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INTRODUCTION

Themmu-mmuhmmummmdmwmmm
text & serbes of chronits of eadio recelver slages and equipment arranged 23
Units, the weits, wherever thelr nses are complementary, being capable of
mﬂumhmnﬂ-mhuamm.

It will iuh:!uudpm-lﬂ:lqm-phmq{hlfﬂlshuﬂlm
recebver, #ther to lmcresse its mmwiuﬁuuﬂmuﬂh
selectivity, whilst amplifying and outpul units are shown which can be s
hﬂﬂimml;mullwuﬂculﬁphﬂHMa
_wmnmm,mmmwmmpumn—wmm
amplification and spund reproducing, for examgple, or, a5 stand by sabstibute
apparatus on Lhe cxperimentér's or englneer's bench.

wm“mmmpmhﬁzmdh
units only Hhose walves and compoments which are readlly awaflable at the
time of writing.

The clrcubts are shown with component values for both 4 and 6 volt
valves, and ps well a3 comvenlional power packs, a 6 volt vibrator pack s
shown for the convenience of those workers who may deal with ear radio’

who meed transportable apparatus im 3n area where the mains supplics

i




CHAPTER 1.

THE POWER UNIT

_]nthgnﬂmﬁulmmth-ﬂfﬂnuﬁﬂuﬂh!UﬂM'
Miﬂhihmmnmuﬁbﬂhttmmmm
to give the power pack the pride of place. A general purpose power pack,
mpphd-lh:lw!pinwnmiptlrinﬁkhlnl’nqwdmm
be plagged quickly and easily, is a real assel either to the home recelver
constructor or %o the experimenter and englneer,

Mwm&&wﬁmmmkﬂ,hﬂjﬂ.ﬂ.whﬁm

The AL. Power Pack

meﬂlmlhuﬂlmmmﬂdh-mﬂmt
dnpmlﬂﬂmﬁmu&ﬂﬂaﬂllwﬁﬂﬂi&mamm
on the mains transformer with an adequate current rating. It is possible
1o obialn transformers with a double set of heater windings, sopplyieg both
4 and 6.3 volts, and such a wnit Is of conslderable help in many insfances.
The design of the pewer pack is not affected, however, so that In the circuit
of Fig. 1 1 single heater secondary is shown, apart from thal’ feeding the
rectifier healer.

The rectifier may, be rated, for its heater, for cither 4 or 5 voits, depend-
iﬂm-.ha&:rum-ﬂlhinhﬁddnrﬁ.snlltmcnhrﬂ. The 5 walt
rectifver has, In gesersl, a directly heated cathode—.e., of the filament type,
whilsl the 4 walt rectifier specified has an indivectly bested cathode con-
necled Internally to the hester. This cathode ls shown by the broken Hoe
in Fig 1, and B s only necegaary lo ensure that the HLT. ling Is taken from

I~

L.F.G. T

— 1]
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iR

Fre. L.—The General-Parposs Power Pack, for AL, maina,
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(s outpul socket),
3 x ZoxSfx 4fx 2
(s output socket).

]
"

sheel, Tx3F 5 2 or 9f x 44 &

In both cases the final chassls slee |s determined by the size of the

Mains transhrmer ohtalned.

350-0-350- wolt, 100 mAs. HT, Secon-

- dary.

F50-0-350 wlt, 100 mAs. H.T. Secon-

dary.
4 v. 2 a Rectifier heater Secondyry.

4 v. 6 a, Healer
5 v 2 b Rectifier heater Secondary.

8 mids. 500 v.w. Electrobytic.
20 Hys. 100 miAs. 425 chma,
Dotible Pole On-OFF swiich.

0.5 amp. fuses,

200 mAs, Mee bulb, with holder,
6 w. 4 a, Heater Secondary.

20 Hys. 100 mAs. 425 ohms,

200-250 volt primary.
2002540 woll. primsary.
33,000 ohms, 5 watt,

8 mbds, 500 v.w. Electralylic,
Double Pole On-0FF switch,
0.5 amyp. fuses,

3,000 chms, 5 wall.

200 mAs, fuse bulh, with hobder.

1 Imternational Octal chassls mounting vaheholder.
-

14 pin

If several wpits are to work together It is

For Use With 4 Valf Valres.

Components List for A.C. Power Pack, Fig. 1.
For Use with & Voll Vadves.

U6,

1 Mazdy Octsl chassls mounting valveholder,

1 4 pin

A bleeder reshutance is inciided in this clroult, taking appscedmately 10
mAL This corrent fow gives some assistance to the regulalion of the power
pack a5 well a5 ensurlng a dlicharging path scross the condensers so that

Fuwses are provided In the malns and in the HT, creults, so that the

pack Is well peotected.
Components List for A.C. Power Pack, Fig. 1.
CL.C2,
MimhLmMTI
Chassis, alusninbum or

T
kI,
LF.C.
& .
F1,
Fz,
VR,

they cannot remsin charged should the load be taken off the power pack
obviously desable to keep each unit of Uhe same overall sleé as far as Is

bedure.the supply is swilched ofl.

:
Hm
i
i
Mw
5
2
mw
T
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AL DG, valves must be arranged so Ehat the first audin stage n a
recelver—ie., the detgctor—or the most sersitive valve In an amplifier has
one side of s heater connected stralght to the negilive line, in onder that

leskage with comsequent hem,  Obviously,
inﬁ&h“hmndﬂnhmﬂhﬂw“ﬂm:mh

It must always be remembered that & direct earth connection must never
be mads to AL JDC. spparatus. The apparatus s in direc) connection
to the Males supply on one side, so that under some conditions a direct
earth comnection would short-clreuit the mains.

