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INTROOUCTION,

For some tize past I have been receiving &
sorsiderable rumber of letters, the majority of which N
reguect nobt et mach information of a technical natore, bul,
rather information regarding prootiesl and censtructicnal
matters. Similarly, conversations with the retail Radio
Trads genarally has revealed the demard for a bealk, orf
series of books on "How to make™ lines,

One wonld suppose that during the war, with nearly &
gomplete absence of new components, home ponstruotion of
Fadio Becelvers and the 1ike would have practically oesseds
Faradorically, perhape, the reverss has happoned and
eonsiderable ingeruity has been exercised by mmateuss in the
pursuance of their hobby. Faliance has had to he placed onm
secondhand or surplus compunents, and slthoogh prioes are
somernat high a comprehensive nelection is fortanately
available. s

In the present bock oy aim has been to glive
partieniars of a renge of receivers and smplificrs made Up
from eurrently available cooponents and considerable
latitods ef choiee i possible. Each piece of Apparatus has
bren censtracted with faeilities peossible Lo Bny amateur
ard ne diffieclty should be esperienced in eimilating the
results ehtained from the prototyps in sach case. Fine
limite of performance have been avelded in the intarasts of ¢
stability and provided that good geality compensnts of
practioally Any make afe used, repulte should bea
satisfactory.

3 Bowever, if difficulty is experienced, the Technical
Staff of Meesre. Bermards will be pleased to assist in any
way they can. .

o last word, As this book ie intended to be the
first of o series of primarily sonstroctionsl publicatioos
1 sheild take it ap & favour if Readers would let me have
their iews both en the present beck and on designa wiich
they would like included in the rest of the series. In
other wovds, my staff and myeelf wish to glve you exachly
what you want in the way you want it.

LEWIE GEOBGE.

Lomden, hpril, LE45.
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2 A TEO-VALVE AMFLIFIER FOR BATTERY OFERATION
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Ohapter 1. & Modsrn Cryetal Receiver,
PForis Required:
¢l 3190 memfd. {Max.) "Postage Stamp® CONARNAET .
on L0009 mfd. Voriable Qondenner .
£E L 001 mfd. Mica Fized Condemmew.
1 trystel Detactor Seml-Pernanent. Type.
1 Paxelin or Ebonite Panel 6°=5"m3 327 thick.
Knote, Terminals (4], Comnecting Wire, eto.
foil Details.
50 turne 06 5WE spapellsd wire on 37 diameter € 2°
long former, clozs wewnd and tapped every Lten turns.
To ma it has alweys seemed strange that the beginner
Lo BAdic whe commences by making o Crystsl Receivar must, e
ob'amin satisfackory resulis, exoroise more care in avolding
1pemcs than the more advanced aodtear oocicgs shall we say,
& thres valve receiver. Ths peirt here is ihat, with the
poasible exosption of ane type of value rectification, the
eryetal recsiver products resulis dependest only o6 signal
input from the sericl sirce no amplifieation is possible.
For this reascn three principal things are important.
{1) Tne Acrial and Earth systen.
[2) Low lose design in the recelver it=elf.
[31 The use of sensitive hesdphones.
¥ith regard o (1}, the manimum length of 100 feet of
stranded copper wire should be weed, well insuleted at
reither end and sitewated as fer as peasible froa any earthed
\ohject. The lead-in from the horizestal portion must be
Kept avay from metal objecte euch as gutters and alack
pipes, and,sherc oatry 1% made to the heuse o glaas lead-in
fube should be wsed. Jelats (even soldered ones) should bs
avolded at any polat expoded to ihe glements, and if
possible the lead-in wire should be taken dirset te the
aorial termival on the receiver. If trogble is experienced
through mo.eiure rumning dows tive wire amd through the
Lead-in tube, this may be cbviated by means of a watal cane
£ized on the wire in such a mannar as te ghield the amiry to
jthe tuobe from rain, etc.
1 The carthed cormection should be made by ithe most
Aipect routs poosible te a main water pipe. Gas plpes are
‘net recormepded as thie jointe between sach sectiom of pipe
often cffectively ineclate them one frem the other. It i®
‘Aefinitely Fr-_-fanhlu £5 talke = direct heavy gauge sirended
wire frem the receiver, down the cutsids wall af the house
‘and to & will puried metal objert, shan it is Lo ran & leng
wire rousd imrrmerable cormers and rocm® to a waker pipe
inside the house.
- Lose of signal strength within the receiver ment i oned
in (2) above may be reduced gonsiderably by efficient eoil
demign and the uss of a =omi-permanent detector which
excludes dust from the crystal face, but the guestion of
selectivity somewhat limite the sfficiency enm is able to
obtain from & coll designed for optimum gonditions.
Cormider the cireuit of the reseiver as shown in Fig, 1. It
will b= smen that the asrial input is taken via o pfre-ast
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condenser €1 1o teppinga on the aerial eslil L. The nE‘!;rﬂ
to the earthed end of the &oil the serial tap 1= situsted °,
the greater will be the selectivity a2 the daoping effect
the aerial on the tuned circuit is reduced. The sigral e
stréngth, heowever, will suffer the further the aerial tap i
from the detector end. It 15 obvious, therefore, that tha
only =zclebion is te effect & cOMpromiss betwasn selectivity o
ard sigral atrength. and 4t iz for this reason that teppings .
are made at every ten terns down the whale length of the
¢gil, These snable the censtructor %o find the best tapping
peint for his particolar locaticn 5o thal paximun signel
sLrEnEth may e sbtained Logether with the amcunt of etation
separatios he needa.  The tening conderder CE may be ong of
Lhe btakelite Lypes as dieleciric losses on policm WAYes: are
net very serious, EBut hers apain an alr dielectric comdénser
as shown 1n the constructienal deawings is necessary if
mazianm efficienoy 13 requited The Tixed condénser O3 is
pecesuary an order that correct conditaons for rectificstion
are obtaiped for the crystal detector.

Little need be said cemcarming the quastion of
telephones (3). except thet they should have a resistance of
approxicitely 4000 ohms and shoold be of & reputable male.
It s felse sconomy for a DEEInnEr to Luy & cheap pair of
phomes as there are so many uses to ®Rich he will eltisately
put Lhem that the asquiring of geod iralrumenis in the firat
P'I-(‘.'k is o scard investment

The method of construction shewn im Figs. 2 and 3 need
not be adhered to as lapoet i not critical - & partieularly
nent design can be made [1f one uses s bakelile tunaing
gondenser] by mounting the crystal detector, rermimals,
merial tuning and condensérs on a cirtular bakelite paxel 3”
ifn digmeter which, after wiripg, should be fixed bo the
“detactor end of the ¢oil B0 LRAL the ool iiself
consthitutes the receiver vase  Protectisn for the coul
windings ¢an be obtaiped by painting Lhes with Rawlplug
sIurafix =

CHAPTER & A TWO VALVE RECEIVER FOR DATTERY OPERATION.

Farts Ragquired.

Condensars. G105 mfd, . ©3 50 mrd, 12 V.¥, Electrolytic
c2 .1 mfd Cs 005 mfd.

Easlstors Rl 1 Mg Variable R .5 Mg § watt
R2  100,0000 4 watt B4, A5, 4 wali (see Text)

Valves: ¥l Hullard FMSHL V2 mullard PMERA

Yalve Holders: l-4 pin English 1 S-pamn English.

Ong0ff Switeh: 1 Double Fele Single Throw.

Terminals: 11. Hnob and Dial® 1.

Fanel: Farclin or Foomite 8 wB*3,82°. Easeboard:
Woed, g'z[\‘-i'_ Sepews, connecting wire,
aleeving and small piece of paxolin on which
to mount the lowd-speaker terminals.

Eatteries: 120 ¥. B.7. =2 V. L.T.

From my remarks in the lsst chapter it will be
apparent that Roplification is required following the
output of the crystal receiver before a louwd-speaker can be
operated. For this purpose, therefore, 1 have desigred the
e=plifier about to bp described, but it can alag be osed
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after alight modification with the fesder unit sheen in
Chapter 3 to form an efficient bettery-operated f-valve
Feceaiver, In order to falfil this dual-purpose I have
reverted to a modified forz of construction which was
popular scee years ago, nanely, the unit aysten. In oirsuit
BfTangamente such &3 those atl present cnder cemstruetion the
adoption of a unifors arrangement of input and cutput
terminnls meakes for flexibility, coenceals inter-chasaim
earnections ard tends to avoid redundannr, na provision is
made for choesis containing different circuit AFFANgamEnts
1o be nsed and supplied with power A required. In facst one
lisht- summarise Lhese remacka by ARying that the presemt
maplifier is &n ideal bamic deslgn fer the conatruster or
experinenter - gquality is geod, first and running cosls are
econcaical, &nd the cutpot power ks in the neighbourheed of
300 mW.

Further points of interest will be apparent from a
glance at the cirenit dingram in Fig. 4. €1 is the inpot
toupling condénser and Bl the grid leak Tor the triade
valve V1. Rl in made & variable potenticmeter Lo provide
manual control of volune and doring adjustment of the
erystal this comtrol should be tuceed to mipisum, Tha

hones may then be connecied across the orlpinal ‘phane
rh'dmuln of the crystal receiver mo that sbjectionable
scratching noises are vot heard in the lend-speaker. R2 is
the ancde load resistor of ¥l ard C2 the soupling condensec
between this valve and the cutput pentode VB, Automatic
grid bias for both velves is provided by the netiwcrk B4, RS
‘and €3, the latter providing the reguisite low- impedance
path. The methed of ebtaining the correcst grid bias voltapn
should be understocd o thal the necossary medification to
the values of A4 and RS may be made 1f the amplifier is usad
in conjunction with any additional apparstus esploying
ralves opercted from the same batteries as the amplifier.
It will e Seen from the cireuit that R4 end RS are betwesn
HT= and LT- so that they earry tha total H.T. current taken
by the amplifier. From the malers' data sheects the PH_EEA
cutput valve VE requires & grid tlas voltage of —4.B volis
and has pn anede gcurrent consumption of SHa. and the PHEHL
(¥1} requires —1.5 volte corsuvming .S5Ma. The total H.T,
eurrent of the amplifier, therefore, is 5.5Ms and the
marimom grid bies veltage we require is =4.8 wolis, Ohms
Law gives us the velus of the total resistance (R4 and RS)
we require (4,04, 0050 amps. ) at 870 ohme and the neareat
storaard value, SO0 , was chosen. This value ef rec:stance
actually produces a woltage of =4, 9% volis, but this
difference may be ignored. £

Te gnlevlate the poaltion of the 1.5V tap to previde
the esorrect bins for V1, the above calculations are repeited
ineesrting the new voltage. Thus 1.854.0055 equalse 272, and
the nearest higher valuoe, racely, 300 ghes is chosen for
El. fAs R4 ond AS are in series and the total value given in
the first calculation wae SO0 ohms, the valoe of HS ehsald
therefore be GO0 . Another point in this connection which
shoild be made clear ie that veltape enly ie regoired fer
frid bins and thue ealeulation of taps for voliages other

han those given above should be done in & precisely similar
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! manner ignering any, current drain st the tapping poink.
Always Cenember that 1% I8 upon the total corrent of the
; Fe8 I the receiVar 10 fofjunction with the highest grid

. bjas woltage :.qu;te'ﬂ that the totml wvalue of the avtcaatic

bRas resistorygs depand.

