ill be needed a chassis, prebably with
sone form of enclosing cabinet, and a snitable method of
driving the tuning condenser or condensers, a slow moticon
drive being desirable for all the circenits and easential to
some. The chief purpose of these notes is to give some idea
of the chassis size for each receiver and mors particularly
the saitable layout of the tuning systems.

Ho attempt has been made to give final msizes, for with
the present shortage of supplies i%t has not been thought
advisable to specify by name components other than the
coils, so that the chassis must be obtained or made with a
view to ineluding the parta which have been procured, but
minimum sizes are given which will allow of proper coil
sereening compartments.

The Coils.

In the egirouits of Sections 1 and 2, together with two
of the cirouits of Section 3, the coils are mounted below
the chassis. Where the coils are fitted with trigmers the
makers advise that these should ba of the postage stamp
type 2o that they may be supported by the goil tegs, &as
ghown in Fig. 4 of this Section. The main or toning winding
terminates in the two long upright tags while the winding
tsed Tor aerial or ancde coupling ftermingtes in the two
shorter horizontal tags.

The coil is secured to the chasais by a § B.A. bolt
passed through the chassis from sbove, and from theo
dimensions shown in the figure it will be seen that thes
minimuan, depth for the chassis is 230 for clearance of tha
high frequency ®iring, whilst a 3" chassis is to. be
prefarred. -Although the chassis must be inverted for tha
trimming operations this gives rise to no disadvantage, and
the coils are both screened and protected by the sub-chassis
method of mounting.

As mach clearance as posasible must be left round the
coils, and no sarthod metdl, such as the side of the chassis
ar the sereen should approach the cail nearer than 4" or ‘the
indonctanoe of the coil will be seriously affected.

asction 1.

Chassis and sereening compartments! Sheet iron.

Panel: Metal or wood.

For layouts as shown ime Fig. 5 of this Section, with
the two-gang condenser mounted on edge for scanomy in spacs

AERIAL
INPULE

%EA&'
315
FIGI,SECa, SCREENING COMPARTMENTS

WAVE-CHANGE . mTUNEH YOLUME

BELOW CHASSIS FIGS | AND 2, SECTION 2.




tho chassis size should be about 8¢ x 5" x 3" which.allows
the screening compartments to be 249 sguare, the coils being
monnted centeally between the walls, The scresning
compartment is oarried to tha full depth of the chassis with
1sads to the coil, wherp necessary, passing through holes,
wushed, if possible, with rubber grommets,

This chassis will be sefficisntly large for Figs. 1,

5 and 4 of Section 1, and pe3sibly for Fig 2, depending on
the mounting chosen for the-Magic Eye.

singe the coils can be mounted below the panged
condenser the leads can be very short, as also can the lead
from the condenser to the grid cap in the case of pentode
cirpuits, These lesda shiuld be of rubber coversd flex;
ebviocusly no soreened leads must be used in bhe tuner siage
excapt for:the leed from the output’ plogs to the amplifisd
ynput Bockets.

Flat twire lead covered cable is excellent for heater
wiring of bhoth tuner and amplifier valves. v

For Figure &, Sechion 1, the cvhasaiz ®ill need to he
alightly larger since the scresniag gompartments must noi be
oramped =nd scrsening must be complate. A chas
9y x-7he x 30 shpuld give ampie roda for the componenis;
however, the compartments still measucing 24" sguare &nd
&7 deep.

TF it im desired to include long wave tuning the FHF1
coils should Be used, and in Figure 5, Section G, 1t will be
aabr thaot thess are mounted heaide toe medidm Wave coils;
thes Yaxley switeh spindle running between them. The
acreening compartments will mow have to be expanded to pui
at lemst 3" netween the coils, =So that a guitable
compartment will measura about 43" = 4+ = 3v, the breadth
alaso being inorsased to give room Ffor the switen leaf which
{s fastened to the roar compartment wall by long sorews apd
gpacers. Note, also, that wheon wave change coils arc nzed
they mist be fitted with trimmars as plready described.