Any earth commection to ALC.[/ILC, apparatus mist be made through
a 0.08 or 0.1 mid, condenser with & working wollage of at least 400 volts.
In an AJC.{D.C. recelver it is abo wise tn bsalate the nerlal by a similar
condenser.

In the case of an AC./D.C. amplifier, it Is possible for gramophone
plekaps, microphone stands, efe., 0 become ““alive to earth * and &

)
g
i
]
g

g
¢
g
|
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:
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Components List for A.C.[D.C. Power Pack, Fig. 2.
For Use With 0.2 Amp. Unbversal Valves,

L.P.C. 20 EHys. 100 mAs. 425 ohms.
cl, 16 mids. 500 v.w. Electralyiic,
B mids. 506 v, Electroliic,
VR, U020 (40 wolts, 0.2 amp. beater).
B, Barrelter to suit total valve chain
PMindwatt Lamps ;—
60-120 valts, 0.2 amp, Type CZ.
B0-230 valte, 0.2 amp, Type C

Holder to sull Barretter make and type chovea.
5, Doulle Fole On-0FF swilch,
F. 0.5 amp. fuses.
ﬂmdh!bﬁﬂudmlnﬁm,?xﬂ:ﬂu.ﬂzﬂzz
Halfl wave rectification is wsed. for AC./D.C. appasatis and
level therefore sometimes rises. [t ds not wise to Inmease the valoe of O
C

g
i

1q

200¥+

Frg E—A00000, Power. Pacl,

over 8 mds. however, unless [t is really mecessary, since the smoothing iz
carried et chiefly by CL. The wakum of this condensér may be Increased

The Vibrator Power Pack.

The Vibrater Power Pack supplies a high tension supply from & 6 or

volt accumsulator battery by switching the low tenslom sipply Scross a
specially designed Lransformer, giving

s the sscondary. undergoes the polarlty change.

For resl eficiemcy It Is advisable lo purchase a commerclally made
vibirator Pack, such s those proguced by Messrs. Masteradio, but the pack
can be built by the home construcior B a suitsble transformer Is obtained.
One such tramsformer is the Bulghn M.T.5, wound bo give 250 wvolts, A
spedal tramsformer i5 necessary since it should “be " funed * to “the
frequency of the vibrator, whslly of the order of 115 cycles, and suited
o the peouliar woave form of the carrent.

The vibrator must be carefully by-passed, as shown in the cireuit of
Fig. 3, the small condensérs acting s anbi-sparking buffers. The walwes
shewn are Bhose usual, but any circult detsls swpplied with the vibrator
Mself should he sdopted, since diferent makes of vibralor occaslosally
require different treatment.

I C
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RF.C, RF. Choke (To suit waverange of
apparslus.  Capable of cabrying wp 1o
100 mAs. For sound egulpment, use
all wave cholke),

LF.C, Z0 Hys, 100 mAs. 425 obow.

H.C, Hath Filter.” Wind on 1in. ddameter
woodem rod, wsing 14 S.W.G. onamelled
‘coppar wire. 50 to 75 burns,

L Single Pols On-Orr swilch, hoavy duly
QM.E. type, o carry 10 smps.

F, 10 amp fuse.

R1, 4,700 hms, 1 watl.

T Vibrator bype powsr isansformer, 605

primary.

im uneven discharge of the cells, and In any cise a separate batt
beaters will sssizt in the prevestlon of vibeslor isterference,

3
g
3

CHAPTER 2.
A PRE-SELECTOR LINIT,

A Presslechor is a radio frequency amplifying slage usaslly conmected
between [se Berisl and inpot drcult of & shorl wave or communications
recebver bo improwe sensitlvity and selectivity, but Here is no reasen why
sach 2 stage should not precede sn ordinary broadcast recelver in aress
where receplion is poor or where it is desirable to improve the receiver
for any reason !

The pre-sebactor mast hawe its own tuning condenser, and caonod be

sbations b0 be tumed frst on the male set, and then fmally tused on the
pré-sedecior bo bring wp volume apd Increase selectivily. so long s the two
#ils of funed circuils are kept roughly io step,

14 : [

are specificd to cover the bands 16-47
200-557 nvetres and 700-2,000 meédres, bal further codls may be
mwl.'hchdm lnmwuamdn-l short wave band if reguired.

Components List lor Pre-scléctor Unit, Fla. 4.
For Use With 4 or 6 Volt Vabvei,
i1 2l Wiarlte PAZ. 16-4T7  metres
Lz, «  PAZ 200557 . -
LS, o« PAL  TOD-Z004 .

. 15 c
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b 0.0005 mfd. Varishle Tuner,

C
EI-LCS.HCE. 0.1 mid. 350 v.w, Noo-dndoctive.
Note~in Fig. 4, If C2 Is to be connected to the followlng grid circolt,
(a8 shown by the dotted Hne comnectlon, the valoe of C2 moest then be
ridiiced to 0.0002 or 0.0005 mids,

RL, 100,000 chms, 1 watt.
RZ, 150 I

L

"

Ez

Contral knob for B and slow molion drive for C1.
The unlt §s shown as being fed from the recelver, when the heater
mﬂuum-mmmwﬂmmmm
| w.lnm,mmumm.mmmmm
and

G, 4 —Pre-eslector with ;I.'muﬂ:lw Coupling,
¥
é

A 5 AND 10 METRE CONVERTER UNIT.