R ¢ The cvomndenser C4 acroes ihe output termirals was
included to lisit the cverall high-note reapomos, but
€onetructers should try dafferent values in thas peeition
according to their personal taste in réproduction. The
optioun lead resistance of the PMEEA value 13 glven &8
E0,000 ohme, and an oulput trarsformer muost be chosen
allowing the correct satching ratio for the volce=coil
impedance of the loud-speaker the reader i1ntends to use,

Layoul and weler ohassis miring diagrams are shewn in
Fig. 6, and again the arfrangement of components s 1n no way
eritical providing a layout as adepted wrich peroits logacal
point to point short wiring

4

S
=

+Ht|2‘¢'-'0

LN

CHAFTER 3. . ORE TWO-VALVE RADIO TUNIFC UNIT FOR BATTERY O
OFERATION,
Parta required.
Condenaers . Fesistors. *1T
€1, CB LO00E mfd, Mica Dielecirice Rl 1 Mp § watt
Variable F2 75,0000 4 watt
gz, C7 30 mmfd. Pos e Stam B 10000 waLt ..
Trimmers e . B4 2 Mp *.‘iil.r. FISS, CIARCUIT DIACHAM. 1T B
ca, 28 S000% mfd, Two-Cang Varisble RS 50,0000 1 9att D AL E&ﬁ
ca .O00% @fd, Mice
c5, C6 -1 mra. ; BATTERY OPERATED TWO- G‘rl-f . 1
C1l0 -DDO0S pfd. Migm VaLYE TUMNING UNIT. & {mas
€ll, C12 .D002 mfd. Kicae i i
Valves: V1 Mullard; VP2B, VE Mullard PMIHL B REACTIOHED | LT L
Valveholders: 1 7-pin Bassboard, English. 1 4-pin dithe’
Terminala: 7 Slow Motien Dial: 1 . PAMEL LAYOUT
Hnoba© 3 . —
Fanel: Famolin er Ebonite, Coilas: sz EROMITE OF Lk PRNEL
B nf "n A2 Both formers TgB* diameter "'.f_q:-r A% -LT CUTPUT BHT
Bascboard! Wood, B w6'=}" L1-121 turns 355¥E epaoelled B &
Scrl:-r&n, cormect ing wire, wire 1 "
sleeving, ete. LE-Z& turna 36 EWE énamedled P
wire wound cver “sarthyv end of -
L1 ¥
L3-12l torms 36 WG enazelled LEsITION
wire ' Orgm_mt-

L4-40 turns 36 SWE enamelled
wire weound over vearthy* end of
L3
For those logations sitoated somo distence from a
8.B.C. transmitter, and for comstructors who like listening
to Continental prograzmes, this EOLNE WNit, in conjunction
with the aoplifier described in Chapter &, will provide a
VBT ’ltlﬂnﬂﬂd‘y‘ recelver, Ome o :I.'I..H.I'ﬂb[l.g Teatare ¢f the
deslgn 1a that it is exceptionally emsy to make and no snags
will be met with when constroctlen is completled.
Eplactiviiy is ample for the majority offdintricts, but it
is not clajsed thet this ks of the  Tazor edpeds variety.
However, in cases whera higher tulnct-iv'l.t, than that

T T GRID EARTH « ALHIAL
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FIGT. WIRING DIACRAM. : o




provided .= desized some cemsiderable i
x Frevenenl say e
:Et-:t:ﬂﬂlhy opecating the roceivar on a.ufpn.l‘.l.:r Mriil. Tt
. always realieed the benefits this procedure can
g 'Er.._th-u rinciple one being that it enpbles the coerator
Btiliae mdded aelectivity gained when the reaction
mentrol is cpereted near its maxisum peint. Ny Teader will
ﬁ:lin: that using ihe resction comtrol in this oonmer
m‘:wul;r affects the guality of reproduetion, so cne’s aim
1 IE EI-:‘IW effect a svitable compremise m;“n aerial
h:ltm' reaction—iwe seeningly very different schbjects
in this inmstance rather clesely related.

_ _The theorethical elreuit is illu
;tr#:lll be seen that the arrangesent ::;;:r:e;ﬂnrégm. B
F. stage (V1) followed by a triode detecter {VE).  Tuned
ancde coupling is provided by L3, CBH, and resstion is
:E:niﬂm by Beans of L4 and CB. The cipcuit is
E!'i: El:::n:m::. except, perhaps, the methed of applying
gl -] - The condenser 04 is inmerted to allow the
Raly mpulses to reach the grid of V1, bot 1t ales blocks
bE.I:I. path te earth from the signal grid threugh LE
';.n:wi?g a blas of 1.5 volts Lo be applied vie the '
= thhsk‘ﬁ resistor Rl. Wnile on the subject of grid bias
3 el) R;lu e a3 will to consider the changes in value
e :.n {Flg. 4, Chapter 2) necessary when the tuning
- _at pregant Being descoribed is osed with the asplifier
We will, therefore, regerd the two wnits 1 ther as
.t?p‘!tt four-valve receiver. The H.F. gt_,.a;ﬁ‘t.a.llﬂﬂ. 3-:
_I't- L ?et::tnr 1 ma approximitely, the asplifier (as we Fave
_l;l;'ﬂ" uuulg seen) takes 5.5 mp—a thtal of 9.5 @&. The
."?;auf_. I:mn voltage we require fs 5181l for the cubtpab
L -8 volis, and thus our caleulatiom for the total
ani staroe R4 and RS becomes 4.5#.008% or 505 ohms. The B
»E‘na"“"'““‘ for the 1.5 volt tap will now be 1.5 0085 or &
y thas, and the neirest standard value of 1%0 chms will ba
L‘:j“n-;:.e;. This fie the new value allotted 1o B4, TB5 can
miﬂﬂ:m; deducting 150 (F4)] from the caleulated total
b ard the anawer will be 355, A resistor of
= will be guite near encugh for our.purpoms.

It will be noted that as aerial i i
asnresliof hawn

:,H;I:;Ind ‘uat;un ¥l and V2 on Fig. 5, and this i: :I.:l:-ﬂ:ﬂ.-uﬂ Lo

H :J::G the circuit arrangement if the sonstructor wishes

jtom only the detector pertion. The

Approgimitely 1/3 of ths total rumber o anwamld 1

o gt Bl of turns ted from

i The H.F. choke in the anede circuit of V2 shon

i & Téputable make, sa® smooth resctisn sonmtrol de_peﬂ.dsld‘b:.luf
Erent extent on the efficiency of this component If the )
readsr wishes te construet hiz own choke, 1500 torns of

+Ho. 26 8WG enamelled wire wound im 5 uer.;.imu on &

_ half-inch former will prove satinfactory.

If the constroctional ard wiri drawi 1
Fig. 7
:::Iﬂad carefully, no difficulty -ul:uﬁld e :E :?hngvd. l:;
meihod of adjostoent degerijped in Chapter 4 for the

AL /D ;
nuﬁn:;:::ﬂﬂ Eeeeiver will bg Jgund to be all that ia

b L

1]
CHAPTER 4. THEEE VALVE PLUS BECTIFIER T R.F. wMIDGET™

RECEIVERE FUR AC,/DC UFERATION,
Paris required.

Condenaers. Resistors.

€1, ©lo ,obne mfd. Miea Bl 100,000 1 watt

[ ] .08 afd. 400 V.W, B2 4800 4 =att

[ ] a0 mefd. “Fostage ES 10,0000 Variable Carbos
Stamp" Trizmers B4, RA 50,000np § watt

C4, GO LDooS mftd. Two-Gang E5 18,0000 L watt
Variable ne, A7, B2 1Mg | watt

Cil, ¢18 .1 mfd. 350 V.W. HLO 4800 1 wutt

3§ Lo003 mfd. Mice Fll 10,0000 1 watt

ci3 L0l mfd. 350 V.M. BlE T a4 mnins dropping

cl4 L0058 mfd, Mick resister to sull

cis 25 mid. 25 V.W. wyalves uoed [aee
Electrolytic Text ).

valven: V1-BK7, ¥E-8I7; v3-25.6; V4 2526 or equivalents.

walwgholders: Four Amevican Octal.
Mains Switoh! Double Pele Single Throw Ganged to R3.
Knoba: 2. Epicyolis Slow Motion Gmar: 1.

Grid Cormectors: 1 for V2 {sersened); 1 for V1 junsoreencd] &
Choke LE: 50 henry at S0ma if persanent magneb apcalker iw

wsed.
Mains Connecter. L.
Speaier: 37 rHidget" with ootpat trainsformer.
Sooketa: One 2-way (merial and earth].
Chissis: 7 =5°'=2{" 20 WG mild steel.
Serewn, connecting wire, aleeving, ete.
Coils: Both formers ':g—ﬁ" diameters2" Tong.
iz 121 turns 36 SWG eramelled wire close wouiwl .

L1 35 turns ditbe ditto wound over “earthyt end of

L2,
13 121 turns 36 5WG enamelled wire close wound.

The principel diffieuliy one experiences in destgning
receivers of this class is susmed uwp in the proverb about
‘wirging to put & quart inte a pint pet.t In peace time it
was ponsible to obtain "midget" comper@nts which want far
solving this protlem, bt as thele are now fow and far
between, the reseiver illustrated and Agsoribed In this

‘chapler has been bailt with standard aized -caufongnt--.
Feoforance to Fig. B will show the eircoit diage

LI,

and it will be scon that & variable-ma R.F. peniods is used
in the R.F. stage, the variable-su characteristice bteing
wtilised to contrel volume by memns of RI. Thia control

alse peraits spplication of reaction to this stage,
resulting in gonsiderably Snereased sepaitivity and

selectivity., V2 is a =straight- R.F. pentode operating a8 &

Lrid detector and was ohoseén in the interests of the

incroased nensitivity possible with this arrangesent, oo
wospared with others. A 2-% =att oubput pentede csiapletes

Jthe velves in the recelving chaim, AC. mains power i

rectified by means of ihe half-wave rectifier Vi Al
filtersd and seoothed by the condensers £17, ClE ard
gpealker field L6. In the case of D.C. the rechifier

1o Lisen
the

beccmes a remistance and the H.T. for the recciver is then

Filtercd and semoothed exnctly ns for rectified A.C.
genstruotor wishes to use a permanemt magnetl speakor

If Lhe
L& will
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then e a choke of, 3ay, 20 henries at dpproximately.

50 milli %, The inclusion of resistor Fd is snratimes
fourd bemefisianl in previding cortrel of velums but may
gunerally be coitted.

v The choice of alternotive valvea is dealt with in
Chapter 14, but it sheald be borme in mind that to avoid
compl beating the heater aupply circuit, walves taling
nimiler heatesr current oust Le employed. For instance, §if
it wins desired Lo use valves of Anerican origin or toeir
British counterparte, V1 would be = BETG, VE a GJ7G, Vi a
25460, and V4 & EBEZE. All these valves take 0.3 amps hepter
current, and it will be ssen that their respective voltage
rotings total 62.6 wolis (6. 346.05425+25). The difference
betwsen this lasi mentioned volizge and the incombng mains
voltage is abeorbed by PlEZ. Te obiain the correot value for
this resistor one must sobtract €2.6 from 230 (or whatever
your mains voltage is), Lleaving 167.4 wolts. This lat'l,e.r
figure mast then be divided by .3 [th? heator ul.:l"'ﬂ't-
consuntion), and Lhe answer, 708, ¥ill hWa tke ra!;amn.du
ir ghms of PLE. The respsom thatl s volue of B85 18 given on
the cirenit diagram is because thit Figure is correct for a
maiwz irmat of 250 wolta with the abovs-sentionsi valves.

To quete emolher excople. Assuming o Mollerd EVED was
chicann fer V1, a Cossor OMS for V2, a Coonor ON3 fof 15, "'II:’I
la Mullard CVAR for W4, In this case theo total lyates
voltage régqaired is 48.9 (6. 366.3+6. 5350 wolts respé-%i—ely)
and the corrcot ecnsumption is 0.2 ampe. ABBULIDG A malhs
voltage of 210 the dirference will be 1681.1 wolte., sl this
Tignre divided by 0.2 ahows that for this vales I:um'l‘.l:ll.l-‘w]-pl'l
RlZ venld be BOS.S ohme. ]

To RUmMmETisEe the above pointa’ 1

(1) Choobs valves of the sase henter corrant ratl

{2) Add the woltsge retings of .€he velves tegethem

{3 fubtrach the answer in (8) Trom tha Mil‘-n £

voliage.

{4) Divige the aneser in (3] by the current rlurﬁ of

the valvea.

The resultant will then be the value [in chos| Df ihi
d.l:‘upp:l.m: resictof required.