In all oaees the resistor whish is incloded in 1he
main H.T. Yine t6 reduce the applied voltags o 250 volta 13
fintl monntod abeve the chassis, as are the sozeen dropping
networks whers they are used. The =mall amount of heal
penerated will thon be moro gasily dissipated — any cabinst
aver the chassis should, ol course, hare an open or Trokled
Bacl in any case So that the valve heat ean clcibe. ¥hilst
these registors can be supported by sLiff wiring pasaed
thrécgh the chassiz from the ponnecting peints below, &
fepter and safer method iz to empicy one or WO gmell
stard-oct insulaters, when there will be no change of the
H.T, line being shorted ta earth in the event or a
raesister's being aheken or knocked into contact with the
chasais.

The smsll components below the chassis such A8
resistors end condensers ¢an be supported in the wiring in
ihe- vsual way, but apain e firmer fixing is of advantage.
Paxolin proup boerds can easily be made - one guite amall
heard would held all the compenents of the smaller clrcuits
- the paxolin being cut to a s1ze suited to the componeénis
obisimed which ean be soldered to taps meunted along Lhe L=
edges of the board. The group of resistors and condensers
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is then fixed in any eonvenisat position by meanz of short
lengthz of atudding which hold the board away Irom the
ghassis, tho final pasition being chasen +o give short and
direct wiring runs.

Grid or H.F. components should net be mounted in this
wiky, A grid condenser and lead ara metter if held by the
diract wiring to the walve, the ¥Fising being atiff to
prevent vibration,

Section 2.

Chasgois and screening compartments: Sheei iron

Fanel: Matal or wood.

The sugcested layout for the tunsr of Figore 1,
Sention 2, is shown in Figure B, Section 6. Interacztion
hetweaen she tuned circuits is not troublesome since they are
working at widely separated Ifrequencies and the oolls not in
use are short sircuited to earth by the switches. The
minimim sizés for the screening compartments should be Tixed
gt 4" sguare, making the sinimus width ol the chassis AY and
the depth should be 3. The length will need to be gach as
will aecommedate the ganged condenser, valves and 1T,
transformers, laid ocalt as ahown, and the actual componentsa
ahowld be set out and measured before the final figure is
decided upen, It will be somewhers in the region of 9%, but
this is besed upon the authes’'s chassie which was Fitted
with spall transfosmers, and the sizee of these components
vary & good deal. Lf possible, it is best 1o obtain
transformers whose trimming condensers appear at the top ot
the soresning can, aince theose with base trimmers take wp
more Yoom and are more difficelt to adjust, The
tranaformers are mounted above Lhe chassis, the coils below
in the usual way, and ithe components supported in the Wiring
or on- group bodrds as before. The sirenit is very stable
and no =pecial precantions need be taken unless the H.F.
pretuning stage is included. Hera the two sets of radio
tuning coils will nesd to be sereened carefully ene from the
sther, and if a third sercening compertment is used the
mimimum width of ‘the chassis= is extended to 12¢. A second
pethiod is as shown in Figdre 6, Section &, where the aorial
Goils mre mousited in a narrow ocompartment separated from the
imter circuits by a switch comparsment which ansists the
soreening. It oost be noted that the swite¢h compartment ia
alse Breken up by sereens separating the various switch
leaves. The teotal addition to the length of the ochazsis
need not be great, since the added walve, which beoomes- V1
in the copposita cirenit is mounted over its own colls,
being separated from the ether walwves, ‘on the chassis top
viow, by the G-gung Ccondernssr,

The minimem width of the narrow compartment should be
g%, the voils being spiced agquidistantly.

The padding condensers must be mounted below the
chassis in the compartments, each condemser being ma near a5
possible to its own coil.

Seglion &.

Chassis and panel mateérial. non-magnetic, B.g.,
alominium, .

If small components are chosen the chassis for
cirenits 1 and 2 of Seaction 3 peed not be larger than 7"
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sguare, but it will be best to ley out the items on a shast
of paper in order to check on the layout and final chassis
Eizo. In both tuning ateges all the H.F. prid compenents
are above the chassis, the regeneration controls being below
50 that the chassis need not be deeper than will acrommodate
the potentiometer R4 in Figure 1, Seetion 3, or the variable
eondenser C1Q in Pigure &, Section 3. The layouts are showm
in Seobfon 6, Figure 7, and the ehief precaution is to Bake
sura that wires are as short and direct as poasible.