MMMHMEMM&%“
unible to hene to frequencies above 20 Mo, or so—that is, below 15
rés. A variety of stalions operate al frequencles above this, however,
luding the Television Ststion at Alexandra Palace, with 5 frequincy of

— ~ Lt} 4L.5 Mes, 7.23 metres approximately, whilst the * Ten Metre " amateur
b m" [_W] band, from 28 to 30 Mcs. is one of the most used bands and gives
opparlunllics for world wide signal reception. =

g

One difficulty which prevents these bands from being inciuded in the
tuning ranges of the broadcast and shopler commumications receivers is the
high Intermediate Frequency which b necessary to prevent image reception,
mmulr.ﬂmmmummmummmmm

- 17 c.o
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miunted on an insulating bracket,

¥ b , to hand-capacity
mounting, the imsdsted bracket, is a necessity

gomd show motion drive must be wsed with
C7. C1, however, Is directly driven, 2z is ©F If a varlzble condenser is
uted here, although ence again & varlable condenser for OF must be
mounied en an insielaling bracket. In the original converter a brimmer
condenser was mounted direclly across CT to perform the funeHom af C6.
The coll slzes ghwen In ihe poacals It are subject to varlati
Emall chamges in stray-capacities, circmit layout and similar variables will
have diapropactionately arge effects on the tuning of the oscltlator.

Betalts of constructien and lining up are glven after the components

;
;

Components List for the 5§ and 10 Metre Converter Uhnit, Fig. 5.
For Use With 4 or 6 Vet Valves.
Cailg: See table at end,

0.1 mfd, 500 vow. Mon-lnductive.

0,01 mid. 500 ww.,

108 manfd, SHver-mica.

30 mmil Trimmer, with screw sdiust-
s mint.

C7, 15 mmbil. Tuning condenser.

C3.C4,09,

B

L

.-

———— o T 7 e

T W e TR

1 Extension spindle for C7, Eddystone No. 148,
1 Insulating bracket, Eddystome No. 1007,
Chaggls, alumindum, 8§ = 4} = 2

| -1 T O o spaced §7 s "
L3, 28 ., 4 w elosewound, o "
5 metre band,

41, 1} turms 16 5.W.G. enamelled, spaced own diam. §° diameler.

LZ, 6 turns 16 5. W.G. enamefled, gpaced §°, §" diameter.

La..ﬂ L EL e L1 mdt-'! L

The coils are wound with ends left protroding 1° for plugging into
ol holders which are cylindrical legged soldering tage swealed drectly
en to the comdenser fags, the coils Lhus

Where L1 is wsed a small terminal block must be provided to support



Fic. fa—

Chassia Lapmst, top,
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Adjust C10 unHl wvalve hiss i heard In the main recelver, of, if the
muise: level i dow, the anode connection of L4 may be tapped with & screw-
ﬁ'tﬂthmn:mugmhlhihpenfclm The trimming can

be completed on a slgnal.

With L4 and C10 bused bo 5 Mes. it s now necessary b set CB
M.lwﬂulﬂmuhﬂﬁemﬂuuiumbmummﬂg
C7 at rather bess than half full capacity, The csclllaior, therefore, muiid
be set to work at 34 Mcs, with C7 ab half capacity and the simplest methad
once agsin is to use the sigmal generator. Couple the generstor into L2
z2nd hume the generalor to 29 Mes, Leaving CT at half capacity, or slightly
lesz, adjust C6 untll the gemerator signal s beard in thee: Toaidspeaker
reducing generator output 2; the oscillstor comes fnto fune. IF it b5 found
that two settings of C8 brisg In the generator signal, choose the setting

)

sk
i
i%ﬁﬁ‘

bring wp slation volume with C1
If & generator |5 not svailable a station slgnal must be used. Wik
C1 at hall capacity or slightly less, and CT in a similar position, adjust C6

generator wsing the oversess broad-
cast on 11 metres. This station was found and Identified, and then 7 was
quMMH[ﬂqﬂnﬂbﬂuMmﬂnlthhﬂu
In the station once more. This placed the 10 metre hand almost centrally
on the condenser’s tuning range.

It was found that the lﬂﬂehoﬂhm;ﬂ the amatenr band and up
to the firsl programme stations on the 13 metre band, whilst the 5 metre
ceils covered the amateur band and the television station.

24 c

of 10 Mes, it is
Wearfte PHFS coll

10 Mcs. instesd of 5 Mes.

denser will then be set to

signals &t ihe centre of the 10 metre band,
When tuning the receiver 4o the frst 5

may be found thal a local or strong shortwave sigmal is breaking through

at that fregquency. I @ omby necessary to tene the recelver away from
this interfering signal, #hes changing the LF, by a few ks
of Cf will compensate for the change.

experimental
construction aliows work to be carrded out on one section of the receiver
at a time, the remaining sections beimg undisturbed. For example, it may
be required bo test & series of LF. codls for gain and efficiency
when an LF. amplifer separate from the rest of the receiver will be of
greatl walue, or a recelver with interchangesble oulput stages may be
required, o glve a relatively small aodio putput for home use and a hrge
output for use In a hall or shop.

Acoordiogly a complete receiver has been désigned, for construction on
the umit principle, the stages comsbsting of the tuner and mizer, the LF.
amplfer and detector with AV.C. and the outpul slage with provision for
gramophone work.

mmmmuﬁthmhmT.ﬂkﬂwWL
Ne AV.C. is appled lo this sixge since it bas beem found wnmecessary,
although littke ingenuity would be required to bring an A.V.C. line from
the following LF, amd detector wnlt to the control grid of the mixer valve,
providing that the line was well sereened throoghout its length.

As with the preselector of Chapler 2, three wavebands are provided,
and the pre-selechér unil can be connected before the mixer unit i desived,
using Hie Fig. 4 type of coupling.

Further wavehands may be added bo the mizer umit by providing &
further set of coils fn both control @rid and oscillator circulls, together with
larger wave change switches, Further colls added in this manner fo the
ouclliator secion muost be timmed and padded, of course, so that details
are glven sfber the components list for suitabbe trimming and padding con-
densers for the Wearite P type colk which may he added.