1o my wore advanced readers I apologlee.for t-l'?l‘l-iﬂs
the matter of mains dropping resigters in svech deteil, bot
correapondence hms shown thet some confuorion doos exist dn
thin point. It will be apparsnt that the above calinleiions
are percly an applicstion of Chra Lew, &nd ths foellewing:
simpliricasion nf this Law should help zome resdern te
colonlate similar prubloms easily apd guickly. -IL we i
arranme the three oyzbols, wolis, ampe., and ohees, thus, @

vt
== mews ARY Cefired soluiticn coy be ohtained by povering
.pmpnxﬂhm-
wp Lhe anlmows goantity and perforning the ocperations left.
Thus if reaistoanoe i=s regoired, voltas are divided by
A again if, sey, volts ava regeired, aopa are m.ili-i'pl:.dﬂ.

by shns lﬂ
Howaver, to retorm to the "ll.‘-d.srt.* recgliver, menti

should be pede tonderming the clectrolytic smoothing

pordenaers C17 and Cl®, This ‘t.-_lrpg of condenaer ias in sach

i

1



shorl supply that it may b necessary & &#ffect scme _;.'2‘3;:
compromise in the oapacities weed, In any cose ther T
working woltage rating should not be less than 350, ot 16 '._i.

1E nomn i been p-uuni'tl'.l.-u 40 reducs oapacily if & Mtils hom émn 5l
be tolerated in the reproducticm, Armlher matter which has ";
& benring on this suhjest is the bass responae of Lhe o X
loud=mpraker whed: The Bajority of rMidget® spealiers on the ©
parket (with some netable exceplioms, hewsver] have a fairly -
aharp oubl-0IT below abeul 200 cyclex, and it will be
urderatosd that the use of one of these will mask quoite a

b1y deficiency inm the smoothing equipment, I remesber some'
yearg sEo being “canght® over this problesm: I was Fﬂpil!‘:ir!g. i
Ry Rmarican “Midpet Far a friend and instead of uwsing the
speaker in Lhe "Midgel® For my testisn T otilised & rather

good speaker in my laboratory. [ resmember spending o
congiderable time Lrying 4o cure a very lound “hum* shich =as
nel in the least apparesnt when the receiver was subsequently
cperated with its own 37 speaker.

Before tarning to the cometrustion of the receiver
ihere is another poimt which requires oor cemsideration,
in all mains sapply aystems one oondoctor is earthed, and it
will be vnderstood, therefore, that the inelusien ef (2 im
¥itolly neceesary. Without it, sommection of the wnearthed
gide of the maine directly to earth would be possible snould
ihe rains plug be inserted the wrong way round, resulting .
at least in blowing the fumes. This condenser must have s
warhing voltage of not less than 400. C1 ia alse included
Ior the same reason of isolation and ite capacity has besn
cthoten te limit the acrial damping effeot on the toned :
eirenit LE-C4. In gome locations whore maximm eelectivity
ik 'unn:z-us'u'y the capacity of Cl may be inoreased =ith a I
corresponding gain in wolume, but the value shown s a ;
suitable compromise.

Fig. Bc shows the Llayout of the compomonts above the
chameiz, = ut.u-d.ar ul: wfieh will show that all vital
commeohion: are :rr:u.u-nnal;-:l;r short.. it may be Lhal the 3-5
condenser you purchase has btuilt-in trimmers, mnd if this ia
the cas¢ omission of CF and 08 is possible, The chassis ia
?'¢b x24°, but the constructor cem use his own discretion om
this point. P‘rnv:ding the sams phyl:ir::.] layout ig utilised
some inererse of the dimensions given #ill result in casier
wiring underneath. A seresning cap ia abhown an the top grid
conmection of VE, and this was foord te Le Pecessary to -
reduce Tvam. However, with & larger chassis and :mnequcnt_lr
increased spacing betesen comporents this ey be fourd to e
UNNECEIBLEY .

Figs. 5a and 8b show the underside of the chassis,
and it is strongly recommended that the wiring shown in
Fig. 9a be compleied Tirat. In Fig. 9% all the components
in Sa have been shown with the addition of the ftems and
wiring necassary Lo complete operations. The large black
dota indigale earthing pointe to the chas=eis, and 1t waa
found in the protoetype that & redustlion in these as shown on
the drawing was popsible —the role to follew being to take
all earthed conduciors to Lthe chasais by the shortest
poesible reute., Either these poinus can be soldered direct
to the chassie or they may be made by means of a BBA bolt, 8



vut, and goldering tag, 8nd, by the way, don’t forget
thoroughly te elean the chaasis,
Ths nd justment @l the cempleted receiver is

ceEeeadingly simple. Firntly, a ﬁt.-rur“ .,15,:1&1 Ehould be
‘tpned in, whirh oan conveniently be either the Home or the

Forcos programme, and ihe trimmers G2 and OF adjustod

f roughly for maxicum strength. Then Lurn to the minimum of

the tuning condenser (vanes nearly 811 owt) and sarefully
rasdjust koth trirmers agnin for the loodest signal—the

L thing to nim at 8 for minimm triemer value. It may be

found that ono Lrimser is screwed op rather more than the
ether, and if this Is the case the signal on ehich the
rhoeiver 18 being lined up sheuld be *followed: with the
miin tuning control, @i the pame Lime slackening off ooth
trimsrs until omne of then is at its ab=clate mimiam.
Foilure to sarry out this protedure will reswlt in
restriction of wave-range owing to & high minimum tricnoer
c«apacitance,

CHAPTER &. T.R.F. RADIO TUMIED UMIT WITH TONE CONTROL STAGE
for A.Q, Mains Opecation,
Farts reguired,

Condonsare Resistore .

l, C10 0002 mfd. Mica Rl 100,0000 4 wett

3, GR 30 mmfd. "Postage RZ 450n 4 wati
Stanp" Trimners: B3 10,0000 variable

€4, 0%, €16 0005 mfd. Teo-gang R4, E8, ALl, 30,0000 & watt
Variable. RS 15,0000 4 watt

£11, €18 .1 =fd. 230 V.0 H8, RT 1 Mq & watt

12 L0008 mfd. Mica, BB, R15, R16 .5 Mo

013 SO mfd, 350 VLW, variable

Cld Eh mfd. 12V.%. Elsectrolytic RIO 10,0000 4 wath x

C16 4 mfd. 350V.%W. Elsctrolytio Rl2 1, 0000 k'ﬂ-l'l-

C17  .008 mfd, 250V.9, R13 250,0000 % walt
Fl4 Spe Texk.

Valves: VI-6HY; ¥a-f)7; V3-605. of eguivalents.

Yalveholders! & Areriosn Cotal 1 S-pin English,

Switeh! 1 S8imglo Pole Deuble Throwe.

Slocw Motien Dial: 1] Eachs) 1 Lavge, 5 Small.

Group Boards: 1 LO-way; 1 fi-way.

Suroening Canal 1 for VE.

Grid Connectora) 2 for ¥1, V2,

Sockets: Twe Z-way (perisl, sarth apd phel-up)-

Chageia. 10 w74 =24 20 OWG. mild stoel,

Coils: Samie ax in Chapter &.

Lereened wire, sorees, soldering tage, cornocting wire,

sleeving. oto.

The aunit about to be desoribed was designed for
loealitiens where the signal etrengih of the "local- station
13 mot of the highest or for esonstructors who desire falrly
good quality on the looal statiom= with, additienally, &
pelection of continontal eteticna. I is Eistended that Lhis
wnit be ueed with the amplifiers to be described bn
Chapters 9 or 11 to ¢conpleté & nedive range Fadiogran

" combinat ion.

Fig. 10 illustrates the eirevit disgram, and it will
be noted that the arrangenent mdopted ism the Bame as V1 and

AGFAM,
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WE in Chapter 4 exoept that V2 is fellowed by 4 triode V2
Al !ilfl-"larll: of cordens=rs and resistors Lo provide Lone
gantrol.

L]
A fow words aboul Lone contral., T do not propoee
APATIng into a discussion on the merita ar damerite of tone
eemtrel as such, ms I consider with trne fidelity of
creprodict len tene certrol should not be necessary.
“However, in actusl practice certain factors are present
whish prevent one attaining fidel ity even approsching
perfect, To gquote three! (a) limitations of Frequency
cFAange introduced by the apparatus iteelf: [B) the acousiios
of ihe room in whieh the recciver is situnted; and [e) the
queetion of relative wolume levels. To deal with bLhe fiesmd,
*Hofe compramise sust b made Fegarding Prequency response on
any but the local estations in order to preserve reascnable
selestivity. Alao each stege in the chain of apparatus [rou
the microphone te the lowd-speaker imtroduces sone
cadditionsl distortion, The Booustic trouble mentioned in
i{b} ean ba somcenatl overcome by gareful positioning of ihe
loud-speaker and/or listening position] bul bhis im
Eenerally, to say the least, inconvenient. Regarding (e
this ig bouwnd up largely in the fact that the howsn esr is
rather = curious inetrument. Iis Fasponse to Iregquenoy Lo
by ng mears linens and, even more important under Lhe
Present copsideration, it goes ont of its "oy o distort
what 1t does hoar, especially ot low volume Levels, This
latier facl may easily Le proved by listening to geod
Apparatus [unctioning &t low volome level—high ard low
Irequencise will apparently be conspleaous by their absence.
1 think, therefore, that in these thres exanples m geod came
for the adeption of Line control has been node out.

There are numerous ways of acnompliching what we eant
to dos but these may be divided into twe principle closses,
(1) teot” ciroaits, and (2) *hoost" cicenite. In the former
a2 the term inplies, cenirel is attained by decreasing
elthar treble, middle or bass aé required, and in the latter
& nimilar effest is obtained by increasing the desired rengo
of mddic fTeauencies. The prineiple adyantage in the first
method §s that harmonio distertion is not incredsed by the
tome wontrol circuits, but it puffers from the drawback thet
it introduces covsiderable changee in overall velume.
Cargful desigr very largely sliminsates harmenie distorfion
from "btoost" circuits, however, and am bhese are, in my
opinion, very mach more flexible and preferable, this is the
basie system adspted,

Again, there are a comsiderable number of eircoitis
Iron which to choose, tut as it was decided bo provide
fontinuonely variable control without introducing bum and
congtructional problees asscooiated with chokes, the clrewit
in Fig. 10 was sdepted. A& peint which doss need i
coneideration wher applyling any mothod of boost tong control
iz the particclsr stage of the ciroult in which it im
introduced. A good genernd sule to apply 18 to inclode the
rorFeckion circuites as early as possible in the acdio ehrin,
the reason being that full advantage is taken of the
follogwing amplification. Another point is thil the extent
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‘of boost should be limited in order that harmonle distrotion
Jim pot appreciably Ervt reeliaged Prl.l:t.j.'cg,l'.l, all munical
sounds Are ¢ ed of & Tondemental pote with & certain
mapber of narmonics, Lhe harmenic ELrEngLh relative Lo Lhe
;g.dlmazutni deternining the particular timbre or htone coleour

the eource.s For instance, middle sgr gnoa violin and,

.ehall we say, a trunpet wouls sound expolly similar if
robbed of their respective harmonice. Censider the case of
F A musical inatrusent enitting & 1000 cyole mote with o
relatively strong harmonic at 4000 oycles. Supposing Lhat
néither the basa of the Lrablie Lone sontbrol had any &ffact
&t 1000 oyeles end the treble conirel &t maxinum rpeakedr At
‘4000 gyoles, it is oceoy Lo Sed that &t these settings of the
|eontrole the 2000 cycle harmonic would be amplified in
IHEE:I of its original relation to the fundamental. S0
maeh for & brief resume of some of the tonsiderations
| invelved in the deeign of & Ltone oentrol siage.

Turning agein to the circuoit diagram: the
japplification of the triode ¥2 is controlled over the bame
II.1.:r¢l.:.-:|| frequencies by RIS ard at the treble by RlE. The
-valoe of these comporents have been carefully chosen to
-provide adequate control over a suitable range of
froquencies, bul mention shouwld be made regarding the value
of the resistor Rl4 This resistor effectively limits the
amonnt of baEs bogst, maximum beling obtained with a valus of
10,00f snd minkewnm with 30,000 in olrewit. It has
oeearred Lo oe that for sertain applicationa it might be
degirable Lo make this & 50,000 variable resister. II,
thepn, the fesder unit ®as used as radie lapnt for peblic
addraas work orFf unllar similar variakle l‘nl‘kiﬂﬁ' condltions,
adjurtment of R14 wowld provide needed flexibility.

