




\ ~ ·I i) r:i1 ,.v 111 pII1(J(J th e c \l[' ~ln ~ :;Lyl LI:; 
Ill ove.; w ith c:on.slanL linea l \'C'locit,y 
;,;; t.ll e i:req ur lle,Y varies. Thus [\i) 

\.he fr rque n c ~r clec:rca:;es Ll1c stylus 
11 ~ (' l'CaSes LllC w id L.11 of iL.s sW lllg in 
o rrler [,1.1 nl u ill [.a in its veloeity, wilile 
111 Ill r c,uns lan L am plitude sy .,LC'Il1 , 
1he s C.vl lls I)lO\les with great,!:!.r lineal 
vr loci ly a l. Iligh f r equencies than 
~.ll 10'" frequ enc. ies , si n ce iL ltCl S to 
Lr~l\· p l a n xcd clist.a.n cc f rom CCIl tre 
ill a g iven period o[ Lime. 

The c()nst~ll1 t a mpli tud e sysLcrn 
ha.~ the di sad va ntage t ha t at i1igh 
rrrquc ncies, tile velocHy is so grea t 
[.hat. tile playback n ee dle will not 
1,rack prope rly. and clitJiculty is also 
expe rience d in finding record 
ma te rials w hich can be cut acc:u
ra lc ly at 11igl1 f r equeuGies . On the 
nthe r hand , Lhe constant veluci ty 
.~ys~e 1ll has the disadva n tage Lhac 
n t low frequ en cies, [' h e a mplitude 
of t ile sw ings may be so gr ea t as to 
Gut into adjacent g rooves. As a r e
sli lL. most cUl11lTl e rcia l c\iscs a-re cut 
by using cons ta n t amplitude at low 
frequ en cies where its a dvantages 
are gr eatest, a nd constant velocity 
at. hi gh frequ en cies, for the same 
rca_son. 

The cross-over frequen cy of the 
two sy .'items is us ually in the 
vicinity of 500C/ 8. Constant velocity 
is a c:ilaruclcristit: of crystal pick
ups and c utte rs, and if a l'(~cord 

were cut wiLll a c.rystul cuUer by 
lhe consLa nt amplitude metilod, 
and l'epl'Ociuce c! by a crystal pick
up, the ou tput wo uld be substan 
tiaLly co nstant at a ll fr equencies. 
Tilis is a lso true in til e case of a 
disc cu t with a magnetic cutt er at 
C011s can L veloc i ty, and rcpruduc;ecl 
by a magnetic pickup. As c\i:;cs arb 
cu t by USing both m ethocls 110\\1
ever. n eithe r type of pickup will 
give a fl at response . Tile crysta l 
picku p be ing a mplituclc scnsitive 
will lO$c output above 500c:/ s, while 
Ll1e m ag n etic pickllP bein ~ velOCi ty 
sen s iti ve, lo::> es output be low flOOe/ s. 
T hi s lo::;s is rough ly Gdb per octave 

1 ' 1' 1" ( !'ll by 

auuve !,lI e e ru,~suv e r fr eqlle lJ c,Y l or 
tile crys tal. nne! 6clb pe r octave be
luw Llle crossove r freqLlency for I.h' 
magnetic piclmp. 

Tlli.) a ssumes per fect GuLters a n d 
pi ck ups. but in fact rcsonnnc~c,'i and 
oth e r dIed::; sumctimcs compens aLc 
for tile cliJTc'l' cn ccs, a nd ,-;U1l1ct.imC'ii 

do not. It so happens th~AI. in
creas er! gh in is seldom r equ ire d II t 
lhe high-freqlle n cy e nd uf tlte 
bancl , firs tly because few sta ndard 
recordings cunta in [requenc.ies 
much a bove 5,000c ' s , while $lU'facc 
noise "scra t ch " becom es annuy ill ~~ 
at the HF cncl of the AF' banel . 
Some of t.ile n ewc r reco rdin gs arc 
ll'.ade to hanclle hi~i1 freq uencies. 
particularly sume 01' t il e n ewel' 
typ es of piastic: rccorclings W11ich 
have receiv ed much publicity ovt' r 
~e as. 

For reasons exp la ined au{)vc , it 
will be seen [hut n o bass compell 
satio n is r equir ed if a crys tal pick 
up is used, but in that case th,~ 

volume contro l should be increa,sccl 
to aL least 2M(!, and u se ries resis 
tor of seve ral m egohms Sllo uld be 
placed betwee ll the "high" lead or 
the pick-up and the input terminal. 
If however a magn eLic pickup is 
used, tile 6db loss s h ould be C0111

pensa ted by a I:!ass boost system . 
This will only be n ecessary if Uw 
pick-up is not alre ady cumpensa lcd, 
~ome of the commercia l pickups 
available already having suitabl2 
c:olllpensation tI-IMV lor example I. 

0-25 ro.4Q c: 
Inpu! Figure 7 . Simple 


MAGt.£ TiC o b<lsS 1100S t network. 

PICl( - UP ~ for lIS C with .]rI UIl· 


8_Ie 
To 

com p ensa t t: d nl<lU

n e t ic p ic k - up.e . o.o'~I I 
Fig. 7. ~ 

Fig. 7 "haws a s il1lpl e ba:;::; I)oo:;t
ing sysLem t ha t ca n be inserted b e 
Lw een a m ugne li c piel<up and Uw 
grid Or th e fi n; t u llljJlili c r s tage La 
give a bass boosL o f (jdl:! per uctav('. 

I·',n", 'au). ~ t], t' I '1 1 :;,\ !1 1lt.. ~ · . :--::-':\ \' , fflr Iht 
I ~ It ;..: :; 7 li,~" (' ; I I ( I . ::-: .:- i l l! " ~ ' I 
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l'n:Sl'uting cOllstructional delaii:s o r a lIew typ c of 

push-pull itudio-frC(jllcucy amplife r syst CJ'l'\ ('[latcnt 

pcnding) giving highquaJ ity p ~! \'fo\,l1l a ncc with a 

minimum of componcnt:;. T h c datu dcscribcs amplificr s 

of 1'1'0111 4 .5 to 411 watts output . 

(;Ut. hUIllJllifie I'S have already hecom' ~ popll la l' with Lhlls" 

interestcd ill g-ood \'c}lfoduct io n, all .1 cvcn whe re lhi:, is 

not a net:eSS:1 \'Y fea turc, this tYlle of ul11 !Jl i flc \' will 

tind numerous aJlp!ications ;n r allio rcceivers , \,c cur(J 

players, recorders . PA systems aud llH)dulators hecause 

of its hi g- h cfficil' n c~' at lolV cost. 
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li N 0 All 

Th (athomp li •ler 
S p e~ cia l is t 

Only "NOVA" is prepared to back its products by 

offering the follo wing IInique service 1'0 builders of the 
Cathamplifier : 

\ II 	Cn'l1plclcci C~th; It1I·Jlific l·" b"l;lI, cc rl wi ll, I.'h(),.~tnl·y rqllipn1~n 
by il co mpet ent stBff. 

(;:' 1 If you filii to o btain SaLisf;}ctol'Y results from yOllr Cath 
ilmpline r, "NOVJ," will :; e rvicc it and milke it pedorm properly. 

( :lJ Only" moclel'at : 
u sers o f " N O V/l " 

charge will be l11ade fOl' these 
tran !] formers. 

services to 

The "NOV A " Cathode 
which will f it into the 

Tra ns former i s the only one 
Mi ni ature Cathamplifier chas sis. 

of 
It 

its 
can 

kind 
;doo 

be used in the 15 watt ancl 40 watt amp lifi ers. N o t e the small 
size.. "''Ide possible by th e use of high grilde Radio.Met;J1 
laminati ons th" on ly C athamplifier tl'ansforme l' l11"dc using 
the se l ami llation ~, , ' nd it ha s been proved by test. Frequenc y 
respons e w ith a geod out p u t tr;;nsform er i~ guar"nteed to be 
withi n 2 db from 30 : / s to lG kC s 

a n d th e p rice is onl) 29.2. 