25 C
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Fro. 7.—A Mixer Unit for Broadeast Reception.
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The layoust and comstruction of the mizer is convenbionsl and necds
no espécial mention since it follows normal recelver practive.  An advantage
of the unit method of receiver comsbruction is that inter-stage shickding is
far more efficlent than is generally the case and each chassis, being given
Whmmmwmhummhﬂmm,

In the mixer unit, the coils should be grouped around the switch,
27 chassis depth allowing them to be mounted below the chassis providieg
that emaill postage stamp brimmers are osed and the long upright coll tags
are bent down or cut to reduce the overall height of coil and trimmer to
just wmder 2%,

The Irimmers may be mounbed beside the colls If the based type of
trimmers are wsed, these being provided with ficing holes, but swealing
H&Mmhd[ymmﬁlhpkamtﬂmmm
method of timg the

The oscillator padding condensers showld be mounted on the underside
of the chassiz and coded for fulure reference. The shortwave padder, which
iz a fixed condenser, may be suspended in the wiring.

The only point in the mixer it requiring speclal attention s the
arrangement of the IF. output from the miver valve. Experiment has
shown that the LF, transformers shosld both be mounted on the LF.-
Dietector chassis, =0 that a double lead must be taken from the mixer via
output and input sockets to the primary of the first LF, transformer om the
following unit chassls, These leads must obviously be as shorl as possible,
not only b0 aveld interference or fesdhack effects but aleo to kecp the lesd
capacity low, for any sktray capadly here will be added Lo the tuning capacity
across the LF. tramsformer winding.

mbhadhkmﬂmhrnmnmv]allhrﬂmtunduddﬂu
chassls, with the oulput socket | beside it, ted in the end
of the chossis so that the lead from the valveholder to the socket is only
an inch or so in lesgth, A similar arrangement in the LF. chassis, with the
slgnal input socket mounted in the left hamd end of the chassls carrying the
second wnit, the first LF. Eransformer being mounted close to the left hand
end reduces the length of the lead in the LF.-Detector umit, and the two
unlls may be conmected by & wvery short cable, an inch or so In length,

For the cables comnectimg valvehobder to oulput socket, oulput socket
to input socket and input socket to first LF. tramsformer, short pleces of
co-axial cable may be used, providing the outer conductor is rubler sheathed.
The outer comductor should be connected o the junction of C5 and R2
simce this point of the circult is &t earth pobéntisl so far as R.F. bk con-
cerned, the inner condector then running from the anode pin of the vabve-
holder to the owtput socket.

§f co-axial cable canmot be obtained, screemed two core cable must be
used, the screen being sarthed,

Wh:beuncahlciﬁuudasircq:ﬂubrhmﬂi.eimd:u:h.!mul
be remembered that after the whole receiver is aligned and ganged the same
length of cable must be wsed from then on, for & dferent coupling cable will
introduce & stightly different self capacity with consequent detuning of the
LF. transformer primary.

27 [



Components List for the Broadcast Mirer Unit, Fig. 7.
For Use With 4 or 6 Volt Valwes.
L1 Wearlte PAZ., 1647

Lz, " PAZ. 200-567 "

L3, " FAl. TO0-2000

L4, o 3. Shortwawve oscdllstor.

L5, fin POz, Mediemwave |,

L8, ) PO, Longwave »

&1,c2,010 60 mmid, Trimmer.

C3.C12, 75 mmid, Trimmer,

C4.09, 00005 mid, Two-gang tuping condenier.

C5,C6,C7,C16, 0.1 mdd. 350 vow. Non-inductive,

C8, 0.0001 mid, Mica

c11, 0.005 mfd. Mica or Non-inductive.

EIE.. 500 mmid, Padder,

Cl4, 100 mmid, Trimmer.

C15, 150 mmfd. Padder.

K1, {for 4 wolt warkingl 51,000 ohms. 1 watt.

B2, % o0 . 1,

R3, i S, ROy ™ 1 w

R4, " 51,000 v 'l o

RE, i 470 w b o

R1, (For & wolt working). 33000 . 1 .,

nz-r 5 1,3.000 [ 1 rr

R3, 5 62000 o, 1 o

R4, - 5L,000 ., } .

RS, e 380 w ok w

51,52,50,54, 4 pole 3 way Yaxley tpe wave change
5 switch, with ganged leaves,

2 ¢

e TR

Vi, AC/THI for 4 volt operation,

B
%
]

CHAPTER 5.
AN LF. AND DETECTOR UMIT.

mwﬂcnmuumw.mmuhummmw
aﬂlﬂnhmkwdymwmlmﬁmﬂniﬂﬂﬂT

dﬂuhﬂ:lrmmmc‘uhuuuﬂndmfhaleﬂhmﬂkdth
cored by

The power input socket, of the Four-pin . shoald be moanted
lhmdthedmdntmmﬁehﬂrnndm::t.th:hwmmu:
supply cable eniering b the rear fowards the vight hand side.

A single wire outpal circuit is shown, and bere agaln the lesd should
Hkﬁﬂtﬂpﬁiﬂﬂeanﬂlﬂ:ﬂeﬂluwmﬁ:&?mﬂem
mmwhmmmumqtmmmhuma
copper  foil, the foil belng connected ebecirically to earth or the wire
e Strhforvens being

A AN.C. is applied to the LF. amplifier, mo de
hﬂm“mﬁhﬁoﬁﬂu-ﬂk\'&mmmmm st
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With the IF.'s trimmed for full rébponse at 465kod. they should wol
be Wwached further,

Rhmmhm&mmﬂmmw
from winking whilst irlmming the LF. transformers, bl the operation an
be performed with the cscillstor funciioning. The amateur, bowever, s ad-
vised o stop the trinde section oscilating, and this i carried out most
simply by shorting the iriode grid 1o earth for B.F. by connecting a
0,1 mid. condenser between the mizes oscillabor grid snd earth.