For the second cireuwit, the holders chosen for the
plug-in coils should have ceramic bases 1o cut down H,F,
locsses, and the screen separating the L¥o stages :n this
roceiver shonld be of the same material as the chassis and
panel. The hole through which the condenscr spindle pasees
shocld be cut to & size sufficient to clear the
maving parts. R

The H.F., chokes may be held on s=all stand-off
insulators if desired, but stiff wiring passing through the
ehansia to the other socldering poinis ia sefficient provided
that no vibration is allowed.

Good slow-motion drives on all the tening condensers
of the short wave receivers are ecsmential,

The superheterpdyne receiving stage of Séction a3
Figure 3, ls arranged below the chassis as is the circuit of
Segetion &, bet whilst there are only two coils to sach  *
soreening conpartment in place of the three shown in the
layout of Figure 6, Seetion G, it ia suggested that the size
of ‘the coopartments is not redoced.

The variable condensers C2 and C7 of Figure 5,
Section &, are mounted =ide by side on the chassis gr front
panel, their dials calibrated as already suggested. . On the
ehassia top, however, the layout will be diffoerent, doa to
Lhe spaceo taken by thesc two tuning condensers, and the
valves &re best arranged in a4 row acrose the chessis, the
frequency changer being sel beiween and behind the
condensers with V2 and V3 in line with it. A% the rear of
the chassis between their respective valves nre mounted the
I.F! transformers.

The aerinl feed may be led to & stand-off insulator on
the chaszsis which supports the trimmer in the lead to the
coupling coil or, if the chassis is to be enelosed. the legd
may be talen through the chassis, preferably via such a
siand-off insulator, ta plug sockets at the side or rear of
the chassis,

Seetion 4.

Chassiz and panel materieal’ non-magnetie, praferably
COpper. .

The construction of U.S.W. receiving units must be as
sound a job mechanically &3 elgctrically for losses maw
ocoar in many ways with freguencies as high as 50 or &0
megfcyeles.

The high freguency circuits are all above the chassis
with the exception of the regeneration control of Figure 2,
dection 4, the condenser 012 The chassia need only be deep
encugh, therefore, to accommodate this condensar or the
control potentiomater B3 of FPlgure 1, Section 4. The

chassis sizes will ba about &' sguere for the Tirst ciregis
'rd 5" x BY for the socond, where the t%0 cironits are
Separated by -4 COpper Sorean. Sinée the chassis in each
gase ahould be enclosed by a copper box made fto fif the
crassis soundly and 40 rise to'a heipht of-about 59 abovae
it, the screen should e as high as the intertal height of
he box.

Ine Acorn is mounted in dts clemps ®hich are boilt op
on-a ring of high frequency insulating material - il &
helder can be obtained havinz a ceramic bese =o oDueh the
hetter| bt it may be mide of polystyrena sheet or
nigh-grade paxolin 1Y nothing better offors. The dimensions
of the holder dre given in the shest accompanying the Acorn
valva,

For Figure 1, Bection 4, the holder should be-mounted
gurfielantly mear tothe rear of the condenaer to allow dhe
Erid olamp. to be connected diregtly t6 the tuning unit wia
tie grid condenser, ihe valve holder-baing-supported abowve
the chassis by small stand-off insulators.

The tuning condensers are mounted on brackets and
driven by short extension spindles which eliminate any hand
capacity effects, this spindle =nd the condensers all
coupled tegether by coupling links: RAerces the Luning
candensar Lo ane side iy soldored the band sat condenser
(the trimmer) by lesds as short as possible, the condepser
being supported by these leads alone.

The: tuning coll is mounted above and acros=g the
viciable condenser, the leads being: the extended ends of-the
coll winding left only long enough te oleas the moving
vanas. The asrial coil is supported on the same level as
the, tuning coil, spaced between §v and 3" from ite Erid end,
thg amaller eail being aupported By twe largs atend-off
insunlators. The position of the serial eoil, and therefore
its coupling to the tuning coil should be varied till
optimum results are oblained.