Sev e r a l output tr a llsform el s ar e 

ilvaililb le to meet yow' I eqLlir'e 

me rits , Th ~ sla nd a r d 15 Wiltt 

t r a n sfo rmer hil S a f re qu e l1cy r e 

~ pon se w ithin 2 db 'I'om 50 c i s t o 

8 k c s . p ric e 59 3, .Jil t! th s t<1n· 

d a rd 7 wa tt V~ I s i an is fl a t w ith i n 

I db from 50 c s t o 8 ke / ' ., p ri c e 

3 1 " We can a l so supply i1 high 

fid e lit y output t ,'a r1 sf,)r rn e r. ~5 w att. 

fiat within 1 d b fl'Jm 30 c ' s to 

12 kc ' s, p ric e n , llnd , w" tL 

t r"n s f o rrn er sui ta bl e for the miollA· 

tu r e Cat h "l11p li f i er h aV ing a r e, 

sp o n se w ,thin 1 db f r om 30 C's lo 

12 I,e :; f o r o nl y .l9 Ii , 

Tra de pricr=s 0 11 a pplic a li o n , 


Am ong O~11 noted t -ansfoo'Il ' cO'& is .... specia l 

d es i \j n ccl for th e " lhll llil,l1 Snn " ;lIl1 p li fi er, 
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a ny V(;. I III Pl:dd 11c.e 
u " td ly qlllJlf' f o r Qlh cl 
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111 Fi f.?. li. Til !; I';(, r:vll(hlry 1'011.<11.((' 
('illwr sid(' of r.cnlre-Lup nt'Pct oilly 
b(' 2fEiV. ;111(1 as I he reqLlir('ci 10:1(1 
i ~ Illlly nOIl1A , n 1001111\ ~rrln.'ir()rnwr 
h :ll1iplp. 

T lw s(,rics r cs L,;f .ol' was fo und 
I1('C('s,'i~lr~·. l'ven wiLI1 Ill{' }PII' vulL
a~l' I r:l11 S forl11 cr. flnel 111uug ll the 
vil ltag(' could l1al'(' bt' Cll re 
ducnl by Ll silll; a smaller input. 
cap8ritor, it wa.' rllund arlvi S~lble 
I l)e(':11I s (' or f.ile ext.rem ely good re
s ponse or tile amplifil'r to low I're 
Clll(,J1ci('s I to k('('p IIl(' hUI11 le vel AS 
loll' :1.<; possihle by 1l .... il1 g all Ln jJU I, 

r'ap:lcil"I1C(' or ~ f' F. '1'111' voltage 
riJ'()ppi111-" resi s l or all(1 f( ) II () lV jll ~ 
[,:lp:1('il.or ;1i S(l 1.f'llci In l'l' rllIf'f' t.11(' 
hlll1l. Il'ilirll is ill:lllciibl.' IIf :1 rl l.,
I :11\('1' or :l f"I\' I'('f'l 1'1'11111 lI w 

Micro ph one 
U tlie amplifier is to bc' u~ecl Il'itll 

:1 low -level rnicl'opholH·. an acldi
(.ionai s tage will be required . Eitl1c r 
a 6A UG or a 6N8 l11L1Y be ll ~ed for 
Illb stage, :ulc1 sui table constants 
will be 0.5M!.1 plate resi stor , 2M~1 

screen rc!sisLur , 0.5/' F' SCL'Cl'l1 bypass. 
J .OOO'! cathode resistor (bypassed 
w i t.h a 251'F eleC'trolyt.ic it grvater 
~a in is required ! :wd a 0.0 5.,1" 
co uplillg C:lp:l (' ilol'. Til(' c l1rls or 

~ 11('''kf'l'. TI1(' 1'(,·;i,.;lor rlrnl'.\ 11Jr 
\'[1 1(.:1>-:(' Oil loar! lo:!:iOV. :·11111 IH')'(' 

;t ~: ;lil1 . a t.1li<'r;IIl(:(, o r HiV is prl'lnis 
~ iblr. A :iY~ reddil'r II ';IS II.~l'r!. II' 
I I;e 1 ·') II . i1f~ I' clifi'f'I's ('01 I.,-;i 111 ,,,,,11111.1'. 

:lnrl 111(' ;ll11 plifir r is Jlilllil1!! il.': 
1.'I'Clprr load . Ill!' 1.21)0" n'.'ii,'illll' 
~ 11(I1I1cI bl' varird IIn t il UlI' \'(,II;ll:l' i .'; 
250V. TIl (' l'ULin~ til 1hi s I'l'.'i i ,'; I."1' 
sl1ulIlrl be :lbol1l'. 25W. 

Thl' inpu t. capf1cil .m II srri .... I Hlllle~ 
nu L ew·.red fl oF'. f.holl~· il I h(' 1i11H'r 

e;lpa"i lo rs may br (II' t.il(' 20-" 1" 
52:iWV 1.:V11('. T l lr 11i ~ l lI'r (':'II:I('i 
klll('(' prnvir!rs al11ple li ll e'I'ill': \\'i111 
;1 l:lH filLer ,·hllkC'. 

111 LllI' l1lil l i <lI .IIIT " C;" I ""lllililiN ' 
;oil IW;'tII'rs w(' r c; ('I1I1II1'('I: 'd If) flllr 
III 1.11£' fi .:1 V w illrlill(.: ~.. IiI!' I'rl,l ,' " 
1.:111 <II' ", hid, II'iI :; ('n l'l ,I,,"!. 

Op eration 

llw ~ Cl'l'r:11 and plate' l'l' s hl o l's 1':1/1 
C011l1('Ct. ctil'cc:tl.l' to t.1lt' B-plll s ('011 

l1CCtiOll 1.l1rOllgl1 a 50,000\/ I'cs isto r , 
tl1e .i ullction or t llc lhn'p rc:;;i s Lo['~ 
I)('Ln g by pu<;s{'ci to ellass !.'i by al1 1) ,,1" 
(' Icctroly ~ ic. 

The couplil1!!, c:apncit.ol' should 
conncct to Lhe "live" e l1ci of til(' 
:1I11 pliJi c r volulllc c;olltrol. For [.II<' 

pn;amplillcr .';lagl' a fixed g rirl I'f' 
sisLul' vi 1M'! w ill bc .'m it n lJh· . 

Gramop one Pick-Up om ensation 

As lll c nt iolH'cI cu rli cr . all Y (' 0 111

p e ll salioll required :;h Ollle! be l ooked 
UpOll as an a ccC'ssory. ralhe r tllall 
:1<; pa rI 1)1' lll C ul11plifi c>r . a nd it 
~ bOlllcl be il1 L('t' pu~cd bet w l'cn LIl(' 
." i~l1a l SU Ul'CC' all d Ull' gr id o r Lile 
til'S!. : lIll pl il y ill~ stage Nu tH a t le r 
IlOW lIaL I ilL: f I'CqUl'lH;Y l' ('S[lO II SI: 01 
an alH p l !l1e r l11ay be, the r" .':i ui L:; 
~l re ll ul n ecessarily p leas ing", rSpE'C' i 
;11 1.1' 0 11 r ::> r: o r ri in gs. 