However, for use in & statio bhome installation a seltable
anourit 0T boost tan be decided by experioont and & roslabor
of correct value wired permanently in place.

Badie-gramcphorie Bwitehing is provided by 51, ard tha
tone control cpermtes in both pomitions of this ewiteh, If
this feeder unit is used with either of the anplifiers
mentioned in Chapters @ and 11 sdeguate stage galn is
provided for practieally any pick-up.

In the pietorial wiring disgroms depicted in Fig, 11
a form of construction is shown, the adopticn of ®hich Dany
amateurs will Tfind beneficial. Apart froo the groater
rigidity attained, wiring is conalderably simplified Ae the
aeparate groop boards of resistors and condensers can be
wired separately and then fized in place. Another advantage
is that poaitive polints are sasnily accedeible for test
purpeses im the event of the fatlure of a component.

Ajustment is exncetly the samce o that desceribed in
Chapter 4 for the "NMidget® Receliver except that the present
urit is not self-powered and pust therefore be cormected to
‘a sultable amplifier and power-pack.

CHAPTER 6. AN ALL-WAVE SUPERHETERODYNE TUNING UNIT WITH
TONE CONTROL FOR A.C. MAINS OPERATION.
WAVE-Rangen: 1. 15808 [18.7SHC—GMC).
2, 45-180M (6.GTHC—ZMO).
5. 1o0-578H {1507HE-B25H0).

y

Farts required,

Cordensers. Fesistors.
C2E, B4, 23, o6, 33, 34,36. R4C, M43, %Mo & watt -
fd., peatage SLEND Lrimmers. R4l. 400g 4 watt

C23, 30, 37, 38, 41, 6, R4Z, R47. 50,0000 } watd
+1 mfd, 350 V. W, R4z, R45. E7,000p & watt

Cay, c3z. 0005 mfd. Two-Gang Rad. 2500 + watt
Varinble. R48, H1E, R17., .5 Mg

C3E1, 48, 4%, 44. 0001 mfd, Wica. wariable

GCO6. .01 mfd. Mice. Ra9, RSE, AOS3E. 1 Mo §

Can. (02 mfd. 350 V.¥. watt

Cag. 4 wfd, 350 V.¥W. Electrolytic. RS0, 25,0000 § watb

Cav, 24 mfd. 12 V. W, dAittao. R&1, Fl4. 280,0000 4

CA, 005 mid, Nica, waLt

€9, 0003 mid, Wich.

PC1. 400 mfd. Pra-Sat,

P2, .O02 mfd. Mica.

PCE. .006 mid. Hica.

Valves. V11-6AR, V1Z2-8FK7; Vi3-687Y, or n.qui'\-n.'l-pnt.a..

Valvoholders, O Aoerican Ocial, 1 S-pin Eoglish.

Ewitches! Ong J-Fole 4-Bank for wave changing.

Slow Motion Dial: 1; Hnobs! 1 Large, 4 Bomall.

Screening Cans! Two (V11 ard W1E).

Grid {E?’“‘lﬂﬂtﬂfﬂ: Teo unscresned (Y11 ard V1E), One scréecned
viay.

I.F. 'Irm;lml‘brrmrs:' Two 465HD with built-in Trimmers—0One
with prid pigtail

Sockets: (ne 2-way (Aerial and eacth).

Chassaia. 11 °x63wd° 20 SWG, mild steoel.

gereencd wWire, screws, conoeoting wire, sleeving, soldering

Lags, stc,

Golls. A1l Tormers " diameberxs” lomg wnless otherwise
stateml,

L1&. 3753 turne 36 LEC. enamelled wire Bark wound 1° wide &n

1" former.

Eiq, d00Dgo ¢ watt
R15, Zes Text

L1a, 12] Torns &6 5WG. anamelhr:. wire olose wound.

c L1E, 35 tmros 36 5WE. enamelled wire wound over "earthy®

end of L13,

A - =t —

L17. £6.0 turne 20 IWG. enanelled wire closé wound.
LlG. 10 turns 36 5WG. enamelled wire wound over “earthy® end
of LI7.

=
L19. 7 turnms 2O 5W0. enemelled wire wound 19 turne per Inchs
Ll8. 3 torns 58 SWE, enamelled wire wound between the la=d
three turns at =sarthy” ecd of L19.

P

LE8., B turns 38 BEWG. enamelled wire slose wourgd,
Lad. 20 turrm 36 SWG. enamclled wire wound over "sarthy" end
of LEE,

L24. B2 turna B0 WO, enamelled wire close wound.
Lz5. :Bizturn: 85 GWE, enamelled wire wound over =earthy" end
o 4.




Wh

— e .

h " 4£8. 8.5 turns 20 S¥C. enamelled wire wound 19 turns per

il
:-""“lI

)

inch.

& HTE27. 4 turne 56 SWC. enemelled wire wound twe turns between

last two turns At “sarihy’ end of 126 and the remaining
two Lurne wound sloee to L35,
Zome aniteurs would appoRr fto be & J.it.tla-_n'pp'rnhtmiv:

of Lhe additional complicatioms irwolved in making a
suparhet. reseiver, and they would al=o sesm Lo regard this
type of recelver in the light of scmething mysteriouvs sand
the neoessary adjustments quite cutside the scope of Lhelir
limited equipment. [ therefore propose glving o simple
explanation of the prineiples underlying the funetion of a

erhet. of this type. #&rd while the more advansed amateur
::Tl recpEnias some omissions in this explanatien I hope
it will serve to dispel any misgivirgs which may exist in
the minde of the wninitisted.

¥
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ETON CIRCUIT OF A SUPERHETERODYNE
F1012. SKEL RECEIVER. e

With the exceptien of ene principle ths soperhet. may
be regaried in exaelly the same light as a straight
receliver., Fig., 12 depicte a simplified circuit for a
pentagrid [S5-grid) frequency changer together with a pentods
I.F. amplifier, and it will be seen thatl incoming aerial
jopuleen are fed to ene of the grids (Ho. 4) of the
pantagrid by means of & tuned clirdeit eomprising L1, C1.

How conslder grids 2 armd 1. Grid 2 is connected via L4 to
H.T., and being coupled to L3 maintains Orids L and 2 in a
oont ineous state of oscilletion in the BAme DRANET an &
reacthon coil in & grid deteetor of & “siraight” receiver-
in faet, the comdepser C2 and the rezisbor P2 ensure that it
i3 exactly similar. MHow look at the wvalve agmin, the
electren stresa from the hot cathode (7)) is drawn to the

. : & .
“positive anode {6) via mll he prida, and thus it will be

" will
the incoming signal is fed Lo

. {which togeiher with L6, CB constitutes a iransformer) is f

‘begauee they depend on

* €1 angd C2 have identically the same eapacity.

| tene to 2043 kos, necessitating an inductanse value (L3) af:

.}Hr
. SRR
-
spparent that any attion takicg place betwess grids 1 and & -0
Lo contrelled by svecessive prids. ke we hAVe seen, b 5

grid {4}, and it will 3«|
therefore contrel the oocillationg asfurring between grids 5
(1) ard (2], resulting in a combinatjon at the ancte (§) of

both cacillations plus the oo of oud the dfference beteseen the dncal g

amd the fewrrg.  Crida {8) and [5) erm maintained at a %
suitable poLential by the H.T. Lo aecelerpte the electron
atrean and alse so that no electrons will pluster in the y

vieinity of grid [5) with deleterions offEcLE. (l

To revert to this pixture aof incoming and loeally i
generated oscillations and the Feason for the italicised ) ' ]
phrase in the previcus paragraph, we must conpider what
happens when two seporate oscillations arg mixed. The
cosbination of these produce twe resulis’ [a} the sum of the
frequency of the twe cscillatjons) and (b} the difference
between the frequency of the oepillations. For inntance, |
if the input circuit L1, €l was. tuned te 1000Kes {300N) and !
the loral eacillatory cirewit L3, CF tuned to 1465 kes ;
(2058 apprex. | we should obtain ab bhe snode 1000 kes
{incoming) 14688 kes (local) 2965 {gun) ard 465 (difference)-

This *difference frequency Ls referred to as the

Intermediate Frequency. Astually in praciice conaiderably

more combinaticns then those mentioned appear at the anode i
‘but it wonld weduly complicate this simple explanation to go

intc the reasons for thias.

Locking at Figl 12 again, a tuned circuit LS, CS

interposed betmoen the anode and H.T. in erder to take from A
he ancde the one frequency we wieh Lo amplify. Dot we have
& cheioe of four—iwo varying (incoming and losal) and teo i
fized (sug and difference). The incoming and local varying

Lhe setting of condersers C1 and 03,
the sue asd difference Trequencies being "fixed” only 1T the .
relation oF separation between the incoming and local
esclllations is made constant irrespective of Lhe settings
af €1 and C3. Let ues therefore now examine how it w11l be
pisaible to ATrive at this state of Rifsirs,

We will assome that L1 hes & certain inductanoe which
in gonjusiction with Cl et minimum setting tures to 1500 kes,
How Lo prodece the fized frequencies sl the anocde the
inductance of L3 must be lees than that of LZ, becaunse
2 We then turn
the ot controlling 01 and 08 wntil the vanes are fully
enmeshed (@aximim capacity) and ve shall find Lhat because Y
€1 and C3 are identical the relation between eapacity and
irdueiancs hes thanged.

To illustrate this poirt (and without going all
mathembtionl! ) we will consider an acturl came. & eoll of
160 wh (L1} twned by & condenser {C1) of 0.00005 mfa
[Bssuming this to be the minimuo erpaeity of o, 0OD0S mid.
condenser, Logether with stray ciroult capaeitiss) resonates
{or tunes te} o frequency of approrimately 1578 kes, To
obtain & difference of 465 kes our local ceeillator maat




T

ol

erly 121 phenries in conjunction with ths same capacity

value (000005 efd.) We row inoreass C1 and G Lo maxipos
0.00055 mida., and with the indectances resaining the same
{160 pn. and 121 ph.) L& and €1 will reschate ab 539 kes

and L3, €3 at 620 kos,—a difference of Bl kes. only! As we
cannot cherge the values of the Induestances, wo sasl in sone
way limit the tuni range of L3, €3 se that a difference of
465 kes. is produced, and the serles tracking condenser 04

is intreduced for this purpese. Here agsin [ shall not q
atteopt sioply to explain bow the valuc of 04 is cbtained as
it would imvolve probably a souple of pages of mathematical
formulas alene!

¥e have now seen how our four principle frequencles
are produced st the anode and how we select the particular s
freguency we rvequire. The valve V& amplifies the L:F. and

ases it on o the detecter W3, and it is in this

particular chain that the popularity of the superhet. lies
Dealing with eme fimed fragueney cnly it is possible to
gombine high asplification, salectivity and atability in
asat afficient manner. It will be understeod that the
problens underlyicg the dasign of the pest frequenoy-changer
stages in a superbot., are identically similar te these for
a =straight* receiver, and I do not propose, therefora. to
deal with them hare. H E

How refer te Fig. 13 and you will ser that inoloded in
the merinl lead ds a filter L15, CEZ to obwiate signals at
ar near the 1.F. reaohing the signal grid of V11 with the
possible production of undesirable heterodyne whistles.

With Lhe exception of the wave-band switching acd the
fast Lhat the eseillator coils L23, L34 and LE7 have been
parallel fed to prevent H.T. reaching them the cirouit up to "
the detector valve V13 ia reasonably similar to the simple
sxplanatien with which I commenced this chapter. Fixed
pracking condenmers TCE and 3 are used for the 5.W. range
and & varizble pre-set condenser TEl for NW.