The anode. fead coll, tepped on to ihe tuning coil, 1=
mounted vertically on a small atand-off dnsulateor by
sgcuring the glass tube on which the cheoke i1s wound on to
the insdlator términal thread with cellulose glue.

Ka it is desirable that the whole receivor should be
enclosed in B soresning box the serial coll sockets are best
brourht out in the zide of the chassis, mounted im &
palystyrene or ceramig strip, the leads from the soglkets
belng: lad to the acrianl coil by connections running up
through the chaseis via the staod-off insulsators.

In the elpecait for Figare 2, Section 4, the H.F. and
deteciorl SLREEs - are separated by a copper aheei screen, and
it should be noted that this has a hole zufficiently largs
to allow the spindle ‘of the detector stage condenssr to pasa
through without touching. A rubbing contact would almost
certainly introdoce naktss into the elreuit and possibly
other defects. The cztcndeq spindles of the condensers are
eoupled by & flesible coupling link.

The layouts for tho twe gircuita are showrn in
Fipure &, Sestion &  Good Slow motien drives should bo
fitted to both tuner Stages




Amplifiers,

Singe it i# presumed that moat readers &lready have an
poplifisr construcied, it is not propesed to deal in any
detail with the many different types of amplifier: A
characteristlio Yayout, eunitable for the two cirenits piven,
is shown in Figure 8 of this Section, end for the two-valve
giropit it is only necessary to delete Y5 and such controls
ga are not included.

ThHe most necessary precaution to take is the avoidance
af maing Bum, All the grid leads of the first satage musi be
gade with screened cable, whilst the grid resistor should be
potunted parallel with and close to the chassis, which is
beat made of shegt iTon or steel te glve magnetic as well as
elactrostatic shielding. The meins’ transformer should be
wall shrouded and have an earthing screen between the
windings.

Group bospd gonstruction below tha chassis dis ihe
neatest method of obteining direct wiring, a small beard for
eech stags mounted beside its respective valve holder being
preferable to a single large board.

: Fotentiometers may be of the composltion type, but
ginae noise fs so easily introduced wire-wound components
mrs preferabls.

#or the power suppliss to the toning stage o small
distributing board at the back of the chassis malkes sither
sorewed or plugged connochians simple to pale and bresk, and
BoToonod cable leads from this beard to the tuner will also
be an advantage. Insulsation must be perfect both in the
legds and ihe terminal bDoards,

Input and cutput cirsuits should be divided by the
length of the chassis, as shown.

A1l components, espéciplly oondensers, must be in
exoallent coaditien to avold noiss and breskdosn. Workling
:DIL&EE end wattage spacifications must always be adhered

o
Sestion 7.
Valve Equivalents.

Whilst it is not posaible to find &n exact efuivalent
for all the ateled valves in the £-volt range, the following
substitutes pre sufficiently cloase in characteristios,

B-volt type. 4-valt Lype.
517, Mullard SP4. Bias with 750 ohma.
BRY . o YEP4LB.
BCS5. W 244V,
[+1; {8 Mazda DD4l .
Y&J. i ME41, Total H.T. cens, 1.5 mas,
RES. B ACTHI. 0 =c. Grid current in
50,000 ohm leak 150 microamps.
FPEEG Tungsram APP4E.
BEE Mazda AC4 Pen. Biaas 150 chms.
Load &,300 ahma.
B35, Mullard AT4. or use Tungsram HL4G.
56 o APL. . . VEa.

It will be realised that in the case of the Acorns
where the HL4 and VP4 are used, the Iayowt will no longer
hold good. A layout as similar as possible should be used,
with ceresmic valveholders and wiring fearranged to be as

ahort B8 possible. Liftlng the yalveholders abowe the
chassis lovel so that go H.F. lsads are taken through the

ghaseis will be necessary.

It is MOT recommended that the super-regensratlon
siTcnit of Séption 4, Figure 1, be built with any valve

‘pther than the Acorn type.

AFTENDIX.
ROTES: ON COIL-WINDING.
Sinee almost all the coils speeified in tho foregoing

‘pRges arao ot tha momend in short sepply it has been thought

deairable to include detalls and constructional notes 80
that equivalent coila can be made by the raader if he =0
deaires. The windings have been caleuleted by the formulae
af Wheeler and Bunst.