COl11l11 c r c inl 1'C' l'(1l'ri ill g:; arC' 1l1 :1c!" 
II'itll a r ut.! c r IVhich l1a.' a l:ller ~lI 
0 1' sidc- to-sjde movem ent,. T II'u 
mel.l1ods uf cutting ar t! rOl11l11()nly 
l'mp luyed, viz .. cU Il ~l.a l1 L :Ll11p li l. llrl l', 
:LlI d com;i. a llL vI'locily . In lilt' cnll 
:itn ll l amplitude .'i~ · <;lt.' ll l. Ll1 ~ culLilw 
s l. yl l1 ...; lll u VL'<; a l :VII!) L.lllL di <; l.all(:~' 
C:L (.: l1 sid :' ul CCIl(.re as Ihe' J'requcnl'Y 
varics. ror ,I CO ll sL,'I Il~ input, Lo Lll\' 
(' l1t.l . ill ~ 11 (' ;)(\ , Tn 111 (' cOll s lnll1 
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~, alllt: th :.I SSIS a::> the Ulllvlifiers pru 
vidt::d LlH: ll ::> ual precautions urI; 
taken Lo prevent hum beil\g in 
ducec\. Both supplies are conven 
t ion a l, and use capacitor input. 
SU I1. ubtf' ~r r:tn Rr ll1 ents w ill n(lI\- bf' 
ci l~:; l'ril l('cI, 

15-"'al t lini', 

A SlIil:lb le power ::> llppl y for the 
15-watt amplifier is shown in Fig', 
b , The rcelifier is a 5V4G, which 
wi ll deliver 175mA outp ut current, 
Sllc ket con n ect ions a re shown on 

+ 
> 

'" 
'" 

FIUlI'"e S. Pow er supply Llntt for th e 
15W "C ..nharnplifiel'." The resistor 
" R" I::' Inse l-t ed on ly if the output 
vo lt ~gc on tO Dd exceeds til e requireu 

vallie of 2.15V. 

tile diagram, Reference to v~tlve 
Cl1l'VCS shuws that with a 41,F inpu t 
capadtur , and :l t r ansfo rmer raLed 
at 325V e ither s ide uJ' the second
ury celltre - Lup , t he o utput voltage 
till load is apPl'1JXilllate ly 315V, 

Vllrialiull ::> in Lrllllsfonncrs, 
r es iSiallcc o r IlIler chokes , ami ill 
mains volLage lllay cause the out
put volLage to be dill'erent , and 10V 
e ither way may be Ignored, If 
however the mains voltage is high 
enough to cause the output voltage 
to be higher than say 325V, a drop
ping resistor (R 011 the diagram I 
should be inserted a.s shown. 

Til t! VlLlue of the resi~lur I,il' l'e
ljuired I SllUllld nol be m Ore tllll'l1 
a few hundred ohms if the ampli
tiel' is operating properly. The ra t
ing of t h e resis t 01' in \Va tLs s i10u itl 
be (in U1is ins t.ance ) npP l' lIx ill1atPly 
1 20th or its I' t':; is t.an(;(' ill Ohlll S. 
'[i'nr cXa ll1p j{>, if it i,~ rllund li)a t. ,1 

2l)()~! rc!sistOl' redu(!cs UK~ vulLagc un 
load Lo 315V. thc raUllg of lile rL!

s isto I' should be 200 .. 20 ,:c 10 \Va LLs. 

The s implifi ed calculation i!; 
based on the fact tha t t.he wa ttag;e 
rating should be approximately 
tw ice thc wattage cliss ipation, i.e. 
As I = 160i 1,000 , 2I~ :::. 32 i G25 
or approximate ly 1:20tl1, If the rc 
sistur is not rcqu ir ed, points (a i 
li nd (b I should be jOined. 

Both the 6,3V windings should be 
lI sed, one for the output valves. 
which h:l\e a fairly heavy load re
quirement, and one for the heater 
ut the first valve, Use the centre
i~pped winding for the 6AU6, 
earth t.he tap. One s ide 01' 
winding supplying the EL35's 
s hould te ea rth C'd. 

~-Watt Unit 

anci 
the 
also 

Til e pOlVer supply [or the 9-waLl 
ulliL i ~ a IJwe r power replica of ti1e 
[JI'(~vious puwer supply, and is Sh OWll 

T 
> 
o 
'" '" 

Figure 6. Power supply unit fdl~ the 
Miniature "Cathilmplifier'," The 1,200. 
ohm dropping resistor will usually LJe 
requ lrf!d but may be adjusted to altef' 

thl! OlltPLlt voltage as nec e ssJI'Y. 
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! The lIli1ti/ay PUbliohiny Compcmy, ]Jubli~hers oj Auslraliu's 
uIIly radio-electrical trade week l!J n ewspaper "Radio Elcciric;Cli 
Weekly" first pu.b.lished eletails o/the "Cathu7npli,/ier" in W EEKLY 

~ on 24 0' 2. / 5U. Other articles / ol/O'Ivcd in !;i ll cceeclilly i:;slles.: 
! So great was the demal/djorba th nulIlbers c() nluininy lit e 

(.rticles cleaUng /lyith the "Cathamplijier ," lIwt they were 

I 
{juickly e:rhallsted, Furlhermore, the inLerest., nol ouly oj Lhe 
ruelio tracie, but Of others was aroused, (lnd Lo //leel Lhe clellwlIll 
jor in/ormation. all available maLerial has been collated (mel r e
Ill/bUshed il! this bookle t, together wi th 1II11Ch aC/(IiUOl!a/ in /o r 

! IIwliult '/IoL included in Lhe oriyiual article!; , 

\ The circllit 0/ the amplifier is (Jll i te new, w uL (/ p etleuL has 
/Jeell applied fa)' by Ihe desiyner 1\[1', C, A. Prlrr!I, A JIl./ ,I?,/!-'.! 

! 
( AusU , (! cOJU:rulLiny radio enyineer, who des ires II) ac/rJl.(iw leclye 

Ids i ndebteciuess to FerYllsonS' Tran~!ormer0 Ply , Ltd" /01' ])1'0

\ 	 vicling the original transformers re(jtLirecl jar the 15-wa Lt a1/Lp/i
fier, and also to Mr. R. Meadows, A,M.I.R.E rA usl.) ( WEEKLY's 
Raelio Technical Eelito r) who built th e proto t ypes and carried ollL 
most of the 'measurements on the'ln.I: 

I --~-~~---~~~~----'-~-------~ 
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1AJORLD'S S AL ST AMPLIFIERS ! 

PI A ENT HUSI AS TS 

lie ATH AMP LI FI ERSil ARE TH E GOODS 

* Mor( watts per LB or £. 

* Pocket size midget chassis .. 

* Terrific ga in perm its hig h percentoge 

fee dback, even allowing omission of 

one voltage stog e. 

* Negligib le distortio n. 

Less noi'se an d greater stability. 

* Greater re liabili ty and simpler circuitry. 

* Lower cost . 

Our Comp:JnY cen fo resee the many od va ntoges 

for Ind ust rial Sound System s and we are now 

In (.1 pos it ion to supply completely wired and 

laboratory tested "Cethamplif iers" of 5, 15, 30 

or 60 wetts 

1\'/,1/,:. r; II (1 '1/ ' " Itll U il r; \ ~ S /(' ,III , ' / ' ;/ 111 1 111" l )orl ll/lI IlJ.~ 

sSs Soun & Televis ion Coy. 
Canberra Housc, 297 El izabeth Stree t 

SYDNEY MA 2198 

A 0- o tt lI ( ot ha mplif ie r" 

,\0 :lclll:ll \,;urk il:I S bee n clone Oil 

n 40 - wa tl IL' rSiutl () l" tll<' "Ca lll 

~lll1 p liJi('r, " bllt some l'ons icic r alioll 
has b(~t'll g iVI'11 Lo UIC' maLl e r , :l no 
l or 1I1 E' beL1 cfit o r r eader s wh o ('are 
tu try s llch :1 n amplifi er [or ttlel11 
se lves , the r o ll owin~; sll g :;est,irlllS 
I1 WY be use f u l. 