With the LF. transformers trimmed, remove this condenser if used, to
allow the osdllslor to operabe.

Remowve the signal generalor lead from the conlrol grid of the mixer,
amd connect il instead to the serial input wockel.

Tune the signal generabor to 250 metres, 1200 kes, and tune the
riceiver, on 4 calibraded dinl, to the same frequency.

Open CI2 to the minlmum capacity, and then slowly trim towards full

capacily, stopping &t the firsl response peak.

Tune the signal generalor and recelver to 600 ko, 500 metres, and
pad C13 for maximum response.

Retune the signal generator and recelver to 1,200 kos. It will be
found that the padding operation has unbalanced the trimming so that the
circwit musd again be trimmed for maximom respomse by a slight adjust-
mend of C12,

ndpiungmeucllalm'lnﬂhmﬂlmﬂtﬂ taned clreuit of the Jomg
waveband mwust be carded oul. The LF. transformers, of course, are sel,
and must not be re-adjusted,

3
The short wiveband padder it sef, so the oscillator must be trimmed,
hrclﬂ.mmhmhlﬂl#ﬂmdzﬂ, 10 Mes., mnd
first tumed circult trimmed to maximum response sl the same wavelength
by C1. The shortwase band should then be checked for tracking at several

COMEnsers.
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CHAFTER &,
A -4 WATT OUTPUT STACE FOR 4 VOLT OPERATION ONLY.

valve ranges, this unit is limited lo
The units shown and described
with the heater line mol connected o earth, so that In their 4 vo

they might be sultatle for use wih this output stage. [t will be seen from
W.BEHMI'MEIHMHIEMHMEMMH
fore be spplied vi the healer. B it is desirable o avold the use of
umhuuwﬂmwmmmﬁ:m:unemnbem

wrﬂmthqumw.Rﬂmﬂk?ndRﬂ{nm
mﬂlﬁ‘ﬁ:hnﬂ:lmﬂlwnﬂmrpﬁdwm&wlm

we"s hia chroult,

ﬂwmmmuQMWﬁmlwﬂthhﬂmm
mnﬂhmhmhnmﬁmﬂﬂuagmﬁmuﬂnﬂ
i,
.H-Hh:hr:mdin&:ﬂﬂmﬂ&zﬂuphoﬂpluﬁdhm
either the outpat from the superhet units or from a gramophone pickop,
Ihtﬁlhﬂmaﬁdﬁuﬂihwmﬂhﬂmuﬂmﬂm-mmlm
approximately 0.6 volt fnput. The dinde detector of the superhet will,
Hmﬂur,prmdemmhhpi.uuﬂlp-tllnﬂrﬂ:muhi—hw type of
plckup, the first valve of the nnit being proteced from overoading by a

valume contral in either case. R ——
rovides a nsdr-
mﬁfﬂw& walve mﬂczmmmwmhmﬂud
in the majority of cases. Here agaln, bowever, RL, the pickup

fa

open grid effect cousés annoyance.
The quality chtained from a twodrbode amplifier such as that shown in
the diagam Is excellest, the PX& in particolar assisting with s

- e
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Fro. .—34 watt Output Stage— 4 velt
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RAMD

Compovents List for the Output Stage Unit, Fig. 9.
For Use wilh 4 Volt Valves Only.

R1, 0.25 megehm wolume control, of Bs
spacified for pckap.

R2, 1 megohm § walk.

R3, 3,000 ohms, 1 watt

4, 51,00 4 1

ES, GED 1] [

B8, 220,000 . ¥

R7 RS, &R .

BB, EZD n Fow

R10, 1,000 w ¥ m

C1.C5, B mid. 500 vow. Electrolytic.

c2,C4, 25 mid. 50 v.w. -

ca, 0.1 mfd, SO0 vow. Non-inductive,

&1, 2 way selector switch,

Vi, ACEHL

Va2 FXA.

1 5 pin British chassls mounting valveholder.

24 » " " "

(1 to act as 4 pin power output sockel).
r1rw1mm.mmmmm4.mmmmm
Chasls, aluminbum, 7 x 3§ x 2 or 9 x 44 x &

Mote that the inpuot cirenit for both radip and gramophone is screened
to prevent hom pickup. The slmplest method of screening the elreult is
to msount the switch and other componests in a gromp, making a small
:mdm:wwmﬂdwmuﬂ;nﬂmmmqmnnqlhh
cowir over the ingut cireuit compontnts by bolting il to the chassls,

The reguired outpul trassformer ratio is found in the usual manmer

by the formals
o f St LAE

Voice Coil impedance,
Since the anode load ks 4,000 chms, the ratio of T1 for use with &
chrm speaker would therefore be k&

", 000
.Hl= "!3_

L

i 1.6,
The transformer ratio thus requires to be 31.6 : 1 and the component
must he capable of handling 3.5 or 4 watts.

35 c




CHAFTER 7,
A REMOTE TONE AND VOLUME CONTROL UMIT.

The culput unlt of Fig. O is shown with no provision for to
Vdmekmhﬂeiﬁtnﬂuwnhhumlmuﬂtdmﬂwmm
H‘m’-mﬁ'lmmw-hhmwuﬂmmu.