A1l the colls are designed to be wound on 4! diametar
formers, preferably of heevy gaugs paxolin tubing. Solid
Formera of ebonite or even of wood well boilled in paraffin
wix may be used, although in these cases tha pércentage of
Tapses would probably rise,

Cenatraot ion.

Bafore the windings are put on the forzers, thesa
must be cut ta size and, if of wood, treated with wax B
abave. Ench former is 4% outaide digmetédr, and 147 long.

At cneoend, aiterwmards referred to &s the TOP are sacurely
fastened four soldering tags, speoed eguidistantly round the
tube, with their lugs prejecting beyond the former so that
tHe leads from the sxternal cirouit mey be anchored to ihes.
Thers ars two windings on each former, and 1t is sonvenient
%o anchor the ends of a winding Lo diametrically oppoaita
tEEs .

2 At the other end of tha former, afterwsrds referred Lo
as the BOTTOM provisien most be made Tor mounting tha coll

‘a8 & whols onto the cghassis, Several methods may be used;

the paxclin tube may be plugged mith 2 short eylinder of
wood oemented firmly in placa end deilled and tapped to teke

‘en B or 6 B4, sorew or simply borsd for B wood screw

fasaed through the chassla, A metal bracket may be shaped
fe the curve of the former and bolted to 1t or a length of
studding might be set into the former by means of n plug,
the chassis either being tepped to take the thread or
Arilled so that the studding may be secured by & nut,

¥hero ths windings ere multilayer the first layer af
wirs is wound round the former until the winding is §" long,
the turna of the next layer being turned bpok and wound ovVer
$Ha Pirst layer juat put on, this being gontinued, layer by
layer, until all the turns are on.

4 oonvenient mothod of keeping a eultilayer winding to
the corract length i= to mark the winding space af 3" on the
former and to bind parrow pleces of insulation tapa along
the edge of each mark, thus leaving e clear space of the
fotmer to be escupied by tha wire. When the winding ia
complets the tape is ramoved,

Bafors winding the former should bHe mariced out far
both windings, that nearer the top end being the grid coil
and that nearer the bottom being the aerial, angde or
remotion coil, mocording to hiow the ceil is used. In tha
marking out it should be ensured thal this coil doss net



aygrnach nearer ihan 4 to the botiom of the former, i

3:t3; ;hgt the sharacteristios of the cail may not b

Sekered Oy proximity 4o an ‘earthed Het i h

chasais or a ssresn. i Wl

b Fthendth ;indinga are complete the noll may ba

rhprepnaced 3L desirdd 1¢ it is of 1 {¥airar

may be brushed over with {pra . e

Hpood shellas varniszh or the whole aoil and formerp

dipped into hol paraffin wax ang weil drainad If

wave ocolls show any tendenss S r

ki : : ¢y te slipping turns they

Fixediwith a dab of goocd insulating varﬁ13h i

el It fhbulu Searcely De mecessary to podnt oot how

teful. the consirector mist Be to hake coile
e e LOr it O make ¢oils which are to
t ganged eircuits absolutel: identical i

fespeEcls. A very small T : it

LE £ s pEreentege error in {ndueis

Tor example, to miscounted igh Al v

Scounted turns, might have a £
on-the tuning of the circuit : L R it
: 10 e abcuiha. . Sone check an tF L

of soils ks highly desirable. i el
ilgh i that- most i arried

e e : F Lo mostoeasily carried ouk

the [ nateucior being the seagnri

valve valtmeter of the E e s

?Ezi signal fed to 1t from a slgnal penerator

siiskls 3B method will be wall lLrown to thass bess

fpparatus, so is not dealt with in deteil hese

n

Bay- he

It i5 felt
Ltk 1]13 the

DETAILS OF WINDIKCS FOR TUNING GoILS
Coll Spapified. oil to be 355#&'