Type EL34 valves would prov icle 
Ull output in f'X C2 S::i of 40W, a nd tile 
cirClliL wo uld rCllIain lhe s am e a s 
thl' 15\V ' Cali1Dmplilicr" excepl 
Illa t I.ht' 1.1\'0 CD thod e re s isto rs 
::,:holllcl be v:ll' i ecl Dl '()lll1d 3D!)" {' ach 
so t ha t. th(~ total 7, (,!"O signa l pial f' 
clll'J' r nl is a l~uu t 141J - [50 I11A . 

Tile l:laLc- to -plate load /,(l be r e
tlcctecl by Llle ou tput tran sformer 
would be about. 4,400~) :111 ( t L1ll' c ur
ITnt ])I'r w indiJlg [OOm A m a x DC, 
\ \·ji.li a mtin g o r 40 - - 50W. .'\ 6AUG 
Sil r) uld easily driv e t h e ou Lp li t 
va ; \ es , ancl t l1l" sam:> cathode l rau s

1'1 (lITI I iH' VC a~ ill LIH' milliallll'r' 
I'('r., ion o[ lll(' " Ca lll :ll I1plifi<'r ." 

Till" over all l' ain s llllllld II U [. t; c 
rpd u cecl more Ll1n 11 2 or 3 Limes by 
t h f m eclium o[ overall fE'eclbaL.:k 
with an <l mplilil'l' of t his pUIV!'r. 
IInless ve r y deta iled mcasurements 
1'0111 be macle. It S11ll11lcl be pn:,;sibJ e 
ulld e r Lilt" conditions suggeste cl to 
cblain [ull o utput for Ic,'i s thall O.:.iV 
itqJllt al1d II' iUI I:',;s liwil 2' , di.'i 
tori iuu 

1\ p a I'Licul<ll' point wu l"l,li lr.\inf~ 

is to ::\rlcl a nel w ork to [ li e s"L.:onci 
grid , ;I~; shown in Fi b' 1 I ell in the 
int.ruclucLul'Y sec tiull 0 ]" this ponk. 
t.o g i ve t h e sam e g rid ('utTClil 
Qtl cc.:ts as apply to I.hI:' fi rsL ouLput 
vc1l1o, which may be necf'ssary wi th 
a job of thi,~ PU \\,('I". A lI1l' <lsUl'e 

Ill l.'11L o [ lin cari ty \','11.11 and w iLl.lOut 
this n <'i,I\'ork IVUlJld quickly :-;1101\ 
i L'i va luc _ Tt1l' n etwork coulri 1'0111 

furm e r a s in 1. 11 :- 15\\' ve r s ion co n prise ~I 10 ,OOO ~ ! Jixed r es isto r pl rlCf' d 
bt! 11~('c1. acl'()~S t il e' :;;e concb r y o f the eaLl1u cl t' 

trClns f (lJ'lIle.r. Oll t ' ellei o f w hi c h CUI1 
T ill" rfTi c i('ncy o f the ou tp ul Ilel'Ls to lhl' g r i(\ D[ Ul~ sl'cond uuL 

tran ", ]"o r Inpr Sllllll lcl not be les s PU L va l ve , T h e uLile l' el1 d v i tilt' 
than SO';, :ll lci th ~ i ndu ct.an c e oj \\'ilICUU l-:' , insl,'nd ti t 1J('1t * l :tl ll 
Llll' prim a ry at. lIlaxilI1U II1 signal l1(~c ~ed tu c<ll"tli, c0I1 1WcLs lu ~ , 
s huuld gi vf' Iess t ball 1J.2dt) l ll~s tl Il,05!'l" c apncitv r allcl a (). 5M~' r"
4{lc' ::i . N o fe Nl. bac: k \\'inclill~ wi ll b e sl::; Lln ill pur ~L lle l, Llw u lllt' l L'llIi.o; ul 
I" Y llI i r('( l , i Ilf' Old pul. I )(' in ~', rpd bark II'lli ( ' 11 CU I1IH 'd t o ( ' ~l r tl l 

Powe r Supp li es 
Nt) jlu '.V (' I li u pp lit':; \\'(' 1"1 ' ill l' l ulil'd ;Iry " l ' l li l"l" I:"J 1', :1 ,; :( 1' Cl il: dJI, ' r!JI 

Ull L11l.' dl a s::; l::; u l Lil t, I wl.l ;[ lll j.l l d ll' I'., " Ltvll I)I"IJj ccl.'i a.'; lll l'oSe . 'I'll ,' L1 1.h 
Ullil !.. P rilTwrily Il n 'SI ' UllljJl ilil- rs w . ' r (; IlIt ' rl'ly vat·lt,d tt l g il;{' tilt ' ri ' 
11 1'1' <0' d l.' l ' l' loped a ,~ SIII)sLiLules fur lj llil"l'ri (l lI t lJul vo lta g e U ll I J.I~[( 1 ':ll b V 
I.'xj ~ lil lg ~ul1Jllilk l' :syslem s ill \\'tli cl1 <'1. l ll.iOl url il l III ~ r.; a li t: vI 1111.' 15W 
pow!' !' ., \\pjJlic ~ w er e aV ~lil a bt e . In amplij-i er. and 250 V at ~11J()1I1 !llllll A 
acleli LIO n . n works hOjJ PUWN SU]Jp l,v lu I' Lil E' 9W amp llJi cl'.l 
h av i llg :1 pow :> r t ran>lt'o rm E' I' wilh Ti)(' r o i:, lI l) n'~l.sOll w h y tlH ' ]J1) 1Y:.:' l
t: JjJpill !!, 'i L'il,llr' r ,'ii d e ul tlll'M'(' Ull cl :-; u PJt li l;., siltlllid I I IlI iJl' IJlIi11 I I1I li l t' 
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ing :.Jgnal tilat counLs. Al lhough 
th is may seem to ind icate nOI1
lilleariLy, a check u;ce description 
of the 15-wiltt amplifier I s huws 
tl1:1l the amplifter is eSt;el1l ially 
linear up to full outlJut, after \'. hich 
it tapers oft. 

11 a square - wave generator and 
:lRO arC' ::nailable, a sq uare wave 
fe d in to the amplifi er a t 1,000e ;; 
l cvt;: n with an in e>"[Jel1s ive 0 P 
ll'a ns fo rmpri s h ould re t.a in til :, 
chaml'teris l ics of the origina l. 

Feedbal'k 

Feed a s t eady s igllal to the 
:1 l1lplifi e r and adjust tile ga in COll
lrol un til the output is abOUt. t\':o
thircls of Jnaximum. Tl1e eXllet 
se Uing is not cr iLical as lL is ne(;~~s
sa l'Y only to obtain a convenicnL 
GU( pUL \'vJtage leH'1 as a basb rut' 
ad j u~tmen& 01 Lhc re,eclba(;k cireuir. 

ThiS clOIl f', lIle fecciback circu it 
should be eo nll ec ted and the res is 
lOr aciju steci until til e outp ut level 
h red uced to abouL one-q uul't:~ r of 
its initial va lue in the case of tile 
~IW amplifier , and about one- sixth 
in ll1 e cass of the 15W amplili er. 
These se ttings will prov id e tlu' 
recomm::'ncle cl feedbac k factors or 
llbuut 12clb ancl 15db, resp ectively, 
1' 0 1' the two a m plifi e rs. 

If lh e amp lifi er oscillates Wll f' l1 
reedb nc k is app li ed , it m eans that 
t h e \ oice - coil (or feedback! . wind
ing of t b e o u t put transform er is 
\\Tolli?,ly con n ected, and the lea cis 
::: houlcl be rev·ersed , connect ing t h e 
ca nll t o the side where the reed
bh cl;: resi stor was connected, and 
vice versa. 