We will now tole a losk st the various petworks ‘
associated with the double dicde triode V1E. The sipgnal
dipds is .uppligd direct [rom L29 and the rectified I.F. is
filtared by R47, €43 and C44. The strength of the audic
froquencies is controlled by A48 and fed vig €45 te the
tricde seoticn for amplification in the usual way. RO4
provides gorrect grid bias for the vales and the low
potential grd of F4B is returned to the cathede end of the
bims resistor im erder that & delay veltape may be provided
for the A.¥.C. The A V.C. dicde is Ted via C42 Trom the §
anode of the [.F smplifier (VIZ2) and the rectified voltage
pacross the lead resimtor R53 is baken bo the gfldu of both
V1l anda V12 to provide the additienal bize RecesSEATy 1o
control the varisble su eharacteristios ‘of these valves.

The amplification of the triode section is viilised to
rovide neparate treble and bass tone contrel making use of
he mame circuit as described in Chapter 5

construciion of the receiver should present no
difficulty if the drawings shown in Fig. 14 are atudied

s

cearafully. | Vil and V12 are fittad with screenifig cans and
" §13 has a grid shield., The connactions to the fixed vanes
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of the gang condenmar G27 and 032 on the under-chassis view

#ill be seen disappssring through holss to the right and

adjacont to the "common' connectiora to 53 and 54, end thase

holes should be largs ehough to prevent fraying of the

- insvlation if mevement of the grng condenssr coours,

I mention this point as the majority of gang condensers

| swvailpble to-day ere seoured Lo the chassis by means of
rebber grommets in order to provide a resiliant |m:u1.1:'|ungE

The lead froo the juncticn of C45% and R40 te the top gril of

V135 should be pereened and the soreen bonded both Lo chassis

and the prid screening csp. FProvided wiring im dene in

logical steps, heaters first, ecil connections next, etc.,

no trouble should be encountered,

I think the best way to deal with the ad justment of
the receiver will be to desoribe the Frocadure step by atep.
" (1) Unserew all trissiers with the exception of the
tracklng condenser TC1 which should be adjusted to

approximately mid-capaoity positicn,

(&) Femove the top grid conmection e V11 ard ahert
55 to earth.

{3} Adjust your modulated oscillater to Bive & high
output at 465 kos. (046 metres) and attach ies
cutpub lead to the grid connsctien onm tha top of
Vil.

(4} Adjust the trimoers on the I.F, traneformers in
the sequence C40, C30, G20, and CEB, reducing the
oscillator output conmtrol as required.

(%) Remove sscillator output 1léad from vil,
transfering it to the aerial termingl, Replace
top grid sommector on Y11 and remevs shorting limk
58 Lo sarth.

(6) Feset oseillater te give a medivum cutput at
200 meterea (L5000 ke. ).

(7) Switch the receiver to Medium Waves and sest the
gang eonderser to practically its minioum position
{vanes nearly all oub) and make a pencil mark on
the dial correspording with the position of ths
indicator.,

(8) hdjust C33 until the modulated cscillater signal
i hesrd at mazimum strength in the loud -speaksr
=ithout meving the gang condenser, Adjust trimmer
cendenesar 024 to 1ta cptiowam peint redocing the
ozoillator output as necessary.

{#) Feset your oscillator to GO0 metres (600 kes.) and
edjuat the tracking condenser TC1 in con junction
*ith the gang condenser (at approximataly
four-rifths ita saximum position) until ths
oscillator modulation is heard lovdest. It is &
geod idea te "rock" the gang condenser back and
Terth saking adjustments at the same tims to TCL.

[1C) Feset the cecillator te 200 m. {1500 ke.} and
your tuning dial to the previcusly sentioned
pencil mark and adjust C85 until the ocscillater
‘nete ia heard. At this peint readjustment of 024
EaF Foseibly be found bemeficlal.
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(11} Repeat procedurs ip Sectien 9.
(12) Repeat protedure in Section 10.
The latter two adjustments should be repeated
until one ¢eéases to have any effect on the othar.
It im important te keep the escillator at minisus
sirength to avoid operating the A.V.0C.

[13] Adjuest cacillator for sodulated cutput en about
Z0 ma. (15 megacylen)

[14) Bwitch the roceiver to ithe lowent (16-50 m.) wave
range and adjust the mein tuning eentrol until the
oscillater note is heard, and this may require
cereful searchimg. Adjust C35 ip eonjunetion with
the main tuning gontrol for maxioum signal. The
aerial trimmer (C28) sheuld also be adjusted at
the same tima until o pesition of €38 is reached
at'whieh Lriemer C28 peals nearest ibte mimimam
positian, .

(19} Fepeat 1% and 10 at 50 na. [€me.] for the other
short=wave range.
[1E] Set test omsillator te 465 Los, with & fairly
. strong input to the serial terminal and adjust C22
for minioom signal.

{17) Slightly readjust all aerial trimmers {CE4, C25,
C268) on an Aclual breadcest signal.

Set down on paper the adjusicents sppear somewhal
complicated, bot a3 soon as one I8 Ccorversant with the
eerrect seguence of operations they actuslly take a very
alvort Lime. ;

While on the subject of adjustments I think & word or
Awe en ealibration may net be out of plece. If one La
fortunate (or unfertunate, considersd from guite another
angle:} in possessing a modulated cseillator the catput frem
which is rich in harmonics, calibretion of any regeiver is
possible. The procedurs L3 as Igllows: Tune the receiver
exactly to s B.B.C. mediun-wave station, say, the Forces,

e on LOL3 ke. (296.1 m.). The cecillater
{preferably enmodulsated and at ite lowest pessible eatput )
should be placed near the receiver and the Former
{escillator) adjusted until the beatl whistle heard in
raédiver ia exaoctly at silemt peint. The asrial should then
be dipconnected from Lhe receiver (the tuning control of
which must not be touched | and the cscillateor et pat
conneated to the receiver. . Hermonics of the frequensy to .
which the cscillator 18 tuned {1013 Wos. ) will then ooour en - 1
2,026, 3,080, &, 052, 6,085, 6,078, 7,051, @,L04, 9,117,
10,130, 11,183, 12,186, 135,169, 14,182, 15,165, 16,208,
17.E21, 18,254 koe. to guete to the 12th barmeonic; . but I
have a'm.w. pacillater im my possession from which it was
possible on the receiver deseribed herein te hear the 18th
harmonic! I the positiong of these harmonics are marked on
tha scale interpolation will provide quite & well calibrated
dial. I have mentioned the sbeve mathod of calibratiom
because not every amateur owns an all-wave pacillater, and
even if no gacillater at all is possessed paking one for
madiom waves only is an essy undertaking,

i '|"'-‘m"’--"—'-—-—:.n_q:

CHAPTER ¥. LOCAL STATION *QUALITY™ TUNING UNIT® .
incorperating an Infinkte Input Ispedance Detegtor.
For A.C. Mains Operation.

Fartas required.
Condensers. 1 Resistors, L
Cl. 100 mmfd. Fostage Stasp Trimmer. B1. 2500 4+ watt !
C&, ©7. 30 mmfd. do. i, do, . 25,0000 ¥ watt
€3, 06. .C00C mfd. Two-Gang Variable. 50,0000 variable
08, & Pl 350 v.w, . 1,0000 4 watt
C10. 001 mfd, Mioa. . B¥. 10,0000 & watte
C1l. 0002 mfd. Mica. . EQ,000p § watt
C2. .1 mfd. 350 v.w. . .5 Mp variable
Valves. V1 BHY, V2 605, or equivalents.
Valveholders® 2 Averican {ctal; 1 S-pin Englisd,
Slew Metion Dial: 1] Hnoba: 1 Large. 2 Bmall.
Group Board! 1 G-way.
Grid Cap: 1 unscreened (V1).
Socketn: 1 F-way (aerial and earth).
Chassin: 0} "=53"«2F° 20 EWG. mild mtecl.
Sorews, esmnesting wire, slesving, soldering tags, ets., eto
Coils: As shown in Chapter 3,

If the reader is fortunate enough to be aitontead near
ene of the B.B.C. statisns high fidelity reception sheuld be
an easy matter to obtain, Is this commection I do regraet
the axtended use of recorded programses, but ot the same
time realiss how diffieult the previmion of adeguate studic
performanoes would be under present cemditions. However,
the good transmissions that remmin, still conform to a high
steandard mpkimg, if you are a ousic lover, the possession of
a high guality receiver wall worth while.
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a1
anly with the anplifier in

Chepter 11, but if 1t 8 used
‘With the 4-6 watt amplifier in Chapter § results will still
Bé quite satieractory.
o T
i

4 fming to Fig. 15 we see that the asrisl inpat is
-Elmm ¥iz a small trimning cordenses {1 to the ooil L1.

is in turn is coupled to the tuned cirguit LE, C3, the
] bt oacillations appesri At the signal id of Y1. The

Anclusion of ¢l reduces serial damping on the tened eirenit,
and being variable acts scmewhat as g re-H,F. stage control
to avoid overloading V1. By varying the H.T, yelt
applied to the acreen of vl satiafactory conteel of velume
is chtained and this control shoald rreéferably be of the
wire-wound t - The cutput anode of V1 is transformer-
Goupled to tﬁr'dutuet.er Which ls of infinite inpat
impedance type. This method of deteotion First appeared in,
I believe, 1938, or thereabouts, and possesaes Lhe marit of
inappreciably loading its assccinted tuned oireult L4, CH.
Another name (which more acturately desoribes it) under
which thin form of deteetion is known is the negative
fepdback anode berd detector. The quality obtainable with
this form of detection is as good i1 not better than that
from & dicde but cannot compete with the diode for
cenvenience in certain application=. The output from the

tector load resistance RS in the cathodes return is taken
via BV, the latter Torming with C10 and 011 an effective

[R.F. filter. OCL2 is the coupling condenser betweer the
metector and the first anplifying walwe and K7 controls
oot put voluse,

If the reader desiresa, the tone control stage (V3 in
[Chapter 5) may follow this detestor, and this is actoally
[the mRrrangement ecployed in o quality receiver I have in
c. There ie, however, one slight ebjection to this
cheme, namely, that the treble tons tontrol gives alightly
&0 Bueh boost in a case where the higher audic freguenciss
re already prominent. This effeot can be obvieted by
rating the treble tone control at slightly less than
.
In & receiver of thia kind layeut is rot critical, and
- 18 illustrates a sound arrangecent of the eonponents
Wiring. Both L1, L2 and L3, are unscreened, the
rmer being sbove the chessis and the latter bhalow. In
itdations within the swasp arca of a trafsmitter it may
V& Nateasery to screen L1, . but L3, L4 can be left as
» the chaesin providing adeguate Boresning.
It wil1 be noted that all inter-chassis connect ions
" Apparatus described in thi= book, are made b weans of
Pin English valveholders, Plugs and S-way leads; ard
have found by experienge that this is a sound method Lo
!Iﬂ].lﬂ'l- The connections are cutput and inpnt 4o the grid
#in, H.T. to the ansde pin, earth to Lae cathode, and heatef
FOFFLY to the heater pins. The ootput lead carrying aodio
frequency potentisls ehould be screensd betwesn plogs and
the acreening bonded to the cathods Pin &t both ends, thus
ivoiding the use of a separate sarth connecting wire, Care
hould be exerciced in the cholce of the screened cable
taelf &a over a length losses must be kept low to aveid

b The receiver about to be described is intended for use
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sttensation of the higher audio frequencies. Some time ago
#1 was fortunate in cbtalning a quantity of scresnsd
Hystolflex aleeving, and thie uvsed to shield a Flemible
conductor makea an admirable combination.

A BARD-SWITCHING SHORT-WAVE TUNING UNIT
for A.C. Maine operatiom.
Wove-Ranges® (1] 16.5 m.-32 m. (18.5 pe.-8 mo.);
{2} 30 m.-60 m. glu me. =5 me. ), (3) 55 m.=112 m. '

CHAPTER B.

{35 mp,-2.2 me

FParts required.

Londensera.

£1, c2, ©9. .1 =fd. 5D w.w,
G3, 08, 00005 mrd, Hica.