FHEL: Grid. 440 turns rultilayar, 34 5. W.0. enamellod
Fireg Mind gvclong apds fb Bigh. : 5
Aerial. 200 turns muliilayer, 54 5.W.0
enamalled wive. Wing 3o Juﬁg and 4 high
dpace b0 Trem Botton end of grid n;111 =
FHFZ. Grid.. 250 turna moltilas !
wire: ‘Wind Zw long ﬂﬁﬁﬁin E?rﬁ:“.ﬂi i
Aerial., 130 turns multilaver, B BMG

enamelled wire. -~ Wind R Yong:

Bottom end &f grid colil. Space fv from

Eﬁii chciéicﬁ. Coil to be wound.
HFA. rid. . 14 turnﬁ_zé 5.W.0. onamélled wire. turme
spaced by their own thichness. ;
herial. ¥ turndg s4 S.¥.G. D.5.0. wire, wound
Between the turns of the Erid coil uammen;:r
at the Bottom: end, i

Grid. Go8 turns 242 woo Bmame] i
¥ , WG ame ]l ad a
ﬁes?a§¢d Eytbheir own thiekncsa? A T U
Flal.l 0 turns 56 5 WG DoSi0l ws
between the turne af the A Y wuung
G R W ogrid coll gommencing

PEF4.

FHFS, Grig, &0 S ;
e EII-1:.LI.'!‘J.1$ 2% 5. W.6. epnamelled Wire, spaosd
Aerial. 12 turns %34 5. W oo n.5.0
S -, DLES0L wire, wound
between turns of tHe grid i1 ¥ i ¥
the Botiom end. & coil commencing at

as  the

= g
ferdoly) polystyrens varnish or

If the shibirt

potential set Gp across the onil bga

zﬁbl. Grad 187 turns multilayer, 82 S3.W.G. enamelled
s wirg. .Wind 4% long and f* high.

Anode. B0 tarns multilayer 34 5.W.G. enamelleq
wire, Wind §* Iong- —“Spased § from Bottom
of prid eoil.

FOZ. Graid. BT btuens snlyflayers 2895 . W.G. enamelied
wire, MWind §* long and ¢ hbigh.

Anode: 40 torns maltilayer 34 5.W.G. enamelled
wire. Wind ¢ Jeng. “Space ] fro= Bottom
end of grid vobl.

P0G - Grid.. 1% turns 24 S.W.G. epamelled wire, turns
spaced by their own thickness.

Apode. T oturnasf S5OW.G0 DUSVE,. wire, wolnd
between the turns of theg.grid ¢oll commencing
gt "the Botlom end:

B4, Grid. 6.5 turns 24 5.¥.G. enamelled wire, tarns
epaced by their own thickness.

Anode. 4.5 turss 54 5.W.G) D580, wire, wound
betwaen the turns of the grid coil comencing
At the 'Bottom end.

SPOS Grid: 28 turns 24 5.W.G. enamelled wire,

spaced over Zt.

Anode. I3 turns 34 SiW.G. D.5IC. wire, wound
between the turns of the grid coll commencing
At the Bottom ‘erd.

Where enamelled wire s to be used it must bLe new and

ﬂéi-guqd giality, Tor short-circuiting turns would be almost
Ampossible to detect and the poil would be useless should
they ccour,

¥here the grid and ancde or aerial colils are
Interwound the windings must be tested for insulsation ong Lo

thHe other at the voltege which will be maintained bsiwsen

Wfiem, or preferably at the full 2%0 volts of the supply.

A Heon lamp as used for o house Iiphting would sorv® as an
findicator if o meter i not available. “Any signs of an
drsulation brealidown meens that the anode coll must be
‘ramound. If the varnish is applied sparingly the turns of
Hhe anods coil between these of the grid coil may be fixed
Snd insulated by setting them in shellac, or a litide
wellulaose cement may be unsed.

To wind & ocoil =6 that its torns Are E'pﬂ.ﬂEﬂ- EE‘-‘UTEI-:-EI-].F
‘hy their own thickness the best method is to wind on two
‘denptlhs of the wire, side by side. One of tho lengths ds
“then removed, Yeaving the other {n turns which ars ssparsted
‘one from the other by their own- digmeter.

In 2ll the coils the windings have their ends talken
Hhrough small holes in the former snd are led up the inside
UB8f the tube to the scldering tags where they are anchored.
The ends of the wires must be cleaned thoropghly before
Enlder bog.
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