It may be noled aL Lhis pOint 
that oscillaliul1 may occur before 
(he r~cdback cil' cu it is eonnecled. 
ca USi n g 0'111 OU~P llL reaci ing to be 
obta in ::d with no signa l in put.. If 
Lhis ocems . t he seco nda ry connec
tions on til t:! cu Ll10cl e tra nsform er 
.ohould be r ('ve l'seel. Thi~ pOinL 

sho uld be checked bcl'ore t111~ feed
back circuit is (~o Dnected I. which is 
anoLher r eason for disconnec ti ng 
(. 11·(' reedbuck loop before balanc
ing I as th e feedback may preve n l 
the o:.;cillation and g ive m L:il cadjng 
results . 

It. b n o t practica l to f!: ive exac:L 
output leve l fi gures for the f(;ed
back adjListmen t, b c~ca u~·:; Qr tilt 
vari ety of louclsl:eaker voice-coil 
inlpeela.nc:1.'s which llIay be used. 
Howeve r , as in the case uf tile 
i::u la neing operation, th2 '2quution 
E = \ (WR 1 may be appli~d tu ob
Lain th2 vultu[.;;c present in the 
\'oice-coil ci l'cuit. 

Taking as typ ic:a l examples :2 and 
l~ ol1m voice-cuil l:ircuiLs 1'01' lhe 
9W and 15W amplifi ers. rcspec
tively, aile! working [ll output pO\\,2r 
;2 ve ls of nv (a;;s umil1.fj a standard 
transfo rmer! and lOW, th:' initial 
\'oltag es be forc feedback is applied 
work out at some t.hing likl-: 2.8V 
and 9V. This m eans th at. t.he (;or
r ecl teedback sPt.Ling for HI J 
I' mallc r amplitier will be r 2a(;hed 
when the output vultagc h rcduc :cd 
to ubo ut O.7V , and fot' the 15W 
am plifi er al 1.5V. 

fia \' ing made Lllh adj ut;tll1ent, 
and iI eve rything is in orele r. it 
~l1ould be possible to restore th2 
in itial output level si l1lply by Lul'll 
ing up the input gain (;ontl'Ol 011 

ni l" amplifie r. If this is nut pos
si ble . either insufficient drivin ~' 
s ignal L, ava ilable or su m e portion 
of tile am!Jli!1cr is out of adju;~t
ll1ent I in(;ol'l'ect nJ!Lages or resis t.o r 
values I causing gain to be insutri
cieut to offset. the loss due t.o tilt! 
J'p edbaek. As desig n ed a nd buill. 
with lhc 'lulue::; and va lv es ShOWlI, 
gain 01 thes2 amplitiers is mo]'e 
than adequate for Llils purpuse , so 
t l1a t rail me tu obta in sulTieiel1 t 
gam (;~\Jl be ta~;cl: as an indication 
o r a wiring, \·alve or eomponent 
fa ul t. 
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\ LJDIO - FREQUENCY ampltft e r ..i 
. . have a lways proved n. popula r 

su bjec t w ith tccl1l1i(;al rea ders, an d 
over the years then! has been a 
con.~tant search lor Llle "El Dorado" 
popu la r ly le rm ed " hi:,: h fide li ty : ' 
AC[,llally it is not a d iflicu lt matt er 
~o produce an amplifie r hav ing 
good qua lit y reproduc LiOD chal'a c
te l'i~tics , but just wha t consUl ut::!:; 
. high fi delity" is a concept thaL 
.'lcm~ to vary ,;,,"iUI Lh e limes. 1111
pl'Uvelllents in cumpol1 E'nh aild ci r 
cuitry h ave bee n [Jar lly l'cspon~ibl l: 
( UI' a t iglHl? lIing of ge n e rally
al'l:epted prinCiples, und rur g r eater 
:, L[ elltinn is g ivc lI in these days t.o 
linea rity. harmonie dis[.ll niul1 , u nd 
slmila r subjects limn in L.ile past. 

Al til ough ma ny gOllci fl m plifi!!l's 
I.m ve been proc1uced over a pe riod 
1,)1 years. (h eir cost ila:, 01 Leu m ad :c 
them prohibiti \Ie execpl for the 
fcw . Tile "Williamson " a m plifie r is 
an exampl:': of tilis. In con t ra sL, 
Ll1r "C:ltharnp lifler" giv(;;; exce ll ell t 
rt'.-;ul ts with le ss than u do:-:en re
sisto rs , (wo capaeitors, and Lh e 

u c t i n 

lIecessary valve,s a nd trfln!; former". 
ill a very small space. 

In Lh e pu:.;t, adherent s of good 
qualiLy lwve bee u inclined to bc 
wary oJ the use of transformers in 
AF a mpli ft e rs, a nd nol enLirc ly 
withuut eaUS2. In the case 01' the 
"Caii1amplift e r " a good uutput 
tra nsrGrrncr is .i us t as essential ::t'i 

ill any othe r type -o f amplillcr. bu 
Lhe cathod e t rans [o rll1e r is not 
criti cal 1n its ;;ped!kation:; . as iL 
iK used ill a jaw-imp edanc e cl e
gc llc ra Live circ ui t. 

T wO prac tieal vCl':;ions or the 
"Cathnmpli fi t: l''' a re described i n 
tilesc p~l ges . L11C! lint. a i s-wat t 
unit. conpriSil1g ~l pair uf EL35 's 
dri ven by a 6AU6, and the sccond , 
'" mi niP lure ve J' ~ ion using tin e 
Philips Jn n ova l::;, capabl e uf deliv

l ing tc' tween 4.5 and 9.4 watLs 
depend ing on the output Lrans
fo nne r used. 111 add iLion, SlJme 
sug gesti ons are made for the bene 
fi l or t hose who woule! like t o 
cxpel'iml'nt \1:ith a high-lll)were d 
unit 01 a bout -10 wat ls. 

•
SI C Principle 

Initiai Consid erations I. g I Low n oise . 

In Mr. Parry 's opinion , th e idl':a. l 
n:q uirements for fI basic a mp lifi.e r 
a 1'::- : 

(a 1 Size. Small, simple. compac t.. 

( bl Resp onse. Wi t hin ± lclb from 
30 to l S,OOOc s. 

(e 1 Adequate sp~~ak er clamjJ l11 g. 

(d I Low harmonic distortion 
(jess than 2.S ""'r I. 

lei High ~ensilhiLy . (For lSW 
outpu t. less than 0.5V in pu l.J 

(1' 1 G ood inheumt s Lo b ili ty 

n a conventional PP CllllplLliL:l'. 
the r;ush -pull outp ut s tage w0l'ks 
M haLl' n orma l gain, or. in Otl12l" 

wc rds. t wice the driving voltu g-e is 
rCCjuired compar ed with a s ill glc
encled ollLpuc s tage. In the " CaLh
a mplifLer," only s llffici21lL driv e for 

11 £, or t h e PP va lves is r·equired, 
sin ce Ll1 ' ot h er valve i ~ driven by 
th e catllode transformer. In addi
tie n , in normal phase splitLe r sys
t t l11 S, an additional va lve is re 
qu ir ed Lo obtain 130 ? pbase inver
sion , anrl contrib utes ouly 1.8 gain, 
whereas in t h e "Ca Lham plifi ~r ." 
full gain i~ obtain ed from a ll 
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tYPEMAZING NE 
'RONSOl DERtN 

"\\/\/ '
~ [XJ@lf~ i~, 6 sec~ d 
// J If ' \' \\\~ sold e rs b ~ ges jobs 
TIll' IIi!.!g t" .. , ju l •. rlt! · r4l11 j.!11 1 ... 1 jill. i ~ qui ,'" 
; lI ld ... illlpl/· \ \ i llt tlli .. ; 111I : I :l ill ~ 11"\'.. :--' 1-11 1" 

:-': 1.Jd''l'il1~ 1 1' 1111, 1 . l tI~ d C . 11.. ..k ill g, ~ ( _Ii, 

Hadio 'Llllld :wlu r f' c ,Ifld ' ;Z , tlll .. \\ r ih'. 