Besistors.
01, RS, 100,0000 & watt
BZ. 2500 4 watt

04, 00016 ofd. Short-Wave variable. B2, 2 Mo 4 watt

C5. 15 nmfd. do. da. do. B4, 250,0000 4 watt
€7, .05 mrd. 350 v.w. A%, 25,0000 varizble
8. D002 ofd. Mios. BY. 50,0000 & wabh

Valves: VI-8J7; V2-6I7, or squivalemts. LR
Velvehcldera: £ American Octal; 1 S-pin English,

Wave-Change Switeh: 3-Pole £ Bection with earthing ring.

Elow Motion Dial: 1; ¥nobe: 1 Large, 3 Small.

Loupling Linka: 3; grid connectors] 2.

H.F. Choltes: 2 Bectionalised Short-Wave type.

Socketn: 1 {aerial and earth).

Chaesis: 0} *=54"+3" 20 5¥0. mild atesl.

:;E:ﬂlmt cus scrawd, cormecting wice, aleeving, soldering

s B2hE.

Coila? ALl formers [° diametersf8f” lomg.

Ll. & turne 20 5WG. enamelled wire spaced 13 turns per inch
apd tapped & torns from vearthy" end.

L2. 1B turnm B0 SWE, enanmelled wire close wound Lapped
B turns from "earthy® end.

A3, 40 torna 20 EWE. encoelled wire close wound tapped
13 torns from "earthy® ecd.

. Much has been written coneerning the thrill of
short-wave listening, erd in this part of the Tregquency
spectirum the amsteur bas certainly been the pioceer. In the
twenty ofd years during whioh I have heen assceiated with
Fadio I have watched the development of short-weve apparatus
with considerably more than a passing interest, and although
to-day it has become ceomonplace to recsive practically any
#tation in the world with comparative esse, there still
Temains imnense sccpe for improvement and devel ok,  When
contemplating a switable design for inclusion in this book
I found it difficult to decide just which type of recsiver
would appeal to the large majority of oy resders. Theors &Fé
B0 many types and cirouit arrangementis froe which to choose
that finality in design can never be achioved. I
accordingly decided to desoribe a well-tried and simpls
arrangemsnt which does work wery well and to inclede in the
desoription some peinters to channels of enperiment so thai
Lhe reader may be able to improve the perfermance. A&
further reascn for the ndcTt.im of thisz method was that
I regard & short-wave recaiver &3 the most personcl of all
racelveéra. 1 hawe heard some fantastic results from the
oimplest circuits and probably the resson for those results

e

R

lay in hours of patient trial and error experimsnting hy the \i

SWNET . i
I 7

RFCI

.I'O'Fl THE SAKE OF
CLARITY, COiL
SWITCHING HAS BEEN
CMITTED FROM THIS
CIRCUIT.

FIGIZ. TWO-YALVE A.C.SHORT-
WAy HECEL\" R

Fig. 17 illastrates the circuit which was finally
chosen, Ard it #ill be seen to consist of & pentode detector
preceded by a pentode buffer stoge. With an arrangeoent
such as this & very fine contrel of sesaction is obtnined amd .
complete absence of *blind spota’ in the tuning range is
ensured by the spericdic R.F. stage. I perscnally loew of no
more satisfactory waoy of cbtaining smooth detector operating
conditions. The complicatioms neceasitated by the Inclusicre
of a tuned E.F. atage were Tt econsidered worth-while in
view of the cnnpﬂ.rat.[ve]]r small amount of n.l:pl ification
attalnable at the higher frequencies, but rather wam 1t
considered desirable to rely on & smooth reacsiion control
Alone to provide the necessary sensitivity. In practice
thia scheoe was found to oeet 2ll expectations, a4nd I am
paasing it on with every confidence.

The guestion of wave-change switching in a short-wave
recelver 1s & debatable point, end it was felt that any
losses that might ocour were made up for by the cehvenisncs
gained. Separate coils for each waveband are slightly mora
efficient and the gconstroctor may wich to inoorporate this
refifiement, buot a E'L-nnca at the constroctional details in
Fig. 18 will ahow that excepticonally short grid and ancde
leads are s feature and this principle must be adhered teo 1F
any modification is AL Leaopted.

Experioente with toil design and the exact pesition of
the taihode tap cay prove worth-while with different walwe
speaimenz, and if it is possible to procure a chole with an
inductance of 200 h. at 1 ms. AppreX. to include instead
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&f the ancde load reslator RE some L t im ,
Bsplifisation should result, i -
It will ba néted that in parallel with the sain
gondeneer 04 o small variable condenser GF is .‘mt:ln-d.wd..‘\-'
This is for the purpese of band apreading, and it ia i
sogpeated that the rotation of ¢4 be .u[:f-tmi geourately 1
twelve divisicons a¢ that €0 will spread sach divisien with [
an adefuate overlap. Using this procedare tuning becomad ;
nearly as simple as on pediocn waves and there is little

chance of missing very weook Lransmissions, 5-:«-'
®When the unit has been conatrocted it should be 6:4

connected to an snplifier—that deseribed in Chapter 8 is g
suitarle—and K4 shomld then be sot fowards the H.T. end of ¥

i
the potentismoter end & stotion tuned in. The setting of R#,J
Lt

should thefi b deorezsced urtil, for & €W, station, V&
nearly ceases to osclllate. This is the mest acositive
oparating poeint, bul for t!&l]!&lphﬂh}' Lranmmissions B4 will
have Lo be desreascd atill mers until V2 just ateps
oacillation,

It will have been notod that I have rocompended that
this unit be wsed with the aoplifier desoribed in the pext
chapler, but if the conatructor wishes Lo use anciher
anplifier Pl.l"lril:lﬂ-lr‘ gare puet be exaraised to pmviﬂn
adequate H.T. anaot.:rnu. Inless this precaction is taken
hum trooble will be experienced and this will unfortunately
eccur at the Dost sensitive cperating peint.

CHAPTER 8. A 4 WATT AMPFLIFIER. Fer 4.0, Maina Operation.
Farts reguired.

Condensers. Renintora.

€1l. 4 =fd. 350 V.¥. Electrolytlc. Rl, 1 Mo (see text}

CE. 25 wmfd. 12 V.¥W. de. R2. 10,0000 4 watt

03, .1 mid., 380 V. W. RS, 60,0000 § wakh

Cd4. B2 mfd. BS V.¥. Electrolytic. F4. 1,000m & wath

G5, CG, CF. Belbed mfd. 330 V.W. R3. BOO,0000 + wabb
Electrolytica. . +O Mo & watt

R7. 2s0g 1 wabt
Valwes: VI-G0S; VE-8VE; V3-5V4l, or sgquivalents,
Valveholders: F Americen Octal; 1 5-pin English.
Mains Switch’! Bingle Pole Single Throw cn-off.
Group Board. 1 lo-way.
Emoothing Chokes! 1 20 h, &t 70 ps. (L2)j 1 50 h. at 20 mar
L1}). ¢
llmé Transforoer:
Frimary (L8} 210, 230, 250 v. 50 cycles.
Socondary L (Li) 250-0-280 at 70 ma.
o 2 (L3) Sw. 2 a.
& 3 (L) 6.2 v. 2 a. centre tapped.
Rockets: 1 2-pin shielded (mains); 1 2-way (lood-spealksr).
Chaesis! 1E w6 =357 20 5W6. mild stesl.
Hisgellanewous sorews, connecting wire, sleeving, unlﬂprl:n‘
taga, etc.

My aim in designing the asplifier aboot to be
described was to provide reascnably high outpat with &
ninipun of distortion, and reauits will be foond to conform®
te these requirements, A maXlwum output of 4 walls was
censidered sdoguate and & peruu:l. af valve makiora’ daka P
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EIGIS. 4-WaATT £.C OPERATED AMPLIFIER. CIRCUIT.

showed that the BVEC with 250 velts en its ancde and screen
provides & manloum power octput of 4.5 witts. but the total
harsenic distertion at mpaxim:e output is in the region of
B per cent., which was very meh higher than was required.
Twe remedies were cbvicun: Firatly, the valve would be
operated at less than maxisom output | and necomdly, to
Feduae distortion still forther, negative fecdback would be
Applied. Fortunstely the BVGE Es a beanm tetrode, a type to
whieh the application of megative feedback in particularly
ducceasful. The methed of application will ke immediately
apparent from Fig. 19, R6 and RS together form a
potenticoeter notwork so that [depending on the valuoes
dasignad to thes) & portien of the signal woltage at the
andde of Vi is fed back to its grid. The output signal
voltage of V1 is doveloped acress the snode load resistor BS
and i3 transferred via 3 ales to the grid of Vi. These two
voltages at the grid of VEZ are out of phase because of the
phase differcnce between the grid and ancde of the valve,
&nd thos partial cancellation of the input signal takes
place with a correapending drep in heroonic distortion.

An inpot Tesistance or prid leak Fl ia shewn dotted,
and this moet be included if the smplifier is uvsed with s
feedesr unit which does nobt provide & D.C. path te sarth.
The imclusion of this reaister permits V1 to receive torcect
Erid bias. The redistance R2 and condenser 01 are ineluded
30 that adeguate decoupling is ebtaived. With seme of the
tuning enits herein described It wes possible to omit this
Fetwork, but its inclusion does ensure trouble-fros
«peration whatever the appligation.ef the amplifier.

=4

FIG20. 4-WATT AC.OPERATED AMPLIFIER. WIRING

I
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Tre optimun load resistanes for Lhe outpot valve is
&,000n, ard an output transformer eest be choszen allowing
the corrpct ratio between bhis figure and the impedance of
the speech coil in the loud-speaker the censtrustor uses,
This matching of loud-spealer 4o cutpot valve is & subjech
®hich ppess te be inadequately wnderstoed and & few words
snould not be out of place.

The key to the situstion lies in the fact that an
ontpet transformer by itzelf irposes practically no load on

the valve except by virtue of ita ownl resistancs and lo=aek_ 3

To provide the roqeisite cptioum lond resistanes ints whieh
the valve should work it is receasary for the transformer to
have a certnin step-up ratic Detwesn pripary and secondary
s0 th2t a resistance cormested to the secondary reflectis
into the primary the required optious load valus, I think
that the confusion arises because the psual method of
ELRting sobput transformar vating {i.e., 80=1, 50-1) im

correct when one is consideri
spacificatien of a transformer.

the atmtic physieal
Eut the description is

liable to mislead in the case of natehing.

Correspondencg,

has shown that some amatenrs regacd the valve os having a
\

roslstance wvhich must be matched

ko the gpeaker.

Consideration ol

oy Temarks abowe should dispel that

1llusion, and by the way,.l hove quite deliberately osed the !

ineorreet term "resistance’ in order to cake the guestion
of transformer function clear.

The group board sysbesm has again been rdopted as an
examination of Fig., 20 will show, and comstraetion will be
fourd perfectly stralghifcrwerd,

CHAPTER 10, A 10-WATT FUELIC ADDREXE AMPLIFIER
Tor A.C./D.C. Cperation,
Parts required.

Condanaars, Bosimuors,

Ccl.

-1 mfd, 400 VW, if required.

Hl. 10,0000 4 watt

£2. .5 mfd. 380 V.W.

€3, CE. 4 mfd. 350 V.W. Eleetrolytic.

C4, 05, 28 mfa. 12 V.V, Eleotrolytiao,

05, ©8. .01 mfd. 380 V.W.

07. 001 wfd. 350 V.W.

€10, €11, C12. .1 mfd. 350 V.W,

€13, C14, €18, BxlEwlE mfd. 350 V.W.
Eleotrelytica.

RE, E3, R9. .5 Mn
variable

R%. 50,0000
wariable

R%, R15, F1T.
25,0000 4 watt

BE. 1.5 Mo 4 watt

RY, E1B8, RZ0.
250, 0000 4 watt

RE,
R10.

1,8000 } watt

1 Ko 4 watt

R1l. 10,0004 4 wate
R12. &0,0000 4 watt
Fl3. 3,000 4 watd
' Fl4. .5 Mo  watd
H1&. 31,0000 4 watt
i R1g. 1&0o B watt
' R2l. Mains Aropping
i reniator

Talven: V1-0J7; ¥2-605; VO-6C5 V4-25L8; Vi-Z5L8, VE-25Z6.
VYalveholders: B American Ootal. :
Bains Switch, Dowble Fole Single Throw on-off,
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Fusen. 2 1 amp and holdsrs.