Hlnmﬂ&h:ﬂwwlﬂmmum«mﬂwﬂh
& master control unit which not only gives volume comtrol but slso bwo tone
mmmMmhﬁzmmmhhm

e are many types of tome conbrol, some containing tuned creults
ﬂﬂdt-unnyﬁwhl"bmlt“m-nﬂermhﬂdntfwmﬂm
mmwhdmmwmmmm—uhﬁa
greates respomse In the b frequendes b requived the treble and some of
the middle frequencies are alfenuated or redsced, and wice persa. Thas

pedance of an 0.1 mfd, capscitance at 100 secomd i approxl-
mately 16,000 ohms, bat aamuq@uwmﬁum;@u
wetaﬂ;mhwdmu:ﬂmﬂﬂdyﬂi!ohnt By chooslng a subtahble

-

"T‘..
i

———r et e - ]| |.-I

i ] i g e

fmmmaa =

]
i
1
i
i

1
H

1

Fig, 10— Femote Tone Comtrol and Voleme Control Undt,
36 C
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condenser, therefore, atlerustion owver a band of frequencies can be made

the degres of attemmtion being under control by incleding a
warishle resistamce in the circull.

In Fig. 10 the combination C3-K1 is the treble attcnusior, bypassing
& progortion of the higher frequencies to earth, whilst the combination C2R2
Is the base attenuator.  C2 is kept fairly small in capacitance, 60 that whilst
Bt impedance to the higher frequencies is mof great the impedance rises
quickly as the frequency alls, The capacditance therelore bocks the prsage
of

|

o glw oomtrod ower a large se  amplifier.
stage by CA-fd allows the falkowing valve to have
lnfmﬁmmﬂLMmﬂqmmuMammw
where the grid lesk, R4, km:ﬂmhmmhamﬂnﬂm

whilst the apparent volume drop is small.

The unlt's chiel advantage, boweves, les In the fact that it may be
mﬂﬂmam”muwmmmmdsmw&mmm
panel, or in a remote’ conbrol box Fer both home and public address
work the remote master confrol has many uses, wopeciplly for the music
lewer, dn:eﬂg&mhﬂmﬁﬂw&ﬁemmﬂnmwlpﬂﬁmﬂi
armchalr.

For remote conbral, the unit must be built o & shiclded box, either
of metal or of wood Hned with metal gauze, Care should be taken lo see
that the spindles of the varlable resstances are insulated from the moving
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T1, 2 2(4)-250 wolt primary.
Im-lsnmmmﬂ:r.sm
dary.

Av, Rectifier hester Secondary.

A%, 42 Centre tapped beater Secondary

for oulput shage.
Av, 4. Heater Secondary.
£1 Double Pole On-0FF Switch
F1, 1 amp. fuses.
P2 250 mAs Fuescelh with bolder.

wmm-dhdnee:mmmﬂm.mmmlﬁwﬂu

ﬂ:mnmmnanmawumﬁanmmmmwmﬂ-

the 4 wolt versbon.

Components List for the AmplifierOutput Unit, Fig. 16.
For 4 Volt Operslion.

K1, 1.2 megohm, § watl,
K2, 22,000 ohms 1 .
1 R3, 2300 ., 1 .
ol l% L1l ; ”
H&RI 4 L1 -
RE_RS, 47000 . 1
R10, 4700 » 5
R11R12, 230,000 . & w
R13, . . 330 w 1 . m
R14 (in Flg. 17

250 - B
fes b wmed, 100 and 150 chms).
ﬂ“cl"h“-m" o 002 bl 500 v.w, Non-inductive,

C2.08, g mtd. 500 v, Eletroble.
3,04,06,C7, 0.1 mid. v.w, Domdmductive,
T, & Cutput transformer, fo match wolce 'enll
fnko 6,040 chms snode—asode load. To
- hapdle 15 watts,

Wi, V& V3, 264V

V4, V5

5 British 5 pin chassk mounting valvcholders.

2 British 4 pln chassis mountng vaheholders,

Chassis, aluminiem, 9 x 44 1 2, or larger 1o accomnmodate  pre-
ampliter, etc., i desdred.

Input sockets 1.

2 or 3 pin Qutput Bockets,

. B
Fig, 17.—Bias armangement for the Owtput -Stage of Fig 16

“:Mﬂdihmﬁﬂli%ﬁdlfuﬂmﬂpﬂhdﬂﬂrﬂd
with approximately 1 volt inpul bo the grid of e phase splitter,

As before, however, for gramophone reproduction il is more salisfactory
o wee & preamplifying stage with bass boost coupled into the maln amplifier
wia the master tone and wolume control unit,

s,

: " A TRP UNIT FUR QUALITY RECEPTION.

| The superbed circill, glven in wnil form in previods chagters, is probably
mnore compreéhendive a clrouit than is required by many constructors. - For
quality receplion, also, a simpler circuit hss moch to recemmend s dse,
since the sharp selectivity carve of the superhet gives a degree of sideband

o cutling, thos causing asdio bandwidth culting. At the same time, quality

* reciplion wnally relles apon Db locsl dalion e thal high sendivilty o the
receiver b5 not required, and accordingly a bwo-stage tuning unit, with a
triode defector withoul readion gives satisfactory resulls in Zood and Eair
reception areas, although rather mare gain is needed in a poor reception
mrea.

The wnit shown in the clrcolt of Fig. 18 tunes over the medlom asd
long wawehands, Eransformer coupling between the stages being nsed. Az in
i privious receivens, Wearite P type colls are ssed, cach eodl being fited

. with ils gwn bimmser, and agsin the coils may be mounted vertically below
the chassis @ the Jong connecting tags are shorbened amd® the trimmers
are mounted well down on the cofl former. T

b m c



‘- 350,

Fis. 18—~T.RF. Unit.