" \\ I ' h;" 1- 1111 \\ di - f' ;I/ ,d. ·" ;11101111'1" ir o l'" a1\~ 1 

It :- I ' IllI' :": n 'lll' ,,' '\ ( III - i \ , · I ~. / ' \ ' , : 11 11 11 \ \ .q-k 
!"·r \i4l1l ... 1~ d l llll ' Hi ll , ;, l ri ll ' , :111 inIlL" T ll i 
1 ' ''lI il l ; lll~ ;111 , \ .. lil tl l ' (" 'I( '" !.!. ( . "" ill ;-. I ;IIII lit ;Il · 

ill ~ !lnrhi!! ;.! - hll l' l Ilr p, ·d, ·,·lioll :l ll d "' :ll i - · 

fiH ' l i o/l ~ "llI'r itor II) :l II " ,lIi,l ! 1'lIf"I ' l"t-cd ill 

,II I' p :' ''' / :2 11 ~, .11' ... . '1'1,, · "' I' Op . "p, ' r:I' .- f l'fl lI l 

~}) (I .. ; '\011 :- . ,\ .j :. ,1/ ' Il ,( : . '1" .. II H ' ~ Ih,· ,,\\ildl i." ' IHllfotU tJ llN' Illu,H r .tt;·J l~ (1, "

rill g i::- Illl'r,·' ,\ I IIT ....:-t· .! ron,. ,!'.! "itll ;I li d, ! t.:f:lIU td <' lI pp l.' 4.; "dL ( " II 

,4.I~. hJ;dll~· I'll;' 11) (> Sl'0lll' SOWt:lt 
t IIl ltH ll 1II ' I ' ~"'IIf'! ' n lld ill (, ", ' j"IIIII ... i ~ 1" 1' ,1 .1: 

,I t.,;z,. , It i: b\' aJlnLl,. at t: Xl r n '. ut l 
fHI' f Olllilltltlll 1'- 1I ~ " . TI'~ ~I ' " II' I'or ~1I 11r''' l Ii : ' OU ~'4li" i lI n u IIUt\' hI" u ~(('1 e l l 

It ' .; rllll~ ;l IlOlr :lfI!, , / ·d ,111.1 111 " pri n. i- 1'1 fl . rf. :liJlllltl li Opt t'nI 1rm Prlct' , '!r'J f. 

liTTLE JOBSBIG JOBS 
, ctil lll il (I f thn 11"n1' I' ~ 

Tht S f lljH' ! lhl! ril'" l r lltl II IIklllh 
p 

II',,, hi fUf' lltr i, IlI lx.r;/f Il ,It' :': Il al l tibl.' i ur PI li,! ' .~ i 

lIorl11ttily 10('1 h:.- <,cr " jr, rll l 'l1. I ; hi' ." \1' ~ ' IIl.· 11 1011' jH~' "" ,,,1 
.,\1 lill,,,, (JIll) H " )-1-. It H, llpplh 'd WlI ll 01 ~ " I . " p t tlh\t till: ' 1'1'1 
' 11 '~ l fl1llsf'1r111"f' 11nd h ahf'l I q lli p p{" d \",rl " 1 ,lId lIeh l!'. 

111'('1 111 hllhllo" h f ;j~_'~. , 1 'HI' Ih. Ir lJ u ,,' II It h 1111 ,hI" til' 
IIIIt In U~I'. "rl l II I .. (uk .. 

A ust ralian on d O.,,~rir!o 4 

m. . McLEL & • TY. LTD. 
Br adbu r y HOll ~(" ~ 5 Vor:" i.i tr-if! ct. S y dn~y BX 250 8. 

M A NUFACTU R ED BY SCOPE lA 8 0RA TO .o. / E S. M ElB O UR NE, V / CTO ~'.A 

li 

;',nd turn up t h e g ai n (;Oll t l' ul unLit 
th e ou t put i s a bo u t 2 3 m a xi m um . 
T h us lVorking on an 0 P fi g ure oJ 
4 \, 'a t Is wit h a 2!! VC. 

E \ IWR I = \ (4 21 

= I 8 = 2.3 vo lts a p p ro x. 

,"'[1 l'xaet r eaclin g is llOt r equ ired. 
COlln e ct the VTVM probe betwee n 
the CT o f tJl[~ t: a Lhuc!e winding and 
t; <Irth m;in g a lOV AC rangc. and 
a d j u s t. b a l:ln C: l ~ ClJ nt.r ol ror mini
m um r eadin g. This may n o t li2 
7(' ru . bu t it sh oul d be a very luw 
re a din g. The vo a,age r e111<1 Ll1ing is 
a m ea s ur e of t.he nurm al distortiun 
l o l tage prcsc n t a f t e r Lll e funda
m cn t.a l I O Il ~1P.CS 11a ve bee n equalised 
a nd ca n ce lle d . SlVi tc h to the lllW 
AC r a n ge a ncl conlpl t't e Llw aclju s t
ml'nt. Cll eck t h e vu lta ges at €ac h 

lIt.puL g rid tu ens ur e tlH'Y are tlw 
,'.'amC', adjustin g th ~~ balance COI1

tr ol :,;Ji gh tly if nC(: I·'s sary. A s ti1\" 
yultage h e r t' may Iw SC I' Nul vol ts . 
li S,' the lOV range OIl tl1 ~ VTViV! . 

Alt e rllativel y t.h e balanee c Ol1i:.r ol 
,-'a ll be ad j ll.... Le d until the AF vult
a ges u n Llw ~I\' u p - p g ricb are equa l. 
b ut. thi s l1l' c l'ss i t.at,e s t\\"o meaSUl'{' 
m!:ll t l' eac h ti m c the balan ce cun 
i lU I is adj n"ted. h en ce t.h e ro nne l' 
I11r t,ilOd is pre f e rrc e! . w i t h a ti nal 
('he ck o n Illt' g rids t u " 11 0urc l hat 
the :ld j us t.lll CII L i::; a ccurate . As Uv 
ba la n ce GC lItru l i:; I(' ft. s~ l a t t h c 
ba la ll t e pos ili oll . it. ca n bc m Ollllterl 
u ncler tl1 ::, c h ass is. 

Ma n y cO lJst ruclo l'::; I\ ' ill lloL l1a I' C 

VTViV! . C RO . or AF osc illato r 
a va ilabl e, but. i f n ot , bal a n c in g call 
s ti;l ue e trcc t. t' d w i t,11 reasona ble 
n CCIII"a cy w i t h tb e aie! ur i1cad
p h on es a nd <l lu\\, -vO If ab: e AC so urc(' . 
Tlw AC sOllree lll ay be one o f tl1 e 
h l' aJ e r w in clin gs recding- t,he a ll1 pli
fie l' o r a .';e pa n 'l. ( r I·, r an ~ r o rm €'r. 