Eareening Can: L (V1)

Orid Cormecter: 1 (V1).

Croup Board: 1 1O-way.

Mierophone Transformers! B [in sorgening bomes).
Jacks: 3.

Eroba: 4 Small Pointer type.

Cutput Transformer: 3, 0000 to spesch coil/fs.

Chokes! 1 15 H. at 120 me. (L&), 1 m0 H. &t 20 ma. ([L7).
Eocketar 1 E-Ein {mains}, 1 2-way {mpeaker}).
Chapais! 12°:8":E" 20 EWE. mild stesl.

‘Miscellancous screws, screened wire, conmeeting wire,
slesving, soldering tags, ete,

Quite a number of rFoquests have been received for
particulars of an amplifier decigned especially for publie
nddress work and capable of operating on either A.C. or D.O.
eains. Provision to be nade for wiring both mlerophone and
plck-up inputs and the sutput te be in the neighbourhood of
A0 watts. Cowpactness of design and portability were aleo
to ba features.

I feel sure, therefore, that the amplifier to be
doseribed meats theme needs, and the design has been tried
cut under varying conditions, It has proved capable of
providing ample microphene gain and wolume for a dancing
crowd of approximately 400 people, bot beforo consideration
ia given to the actual emplifier 1 Ao not think a few
romorka conearning public address work as & whole will be
eut of place. The majority of mobile poblio sddress systems
preé open bte criticism; the principle trouble appearing to be
the echoice of the relative positions between the
microphane and the loud-speakerys. The aim should be to
fird a suitable compromise for these mo that acoustic
feedback 18 at & minimum, enabling the pearest approach to
the full gain of which the anplifier is capable. One
shpdders to think of the tiees one has seen a voonlist
nearly “swallewing" 2z microphone, and if the aystem is being
waed for band-repeater work it will be cbvious that complote
coverage of the variscus instrumgpts to enable sorrect
balance to be obtained will be impossible wnless microphone
senoitivity is of & high order. We will take this guestion
of balance first, and I would refer my reader to page 11 of
the maneal of Direct Disc Recording by Donald W, Aldous
{Ho. 37 Bermards (Publishers) Ltd, Price Sy-). In this
ifteresting publication Mr. Aldous gives diagrams showing
the correct placing of microphoness for recording under
studic sonditions, and the same rules apply to public
address work.

Y I have found that it is imposaible to do justice to

mny combination of & nuwber of musicians and & wocalist
withbout the use of a2t least two microphones, and the cnly
differences between studie conditicns and those existing on
a8 platfors are (4) artists in a stodio can be arranged to
sult Acouelio conditicna] amd (B) the actual acoustie
conditions (studio pound damping, ete.} can be mors sasily
controlled. [ do maintain, however, that many of the
difficulties can ba overcome by cerrect positioning of
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Blerophones, and eXperimenta in this direction hawve proved -
roll worth while. -
4 My reamon for comsidering mierephense firsi is that

1% 18 nsually at this end of the chain that the limitabicns
of positioning are impesed, The opposite s omuslly the
cagg with the lowd-speakere and the structural details of
the hall, etd., should be wtiliscd to the full. It is often
Foraible to place speakers behind pillars or inside windew
Cpeninge &0 thet wall angles prevent a direct acoustic line
betwpen thex and the micropheTe. The angle of sound
reflectien choold be given coneideration, and & good idea im
sene locationn im to Tit the lowd-spesiers with 2 small herp
attachment in order to make them directicnal so that scund |
reflections may be more easily eentrolled, Fer large halle
& pumber of lnud-sﬁl:u.'tan working a4t o comparatively lewer
¥olume 18 very guch better than n fow speakers giving the
higheet possible output. To terminate these general remarks
on public address work, I would sad the truism that the best
reproduction is obtained when &n audignce can heoar the
artiste perfectly without knowing a public addrees system is
in operaticn, y

We #ill now examine the anplifier, and Fig, 21 shows
the theoretical eirenit. Series miming eiveuiis are B
Frevided for two microphones and one piek-up input, and the
relation between Bl ang B4 ham been found suitable for the
Bverags moving lren pick-up, For & orystal pick-up which ie
capable of giving a oomewhat higher output and requires a
Joad resistance of .5 m, the valuse of g‘l and R2 should be
changed to .25 n each., Technieal criticism can be levellod
AFAINAEL Aeries rizing and the system of mixing as shown in
cnn'gt-cr 12 eomld be ueed s this latter aystom lays
imolating series reminstances. However, the methed adopted
im the present instanee works very well in practice. V1 im
an F.F, pentode operating under practically maximas A F
conditione and the coupling between V1 and V2 im arranged to
provide tone contrel. When the alider of BO i moved
towarde 05 bass responme is apparently inoressed, thne
Teverss happening when it approaches €7 V2 im & normal
tricde valve, its outpat being taken via C10 teo the Flnae
splitting valve V3. Here the load resistance i Bplit
beteeen anode and cathode [R15 and B17), and the out of
phase voltages taben via Cl1 and C12 46 V4 and VS
respectively. R1E im the bias resister of V3 and should net
be by-passed. 25LB valves were chosen for the output stage
as being suitable in the 3 sep. heater TRNES (B
Chapter 4], but if it ip lntehded to use .5 amp. volves
throvghout, the line-up could cenveniently be ¥1, Cossor OMS
or Mullard EF3E; VE, Cosscr OM3 or Mullard EF36 connected as
n triode; V3, the same as VE) V4 and V5, Cossor ONS' B or
Mullard CL3S @,
Mullerd C¥32 for .2 amp. heater operatlon.

The eptimum loading for all the cutput valves quoted
s chown In the table in Chapter 14, and the figure given in
sach casve should be doubled Ter push-pull operation.

Conatroction and wiring are illustrabed in Fig. 28, -
and i these f1lustrations are cerefully fellewed this work
shonld be perfectly atraightforward. It is izperative to

The rectifier can be sither a Cossor OM1 er’

1.'

‘seresned microphone tranaformers 1f hon is to be

ded, and it 1s suggested that the scresning cazes be

d initially with anly one bkelt and nut mo that some
jantation can be effected before the final fixing iz done.
flcient length of lead to the tran=formers cen be allowed

this.

CHAPTER 11. 10 WATT =QUALITY" AMPLIPIER
for A.C. Malns Operatian.

e

fl'rt-n required,

COBETrS, Feasistors.
. BS mra. 12 V.W. Elsetrelytio. Hl, 1 Mg } watt [if
. .05 mfd. S30 V.V, required)
4 mfd. 350 V.¥. Elestrolytic. Rz, 10,0000 4 walt
» 05, .1 mfd. 350 V.W. B3, 50,0000 4 watt
» 07, OB, BrlBed mid. SO0 V.W. R4, RA. 1,0005 § wabt
Elgetrelytics. BE, R1E2, R1&. 1000 §
z walt
RS, 1 Mo § watt
\ B7, RB. Z5.000n § watt
’ Flo. 5000 4 watt
@ Ri1, Rid, 250, 000@ § -

" wakt
FlZ. E00n £ wakb
ves: V1, ¥&-0G4 Vi, V4-00VG; Vo-ov4.
veholdersa! B American Octal 1 5-pin English.
pina Switeh! Single Fele fingle Throw en-aff,
up Board: 1 12-way.
tput Transformer: 10,0000 to spesch ecil/e, primary cemtre
rtapped for push-poll.
herang Tag Board. 1 J-way.
* 1 1% H. at 120 ma. (L4): 1 50 H. at B0 ma. [L3).
na Transforoer:
Primary (L8} 210, 230, 850 v. 50 cyolea,
Secondary 1 (L8) 350 O.350 120 ma.
8 (L) BEv. 2 a.
4 (LY) B.3 v B a. centre topped.

= 4 (L8) 6.3 v, B B. "
chiata. 1 2-pin shielded [mains), 1 Z-way [speaker).
" mim; L&7=7 23" 18 EWG. mild stesl.

#callanesus scéreéws, screened wire, connecting Wire,
(leeving, soldering taps, etc.

In any discussicn on quality modic freguen
plification the two oDost l:lpurt_:.nt pointe are the dlal:'l_p'q
f the output transfermer and the responaes of the
mud-spaaker.  These ceppenents are andeniably the weakast
nks 1n the chalin between inpul and ootput. It is a
ratively sinple matter to design a practicelly
stortionlessa amplifier with a amnaibly flat responss from

. 30-12,000 cycles up to the anodeysa of the output

lveyse but equally eiople to lese all fidelity after this
int. Regarding the eutput transformer, two fasttors are
rﬁm&:]}' ieportant’ {a}) low frequency losses dos to

fieient p:l'illl!"}l' inductance! and {h'ﬁ h-’lﬁh fftqunnur

aes duoe Lo leakage mntuctance between windings. GOCenerocos
ign amd the use of a push-pull ootput stage go far Lo
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peducing the losses meftioned in (2], while interleaved
cticnalispd windings are NesesnRry io counteract thome in
[b]. My advisce im thorefore to buy the best treansformep
oblainible and preferably one desigred to matich exaelly the
poutput valves to the lend-speaker, There are, however, aoma.
JFery good multi ratie cutpul transformers on the markel, ' apd
the type OF12K made by the Radio Imstrument Co., 254, .
Broadway,
exnaple.

The loud-zpeaker, ar mentioned above, can also be g
source of bad reproductien; but agein there are some veTy
excellent reproducers to be obtained. As o general rule
eane diameter should be in the neilghbourbood of twelve
¢ Anehen, The cone itaelf should be capable of sasy
Bovement and made from Tigid, strong materinl me Lhat
pryaleal distortibn does mot occur in use. It is possible
%o supplement high [requency response by wtilising a
"Hidget! loud-spesker a2 a *teceler” —a scheme 1 have had in
use for soms yeare. Care must ge taken when *dopingd the
terfe B the "Midgets Lo increase response.to high 1 I
froquencies, as tog much dope will cause distortion,
throwing the woice ¢ofl permenemtly sut of centes, By
Apericent 1 found ihe best dope eould he made From § .
sirture of Rawlplug “fOurafix® and apyl acetate, -and it wes
Posaible Lo paint this gn to the cone in soceedalive layers
Until the desined respodée was obtained. 1% is also;
Bdvisable to commence [rom the centre of the cone, 7
intreasing the diameter of the doped pabtion fr:.du.uuy.

We bBove now fﬂpiﬂlrzd. sone of the pitfalla awaiting the
quality enthusiast, Rnd i1 it is reme;bered thot fidelity of
eproduclion is am eXpensive bosiness, no compromize by -
jraang cheap components is posslble. !

Fig. 25 illustrater the theoretieal circuit diagram,
it will be sean thet V1 i3 a well decoupled triode
fllowed by V2 which 1s the phase-splitting valve feddirg
two push-pull cutput valves V3 ard V4, Pull wave
GLification is obtained by V5 and its output is filtered
and spoothed by 14 amd L3 with the by-pass condensers
CE, C7 mrd CH., The supply veliage to Lhe output valves is
§ tolen frem the junciion between L4 and L2 to avoid excassive
fvaltage drop as hum cancellation takes place in ihis stape.
- Hogative feedback voltape 15 taken from the secondary
«° 0f the sutput transformer via the patentiometier foroed Hy
F10 and A% end applied to the eathode of V1. This method
confers the additional bemefit that Ehe output transformer
ig ineloded in the feedbacl chain and dimtoction oCourring
in this conponent is reduced. It will be sgen that ame sido
of the output transformer secocdary ie connectisd to chassis
and the feedback voltage is taken from the remainiog "high=
side, and 1t will be found that there 15 & right amd a wrong
senae in which these connecticns can be made, Connected one
way round faedback becomen poaitive instead of negative and
imstability reswclta, while connected correctly the amplifier
im perfectly stable. Providing ihe output valves are
eazonably well maiched no cathede resiptor by-pasnsing
ondenser 1s reguired in Lhe ootput stage. The power supply
1lews normal practice.

Bexleyheath, Eent, is an exenptionally good
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Comatruetion im illustrated im Fig. 24 and the
o dravings will be foand aelf-explanatory.