- 'The cofls shusld be mounted in two greaps of two beside their reipective
mmmmm:mmummmm
.Wmhmﬂhrruhnm:;ﬂlmﬂmhlmwm
between the two sels of colls, whilst VI may be shielded by a
SCTREML. :

o, Tuming i cieried out by a double-ganged condenser driven throsgh a
bow miotion drive,

‘g The layout of the uait is sleple, the tuning comdenser being moupted
Iy wn the long side af the chassis with the BUF, stage bo the left and
b detector stage o the right.

i The volwms control, B4, and the wavechange switch 51-S4 are mounied
the front edge of the chassis.

Compenents List l’wﬂu'l'.ﬂ.!l','uﬂf, Fig. 18.
For 4 or & Volt Operation.

L1, Wearite PAZ, 200-557 metres.
II..EI;: n o PAL T00-2,000
PHFZ,
. - LA, : PHF1.
1,02, C3,08,09, 75 mmfd. Trimmer.
C10, L0005 mid. Two-gang tuning comden-
ST,
€4,05,06, 0.1 mil. 350 v,
-« CT,CL5,
» 11,018, 00001 mid. Mics.
T CLA, B mfd. 350 v, Electrolytic.
ui” L, HE, 33,000 ohms, § watt.
1 R&LRE, o0 . 1,
B3, 150 w ¥ o
v R, 10,000,
RS, 33000, m. '
RT, 47,000
51,52.53,24, *P'ﬂkzm‘h:.'u'lmﬂﬂl:h.

V1, VPAB for 4 Velt Operation.
KT  for 6 Vaolt Opesation.
Wz, 354V for 4 Velt Operation.
GCE  for 6 Velt Operation.
lmmwphmm_nqm

32W0¢Jmmm
; Mmﬂj:ﬁlﬂ
¥ Control knobs for S1.4, and R4,
E Slow motlen drive for C3, C10.

Acrial, Earth and Output sockets,

. To trim the receiver, sef all frimmers to the halfcapacity
-, i comnect a slgnal generalor o the aerlal fogut socket, and sarth,
“om recelver and generator and allew them bo reack working temperature.
53
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Fra. 19 —DBams Boosting
Pickup Preamplifring

. Mole that a volume control inpul I msed to the noit, so Ehat a high
g output piciap, such as the crystal type, can be prevented from overlosding
ﬁﬂlﬁ Sereened input beads are necessary.

mmwww ling condenser, should be conmected Intn 2 siage
h »ﬂi'lia'hiﬂndmmgrld leak, whenever possible, the resistance belng
}4&1:!\*!1’:{4:#0&:-,

-.? CHAPTER 14.
A PAIR OF TEST UNITS FOR THE WORKBENCIL

i ¢ Probably the most used and most needed plece of apparshe on the
finzer’s or amalear's workbench, after the cireull analyser o measiisdng
nstrua is & signal gemeralor, amd, so that the generator may be used
ﬂmbut;dnntmmuﬂp-ulmrh‘
i Ceneralors, however, are expensive bo boy amd” difficult to bufld, since
not only mest extresse riphdity be ensured in thelr eonstraction, bul their
mmmhmldlﬁnltynl frequency stabillity is not easy to
The chicf need for a sigmal genevator, however, Is to set the LF. trans-
Mmd.w,mmm-&mnrmm The
,irlnmhd and padding of the recciver can be carried ool on brosdeast
8o lpog as statfoms are chosen mear the required decking points—
& ely 250 mefres, or below, and 500 mefres on the mediam wave-
+ band, and D00 and 1,500 melres approximately on the bong waseband,

. A small generator to give 465 kes. therefore, can be of greal assistance,
“l'mﬂ!l!.nfhmlsﬂwthh:tofmmum
] All that is required Is a carrier wawe at 4G5 ko, modulated by an
1 spdip frequency, preferably ab abomt 400 cycles, and such an owtpul can
_mﬂmhlmmﬁﬂ.m.mhbmdﬂvu
Uslng & small bulton wvahe of the 1G4 bype, powersd by a 45 wlt
ﬁﬂl‘rj‘lﬂ'H.T and a single 1.5 wolt cell for L.T., since the filament con-
hqﬂmhnlhlﬁﬂnm.:wlmlmdmudpuhhhlr.
can be huilt into a handy cxse. A type 30 valve will slsn aerve,
dm-hluﬂnmuthmdaﬂwﬁl.MMi or the same circail can
be wsed with 4 or 6 volt malns valves,
-+ The 465 kes. signal generator circult ts shown im Fig. 20, a form of
the Hartley osclllator cireoil being used for the RP. oscilldor amd o
gridanode coupled transformer supplies the andio modulation. Bince the
R.F. coil has a tapped connection it must be hand wound, but this presents

AR

o ._I:_..._,ﬂ_

no. dificully. The tap is determined by experiment lo give a good and
steady output, so thal in the winding of the coll a serles of taps are brought
ot st ten burm intervals, the FLT. feed being altached each in turn o

to
discover the bel working pedition.

Slnce the mains version will probebly be run from the general purpose
power pack, high resistances are wsed to give & low mnode wollage on the
=
i BT o
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The comnecHons bo the audio transformer are also delermined

The oulput from the gemeralor is led away via & screened single cone
cable. The screen ls connected to the megative side of the unit, the cble

¢ gore being fed from the wvalve anode wia a small brimmer fype

] condenter
again by trial, for suitable putput. A varfable grid resistance

The unit should, of course, be buill imo a screemed or melal box

. o Unal no field exists around it and the cutpul comes solely from the cable.
A wnlt must be callbrated, but smce there i a singhe working
ki frequency, controlled by the variable condenser scross the tuning coil,
- ihls is a sbple matler so long as a signal generator can be borrowed. The

tput from the signal generator and the ootput from the wnil shoubd both
fed a tripde acting a5 a small detector, with a coll and copdenger
grid circuit dimilar to L1 and C1 of the onit.

main sigmal generator Is then toned to 465 kee. and the triode
tuped until the signal §s heard, and sharply tuned by reducing the
between the peneralos and the detector. Uswally ne direct com-
be made, since it ks sufficient to place the generslor's oulput
o the detector tuned clrouit,

B
ii

E

; Ieenperaturs
barsi C1 uiti] the signal i again heard in the briode detector clrcult,
then tuned to the required LF.

eomimercial recelvers, say from 460 to
steps as close as cam be accommodated by the delfve.

slgnal penerator canmod be borrowed, the urlt must be calibeated

new receiver which = specified, om the service sbeet, to Bave the
LF, This is hardly a salisfactory method, ‘however, and a sigemal

i
- F
E

i

Fuo, M,—An LF. Signal
Gemeratar Uait.