CU lllWcL a lloLe n t. inmeLe r Of a ny 
COlli e n ic: nt va lu l' across tlIe AC 
SOli rc.f' a n d t' <lt" t I1 one s id e ot t ill' 
po t e n t lO lJ1 ete J' t o c h ass is it" t h e 
I r a o..:;fo r m e r wi n d in g is n o t a lre a d y 
D: lr the e! ,wh ic h it w ill be if o ne o f 

lhe ll~atL l' \\' imll n gs i;:; u~ edl. Till; 
111 0V ill b a rm nl l h e po~en tio rlJ et (' r 
t h on CUJl lll>('t ::; t o the amp lifi c r in
p u t tH lllin a l "u th a t 0. ;; 0 (' S AC 
.' ig lla] is a pp j i ~ e! , 

In til e cu ~e o f Ih e 15\\' ,u llpli ft :' r, 
t h e ce n tre - l ap or l h e c a tlwck 
tran:;fo rl1lf' r is le f t 0 l:ell 1'01' b~llu Jl (, 
in g and it i::.; u nl y n t" CCSS:l r), t o t;1)l l
lIeet i iw lw a d pl10IJes bf'tw e" n t i l " 

e ntre- t a p u nci earlh. _-1dj u s t the 
AC p ot f'n tiOll1ett l' un li l I. l1 e output 
is abo ut 2 3 uf IllHxinl1.1111 a s ,i ud gl:' ci 
by the f' a r . th en adjus t till:' balol1c :' 
cont r ul u nt il th e hum ill t he lwa c! 
ph o nes is a t a min imulll . The a el .. 
jlis tnH'n l s ilo uld be q uil e sharp , 
Tl1 c n d iscunnec t the he aclph () LJ ~.'i, 

Fairly hig h n's i.s tancc lleaci phOlll:." 
s hould IJe used a nd thd r l'e ~ istan ('c 

will n o t g re Gt ly atfec t l h e r esults, 
becall se bias is ob tain ed b ~: scpa r ·
ale r ~· .'i i s t o l" 'i a t thl-' c al ;l (Jd ··,.'; or tll" 
() utpul I 'a l l'(,s, 

WI'ic' 1l b a lancin g tl w :')I,.\" :lIl1pli 
licr h y th is J11 f '<111 i' . i t L, Llc\v isabk 
1" u c o nl1e d · a 2l)() ~! 1" 1' .;j,.;tUl" rrolll 
l' (l c I1 GlV1 5 c: l t i1uc\ e [I) !;" .n l b , OPl' Il 
cir cui ti n g til l' l'anilr:cl i!nd o f l ll e 
f-: 5!! n's i;;t u l" . C()lllll' C~ h e lll' <ld 
p ilU ll CS IJc t.w cl; n Cit e , Pl'1: e nd (1 1' 
t h e l'{' 'i iSlo r rlnti p<1r t l t. [hUll bn lan <:C' 
fo J' miniJ11Ul11 hum [h i;e 1"n l'C'. J\ 
1000e ;-; '1llLli l.l ,'i i g lHtl " 'ill pe l'mi t 
b t' l.lc l' b:"l la ll cP Lllan . l ;jOe s AC 
s igna l. R :: l11 11I'~:' the :2 1)1/': j" ! ' :; i ~lo rs , 
a lIe! ~tll d(' l' rill' o5~! l'P,<i.-ltor iJa rk 
int o p la ce . 

U s ho ul d be n o ted th ~tl Uw 
ba lan cr co n tl"o l w ill hu ';" .l cl ill" C' r
e llt ce t lin g if seve r a l MJ(u:; Lm C'n ls 
ar e m ade at l'anU lI ,i ouq.l lll le\'I'I:< . 
.oin ee tilt' ba lan "e is p.ft'edhe o ill y 
at the se t tin g I1wd.e. HtJwcYf' r . 
,~ in c:(' ti ll.' i n pu l s iglla l \',H ies (J \'~'l' 
, lll fl\"(~ l' agr. vn lUt' , t l li., ha.;; no c1 L'lrl 
nJ(' ll t a l pfl'(' (' t 0 11 LIll' l'i md I"f'V l" i) c!\l C
l iun , b,ll th e p u inl is l" ;l l..; crl l~I ' I'~l l1.',:' 
,'O l1l l' r C'Qc1 E' l':; , r t'(' IH' (' k ing t li e set 
tin g Ht II cl i fl' l' l'c' lli. II'v I·l tu L11Q t ;ti 
fil's t lI ~rd , may \\ '{1ll ci t'r ": Il a t 11 :1' 
Ilfi pJ)<' n e <l ' 

11 I~ tl l e ;wC'r agc <'I1I'C l I':~ .' \';Il'.v
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he only book covering practical servicin 
problems of Australian receivers! 

I f you are interested in 
the servicing of radio 
receivers, design an (1 

construction of s t 
equipment, PA systems 
or any similar work, this 
Australian radio hand
book is a necessity for 
your workshop. 

B as c d on technical 
articles from RADIO 
ELECTRICAL WEEKLY 
(the trade's only weekly 
newspaper), this valu
a ble 368-page Handbook 
forms an atlthoritative 
guide to radio servicing 
and allied operations. 

It 's quick and simple to use, too. In addition to the alphabetical 
indexing of each section from the front, starting with 
"Accumulators and Batteries" down to "Workshop Practice," 
there is a comprehensive cross-index of 4,300 entries enabl ing 
instant reference to be made to all sectjons of the book h 
which the subject required has been discussed. 

T ECHNICAL TOl'ICS RA DIO HANDBI)Oli \'olume 2 is the 
~!l ccessor to the popuhu Volume 1 which sold out in 194.!1. 
It contains entirely different material and already sa lp.s 
are intu four figures. Make sure you g'el 'l cOllY of t11 i~ 

useful and practkal Australian radiu handbouk-p l"iee IS/ 
plus 116 reg. post. 

Obta l,n ab le from technic:!1 boo~(sell e r~., whole sale r'S, 01' dil'ect from I'vlin gay 
Publishing Co. Pty. Ltd., 146 Foveaux St., Sydney; 96 Collins St., Melbourne ; 
115 Queen St., Brisbane ; and Reid House, Feath'erstone Place, Adelai d e. 

Also obtainable is the R adio Diagram & Intermediate Frequency Index 
( 5 / -, plus 9d. reg . post) which contains the intermediate frequencies of 
Aust ,ralian brand line receiv ers marketed since 1938 - a wonderf:J1 time
saller for the serviceman. 
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stages . wh ile a t the ~aDle lime the 
C3 th ode transform er dr ives the 
second grid in its proper phase r·8
l a tionship. This high gain feature 
en a bles a large de gree u f feedback 
t..c be inco rpora l,ecl. or alternat ive ly, 
a llows the omission of an ea rlie r 
nmplifying stage. In addition , 
elimination of the pbase splitter 
val ve a nd associated componen ts 
~a \"e s space and reci uces the cost. 

Thes2 points will Ix; ma de clea r 
on refe rence to Fig. 1. wh ere the 
cn thode transformer m arked "T" 
in the various diagl'ams is con-
11-f cl,~cl in tlw cathode circuits of 
til e output valvE'S. T l1 e ci rcu lating 
current of these valves procluces a 
vu ltage across the sec-o nd ary, the 
magni t ucle uf which ca n be varied 
by mean s or tile res is! or "R " and 
thus ensures th at voltage uf the 
cc rrcct ma gnitude and pi1a~e is ap 
plied to til e grid of V2 to maintain 
properly - ba l::l1lced push - pull 
opera tiem. 

As the higl1 - im peda llce mpul to 
ihe fi rst valve of the output, pair 
io unbalanced, the st.age can h e 
driven by a high- ga in pent ade 
umplifi er. Tl1c infiuE'nc l' o'f the 
cath ode transforme r is r elatively 
small on a fe8d back loop. a nd as 
adequ a te ::',n ." iti vit y is available 
with only 0112 precedin g stage , the 
feedback can be app lied mer the 
1.\\'0 stages, e n su rin g l11UGI1 great e r 
inherent stability. EV 2n with feed 
back. a standard pick -up will de
live r more than sufficient input 
:::igna l to drive the amplifie r fully. 

Beca use of the m ethod of dl'iving 
the P P valYes , Mr. Parry 11as named 
his ci rcuJL "Ca Ulampll fie r ." and th..e 
basic circuit ot the Qutput stage is 
~hown in (a I, while (b) sh ows a 
varia tiun which does n ot requir 
a centre-tapped tra nsformer, aucl 
ICI is an arrangemen t perm itting 

bOLh AC and DC balancing of the 
ou tpu t valves . 