I have, in the first part or this chapter, discussed

& few points regerding quality Teprodoction generally, but
¥ I think there is one additione]l matber to be mtressed. This

is the question of lood-speaber mounting. Hething loss than
a solid baffle board at least three foot sguars i good
encugh, and although symnetry iz lest, the speaker shoold be
pounted cot of centré. I it 18 dAscided te stond the baffle
board én a floor the loud-spesker shocld be monnted nearest
the side resting on the fleor and the whole board tilted
back slightly to obviate flocr covering absorption. If &
*tweeter” is used, this phould bo mourted above and am nesr
a8 possible to the main spealer, and it is advisatle to it
the former with a4 resiliont mounting to avold its cone being
modulated by the bass motes, A method T have founa
parthcularly effective 18 to cut o piece of old meter tyre
sufficiently large te support the "twesters fres of its
mounting hole,

# CHAPTER 15. A 10 WATTI FUBLIC ADDRESS ANPLIFIER
: For 4.C. Nains Operation.
Parts ragqoeired.

Condensers. Resistors,
Cl. .25 mfd, 250 V.¥. Rl, R1B, R17. .5 Mg
CZ, C5. 26 mfd. 1Z V.W. Electrolytic variable
C3. .08 mfd, 350 V.W, R2, R1l, 10,0000 4 watt
o4, C7. & mlfd. 350 ¥.W. RZ, REE. 50,0000
Electrolytie, variable
‘06, C10, €11, ,1 mdfd. 350 VW, R4, R5. .5 Mg } watt
5 CB. 005 mfd, 350 V.W. RA. 1.5 Mo 4 watt
f. £8. _0005 nfa. 350 V.W. R7. 25 000G & wath
} €12, 8 mrfa. 750 V.¥W, Electrolytic, RE, R14, 50,0000 4 watt
i 013, 18 mfd. da. do. R, R13. 1,5000 1 watt
% Cl4. B mrfd. de. do. R10, RES, B26. 1 Mo 4

watt
Rl2, Rad. 80,0000 4 walt
R18, 1,000p 4 watt
R1%, R20. 100,000% +
watt
R2l, R234. 270,0000 }

wALL
1 Valves: V1-6J7, VE-B05; VI-6NT or B-605's) V4, V5-BVE:
H TE-5V4,
*  Walveholdera:! & American Octal.
5 Maine Switch. Single Pele Single Throw on-off,
© Bnobe! 4 smell pointer; Jacks! E; microphone transformer: 1
! [aeresned].
trowp Board! 1 2Z-way; Grid Cemmectors: 1 (¥1).
Chokes, Wains Transformer, oto,. Same &8 in Chapter 11.
Sockete. 1 3-way (speaker): Fupel 1 1 agp. with holder;
1 E=pin shlelded (mainnm).
Miscellanocus serews, morooned wire, connecting wire,

In the previcus chapters manticn has boen made of
- various sspects of design which cover many points requiring
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lamation in the present smplifier. Three details are
WEWEr, particular to this design. The firat being the
mixging exployed, the second, the ¢lireuit
rangement of Vi, and the third, the procedures to be
ellewed ng that cerrect brlance is obitained in the cutput
tege. Fig. 25 shows the cireunit dingramn,

* The nystem of mixing shown is somewhat better than
that described in Chepter 10, as the inclosion of resistors
P4 and RS offectively isolate the inmput eircuits Ffrom each
ofther. HMuxing takes place at the signal grid of V1 which ias
an F.F. pentode operating under &.F. conditions. V& im o
triode amplifying stage in which in incorporated separats
reble and bame Lene control ubilising precisely similar
retworks Lo those already deseribed in Ghapter 5. Following
these networks sipnal voltages appear st the grid of eme of
the triodes (whith for the sake of convemience will he
referred to &8 V3a) nomprising the double tricde valwe V3.
Fl19 isx the anode load resistance of Vim, ard & part of the
voltage developed acrons B21 and RE2 (shich is effectively
in parallel with B1%) is picked off by means by the slider
cen F25 and fed to the gricd of the other half [Vib) of V3.

I% will be seen that the output valwe W4 im fad via ClO from
& opd V4 from v3b.  In this mamner push-pull working im
chtained but owing to the fact that sigral volbeges through
VIb have two coupling condemsers [GL0 amd C11) in their path

Eefors reaching the grid of ¥6 against one coupling
condenser (C10) between V3a and ¥4, troe out of phane
conditions are inpossible. Howewer, as this shoFrt-eoming
only has an adveras offeot at the extrese erde of the
frequency range which are inaudible, it can be ignored.

The wae of & doublo-tricde (EHTG) has the advantzge that am
xtra valve is avelded, but some difficulty may be
perienced in obtaining a G6N7G.

ie far as 1 know Wessrs. Cobsor are the only British
manufacturers who have made this type of valve, but owing to-
the fact that under Class B conditiens its rating is in
ercens of the L0 watis mazimum impdsed by the Pont Office,

a permil is necessary before purchasing. To obviate any
difficulty which might be experienced [ have shown in Fig.2G
- the ciresit to be weed for two acparate briodes,

L Negrtive feedback is applied in the same zanner as
shown for the single ended amplifier in Chapter §. Some
refdders miy wonder why the melhod in the previous chapter 18
not adepted in the present ease, the resson haing that
negative feedback voltages from the sceondory of the output
Lranaformer eouvld only be returned te the cathede of Y1 or
¥e, theraby including the tene control #tage in the chain,
Under these conditions the application of negntive feedback
wold largely cousberact the effest of the Lone conLrols,

which, when all ai= said and done, only distors the freguanoy
Tosponss! .

I " - 5
‘:':_1 - I have already eaplained the functien.af R22, ang At .
5 will be apparent thet adjustment of this control will ba ;
BECesSATY In order that the correet woltage ism fed te the
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grid of ¥& via V3b. Under balanced corditions Lthe oulput
eignal voltage from V4 ahould equal but be oppasite in phasa
to that obtained from V3, 8o that if we detach the lead
betwsen the anode of V5 and the primary (L10) of the cutput
tranaformer rrd tronosfer it to the anode of V4 the ooiputs
af ¥4 apd ¥& being in gpposite phass when RZE is properly
,adlju.g;t.epd will gancel cne ancther and no sowy will be heard
in the loud-speaker. Fig. 27 will make these temporary
gomneotions olear and R22 shoald be adjusted on o weal
signal [preferably of constant piteh) witil silent point is
reached. The comnections shoald then be replacsd as in
Fig. 25 and the smplifier will function ccrrectly.

It will be poted that the power supply has been
omitted frem the cirepit diagram for the sake of alacity,
bttt that shown for the gquality amplifier in the previoas
chapter is eminently suitable. Wiring diagrams complete with
A0 power supply are shown in Fig, 28, Ancther reasen for
amitting the power supply from the circeit dingras was that
somg constructors may wish to use this arrangemsnt For
A.C./D.C. operation. A suitable valve lipe up with .3 amp.
heater current consumption would thenm be ¥Y1-6J7G, Y2-605,
Via-B05, V3b-ECA. V& and V5-25L6 and the rectifier, u.si.ng
a pirenit similac toe that shoen in Chapter 10 wounld be a
B5Z6, [f this amplifier im conetructed for aniversal
Lparation mno axtornal sarth must be conpocted Lo the chaasis
except through a .1 mfd, condenser of 400 working volis
rating.

s -

”!‘

SERETRED

W C RSN

TRAREFCRLE

w
b
¥
2
&

RESS
ES, WIRING L

B

lﬂ:-gi_JL.hTT s,
i

Pl
b
c
&

TAUCTIOMAL

I

Fre2m,

A sy v—




M TEET RTY

w

CHAFTER 13. R.F. AND OSCTLLATOR coIL DESIGH AND

CONSTRUCT 10M .

Present-day conditiens netessitate an amateds mabing
his own colls, it I consider it practically 1:pﬂ:itb13 o
equal results cbtained with those of factory marufactoars.
1t im excesdingly difficult to wind coils suffaciently
!.r-aurn.t.:lf at heme for wae with a Fanped condenaer, bat il
reasorable eare is talten frirly satisfagtery results ahould
he gbtained, 1 have personally made 21l the coills taoulated
at the beginoing of each chapter onder conditicns possible
Lo every amatour. For instance, I wound thret medius wave
coile weing different sethode. Firstly, by means of a
sipple hand-arill winding sachine Bacardly, entircly by
nand (which was exceedingly laboricus), and thirdly, weing
a sterdard wind ing rachine. I then measered the inductances
of each ooil and the discrepancy betwesn them was alarming.
However, by carefully adding turne on the coilm made by the
Firet twe wmetbhods, T arrived at s sompremise =which in
Pril'-'t e Eives wary ENII resulte. I remember some FeEaAre A
making coils Lo published datr and | also remember -vividLy
my acute dispppointment when the results of oy labours were
tried in & receiver! ! tharafore feel that if reascoable !
cars 18 Ltiken the details given are correct, but the
approximate equivalent im the Wearite range of P Typa
Coils should ke obtained and used if possible.

In cases where instroctions are Eiven Lo wind a
primary or readtion coil aver another eoil, this oay be dona.
by first wrapping the aotl with a double thickness of thin
paper, the ends of which shonld be firmly fTized with
Fawlplug "Durcfix.” With the aid of a safety razor blade -
parallel saamll cuts about |- apart sheuld be made kn the top
layesr of paper, two at the commencement and twe at the
finish of the wil'nd.:l:nﬁ The beginning af the coil may thens

‘be twisted carefully reund the projecting “tongue” of paper,

and thi= “tonpue” stuck to the lower layer of paper with &
small dab of Chattertoms compound, before commencing actual
winding. Provided no sharp jerks ocecar this fiming is
sufficiently stromg for the purpose. In the lower rangpes of
short=wave coils the primary or rezelion windings are
‘apeEcified to be woand between the last turns of the main
v{ndlnﬂ and the former can be pricked Tor this purposs after
the main windirg 18 pot on.

A1l wirdings are in the sare direction and connections
are a3 follows: Commencens=nt of sain winding o grid,
termimmtion to earth or &.V.G0G. Commencement of primary ar
readtien coil ta H.T, or earth, termination to anode, eta.
If ene 1Ealines the eoils ts be pulled apart ®c that both
windings form a contimuation of esch oither in Lhe Gase
plane, then the two ~guters” will be the ~hot" cormecticns
and the twe “inners® th: -cold” ones.

CHAFTER 14. MAINS THANSPORMER AKD SNOOTHING CHOKES,

Little Aifficulty should be exper ;
e meing tranarormers and cheltes 1.:,"T_t._:‘f§f,:§1;';ci'ﬂfﬁﬂ:’"“B
wn on the circoit diagrams, bt fop the sake of
completencas T have dusigned & Tange of tronsformers ond
&5 sovering the regulremenie of this book amil these
re tabulated in the aroonpanying takle. UDH-'I 5. 5 uui" =
heater wirdings are shoen for each L¥pe, and as Jaminations
#re in short sopply 1 nave merely given the hr-‘l'-'l"miml'.:; Ak
in square inches of lppination window Bpece :in;:dﬂd fes eash
inding. For further details of transformer and cholke
cnstruction I woold refep my reader te the "Radio Coll &nd
Transiormer Marmal ¢ by Radiotriciam Mo, 48 313 ihe serioes
blashod by Mesars BRernards  Frice 2g-

CHAPTER 15. VALYES,

I hawe in the pasi received a nuwber of requests from
saders Lhat futurs publichtions skall deal with apparates
ing Britaish valve types, bul the difficalty has hecn Le
naure that the necespary valwes could be obrained. To
heae readers | apolegise that the valves shewn in the
ircult dipgrams are either Ameriean or theor British
cuniterparts, but this kas only been becanss of avai lability
f these types, After conversations with many retailers
hnve preparéd the table shewn on page 55. Gowprelensive
ebails are given of & musber of alternabirves and cisenit
aluge are shown corresponding with the symbols cn Lhe
ingram in the top Tight-hand cormer. This table, waed in
emjunction with published dnta on altermative valves
uld sslve any diffieclby experienced.,
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