@emeralor ghould be used whenever possible.

Components List for the LF. Generator, Fig, 20.

Note—For battery walves, treal the heater symbol m filament, with
one side earfbed as shown and the other to 1.5 valts positive, via an on-off

E

I m“ummmhﬂﬂlﬂﬂuﬁwmﬂrﬂﬂy
earthed. The beater will then be led to & 4 or & wolt supphy.
L1, 150 burns 30 8. W.G. enamelled, on 11in.
Hamdler former, cardboard or paxodin,
Close wound, with taps brought out at
A0, 50, 60, TOBD,  turns.
C1, 500 monfd, Trimmsir, mounted across L1,
of 00005 warlable tuning condenser.
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cz, 00001 méd, Mica

3, 0002 mid, 350 v Non-inductive,
[ 3y mamid. Trimmer.

R1, 1 meegohm vodume conbrod.

R2, Mot wsed with battery valves,

. 100,000 chme, 1 wall, for maies valves.
T1, %21 Intervabve transformer,

V1, 1G4, 30, for batlery, with suitable holder.

ACSHL for moins working, 4 volt operation, with British 5 pin
chassls mownling holder. g

BOS for mabes working, 6 wolt operstion, with International Cital
chassis moanting valveholder.

Metal or shielded case, cfc.

Supply, 1.5 wolts, 45 wolis H.T. for Battery Operation. 4 volts, 350
volts H.T., or 6 volts, 350 wolts HT. for Mains Uperation.

Tt has slready been ssid thal the wse of an owtpul meber e advisable
when trimming and aligning a receiver with the signal gemerator, Several
makes of ciropit analyser include an oulpul meler conmection, bot when,
as Is often the case, the analyser is being used to take other messurements,
this outpul meter canmot be used. A Magic Eye tuning indicator can,
however, be wed In a simple circull nol only as an cutput meler but akio
a4 @ test unit for checking condensers. Two pairs of output sockets fake
tesk prods or commecting clips which are altsched either to the condender
under test or to the outpwit slage, acroas the primary or secomdary of the
natput tramsformer.

The condenser test Is 2 leakage or breakdown tesf. The resistance,
R1, is adjusted with the test clips or prods inserted In the * C.T." sockets,
the ofips or prods being short-circulted together. K1 i adljustid umtil the
Magic Eve closes ueder these conditions, ard then the short-circult broken
to open Uhe Eye. When the clips are connectod across 3 broken doun
conderser, the Eye agaln closes, whilst a lesking condenser will couse the
Eye partially to close. Intérmittent condenser leakages of shorts will give
a fstlering effect.

As an outpat meter, with the test clps or prods inserted into socket
“ 00, R2 acts as a control. The clips are connecled to the cutput stage
under test and, If 2 steady acdio signal is applied, as from & signal generalor,
thi Eye will close as K2 ks advanced.

SetﬂngumﬂwmnhﬂldndeJmmﬂmmt
shadow 28 further work proceeds, will show whether the Eye closes further
or apens. A cloaing Eye Indicabes a rise in oulput, whilst an opeming Fye
Inadicates a drog.

The wnit may be used for & wolt oo & wolt valves without change In
circult characterietics. *

1] c
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Ottt Meter — Cone
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Companents. List far Culput Meter-Condenier Checker, Fig. 21.

R1, 50,000 ohms varizble.
RZ, 0,25 megohm varizhle.
Rz 1 magobmn, § watl. =
R4, 22,000 ohms. 1 watt, 4 APPENDIX .
C1, C2, 0,01 mid. 350 ww. Non-inductive. 3
0.1 mbd. 350 v, - T:  The dreuits In this Manual have been shown with 4 and 6 wolt valves.
3, ; % 4 Te use them with Universal vabees, of the 0.2 amp hesler type &, in some
V1. AC/ME or VME4 for 4 Vol Operation. 3 gages, impossible. One disadvastage of such salves, for exanmple, Is that
Y63 for & Volt Operation. . ey are mot suitable for wse e amplifier output stages, such as the 12 and
Note, thal when testing condensers on sockets ' C.T." the polarity o214 watt unils described, and so are limiled to a single valve oulput stage.
t be Gbaer polarised (glectrolytic) condensers. : This, hewever, may be modelled on the stage shown in Chapter B, and
be ol tow ;J;mﬁmkIMH“hmﬂnE,MJHHmmM

: A substitute for the VP4B is the VP132 HF. Pentode, whilst fo
. substitute the AC/TH1 frequency chamger or mixer a3 TH2320 is wery
‘g The DDG20 replaces the Double diode detector of the LF.-Detector
Unlt, and trindes may be réplaced by the HL133.
# Further detalls may be obtained from amy wvalve dila sheets.

The drep in H.T. supply voltage may be partially remedied by decreasing
the decoupling reslstances when A.C./D.C. valves are used, But in general
the clrcults a8 shown will work on lower voltiges with but litthe drop In
output or efficlency.
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