Tbe moditlca tion lid ) also 

7 
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FIGURE 1 

( .;.) b aSI C cir~cLlit of tt1/! "Catl1 . 

a m pl ifier ' . (b ) A modifi ca t io n wh ic h 

was lI$ed i n th e 15W . u n i t . A c entre

t ap IS n ot n eces sa ry . (c) 80t h /l.C 

and DC l:;ta lan cl ng is pernl i tt ed in th is 

a l' r .l l1g ern e nt. (d) A v a r Ia tion whi c h 

keeps th ,·! clrculC:lting sc re e n c urr en t 

Ou t of t,he cathode cirCUit, and so 

maln~ i n ~i th e r a t io b e t wee n pl a t e 

and s cre t;! 11 c u n-e llts at ttle n e gat ive 
vol t a ge p e ilk s w i ng. Thi s sys t e m al so 

l)rovtd es a me n n s .of m atch ing the 
output gr id Cil'c uits l wh i ch 11t1ay b,t! 

uec e.ssr.ry in higher.power c1ss -e rnblits. 
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II1UY bL u l i lllt:rCl) L. III tl l' ca..;£' 0 1 limit lilt' I' t ' n ( re-Lu j) flt balan Ce 
111!\ h - p uwe r pcnLodl' s . the l"ut.lo lJe- Obse r l'aLi o ll Oil the CRO here t (' J ~ 

w('ell plate and SL:r !"cn tt llTc nt s Iyl1c t,h e r t h e f lu lela lll c n t a l AC r l ~l l ." 
is nut n1.1 illta in ecl nL Llu: 1l ~ ~ctt l vC :UlTC 1.JlS a r e equal. If not . t llc,v dl ) 
vo lLag" p:?uk :;win!:(". Dnel l u lJ b ta in l1 u l catJc ~ l . ~lllel t h e rcs idua l w a ve
g reatc~t li n e ,l ri ty or Ol:tc' r ati o ll 11·!t1l f orm shows a st rm)!! f undrtm enl,ll 
lIl is c in.: u it, t il L' 1ll0cli l ica l h.ll1 !;h O'N n CDIllPOlll" 1l t. LJ lhe f \l nc!::ull c n l a L'i 
(;U ll be u se el to k cep t.l H' cl l'cu l a Lln g ca llcel. o ll ly cU !; tnrLio ll p rOd ucts n' 
~' C l 'N'll r un'en l out. oj Llll' catllOcl Ill ::ti n . and o t cOllr:> e U Lh e fu n dU 
cirCLli t. , H Dwe'vc r. t il e lin e:n i ty r, ,)eii llI ent a ls :.I r ' equa l y o n cw 't c10 an ~' 
no t. suffer zrc n Lly by t h e omis~ i o n b etLl"l' wili1 UIl Y !iys t co ill . 
)1 l hi:-. mu(\ iJi c a ti o Ll . uncl w i t l! luw Alllw ug-il a \: ;) r iab l ~ reedbu c k 

POW"l' ::u n p li iie r syst em s . the ex l ra c o n lro l wa s us('d in l h E' I1 r SI, m odels
'lclvun t u):!,t- n \) l rLincci d ol'S 1lo t j ustiry u l 111C' 15 und !l - \\" Qlt amplifier. il 
Lhe Increased compl exity 11 WD 5 is r cco1.llmench.:cl I h a L a llxcd r e:-; is 
I1 ll t tlw r l'i"u n ' use e! in {' Ilil e r ( h e tor be l1 St' ri. Ttl :: 1 ,11uc ., Il uw n i ll 
15 - w a t t ur lll e l11il l i ~lt l l rc "' Ca( h  tl l r' cirell i L cl i n ~ rnm :,; is npJ.l l'(IX i 
UlllpUfl(>t', " w ld e h IllH ct ( ' U .~l' \ lL I lw llia t t' . a nd Jlruv i cle~ a \18('["\1 1 :'i l.ar t 
\J a :;ic :ll'l"' l l1 !'. eme n L III l i b ) in g poin l. T v ob la in a J' ~ qu irc d 

T hi:; part ic111 :1 I' ci l'l:uil , LlTa ll ~ ('  d eg r ee o i rr' ('cl back, a \'~\l'lnb lc (:0 11 

111 (.' 11 L d iJC" HuL I'('q ui.rt' , r:l' lll.l > Lr ol ra il be c u nll 2 ct ~ cl t. ~m ponHil y 
a \l d ;1(i j IJ.-; lecl il l u c r:u r dall t.;c wi LllaPllc cI l ru l1.':f oI'lll el', LllUlll~ h i t I\" iI I 
[ il l' da tu l ~i v L' n 11; lel(' 1 " Aclju ~ l IJI' /luted th; l L a L:~ lt lr 0-la p i.-; )110 

vj ( ~ <.' d . T ilt::; ltl P c (;m ~::; i ll I1 s ef ul 1 1) [' m e llts " 1) 11 Il,lge 17 , [ ll e ll l' l!jJ l:ll:ecl 

;a lilllr'i il '~ j)1.l l'POS('S , ltl 0L!.(Ll i t is \\ i lh ~l f\ Xf'd rf.'.'- i sl u l· el i" eqn i vu l t' lll 
v:li u e .IIoL 'itrlt: tly Ill' Cl 'ssn ry , n" bahl nr ' 

moy l: e "b l a il ) C' d [l l l lll' !!ri cL~ o j" P('rfurm a IICl' 
l l:<, Lwo PP \" nIH'». Eve n wil lto lll j"1':oclba ("k . tIll' i"r('

Tht dwitl nf llll' L ran,~JO l' ll1 a li cl n q u ~ney )'; 'spom";: of Lll!!; l y p e u J 
t u lju lor T is an a r biLral'v Oll e, :1S alU.p li Ji pr is 1' ~ 'l1l,1I" 1,a bly ~lJ l' d . 1 1) 
iL I:, only tir'C;>SS~ I I")' Cll provide n t l! e 1 5 - \",:1[.l a l111: 1i u (' [ it i:; v nl ~' 
b ::d::Ulf'i n ~ Si'.!, ll :il . lIo \\" ,,!'r , t llr cl OW Il 2.'T 5d b a l 20,OOOc 1) ICill /O lli 

rut in ~l1Ul. tl d 11"w·r IJI' l P,;.~ I.[ ) .., n Dil l' [ecdl>uC/, . Evt'u wi t!) l :,db reed bac k , 
(wh o le p r im ary La secon dal'Y ; , un ci Gn ly rl.:~3V iJ lp l1 L dr iv 2,; Lb e ampli · 
as :-;UIll!' r L's(.' ["VI' I,; n e(:c~s a 1y lo PI l)  I i \.: I' f1l 1ly 1L il) I'~s l'llt i r1.lI,v "Ji n :; [1 1' 
vi cl l' laUt Ide ( 1)1' t il :: b;l bu ;l il t!, l:U Il - t o 15 wnLl~ , nn c! !) t. a i; i li ty w ith a ll d 
1L' 1)1. ~ s l i!..: h l ':i l E' l'- u jl r :dio I ~ desJl'  ,," iUl o lil f ; '(,' d l) ;tck b q ll it l' ::;at i ~ r a (' 
a ble. Till' va l !lC' o,:'l erl l' ri b y lI, ~ 0.'  l u l'Y, an d no fu r t h e r p r :' c; a nli u ll .< 
l;i~ncl' W ~I <; 3,3 nr c n e (~C s "HJ' ,V l o II vui el low 1"I' C-

h e lr:lnsl'nrmrr i~};dl (s n o t q Ul2 nL:Y i n sl ubilil. y. Fm tlle r d eta.ils 
r-r i Li cnl unci a lmost uny lli Ll g is ~ou cl un Ll1 c pe rfrmll:lI\(::? of Lh ~ l:' -II: a( I 
(, l1 o u~h p r O' loin!! LJ w pri ll1 [l l') 'lI l1p lili r' I' \I ill 1;(' t,:,l\ ('11 in LUl ' ll:-O Xi 

r " lltre- l.lJl h aC(; lI r;lI r l y IOC.lli'rt . FPc1il'l'l. l U~l,t l\ Lr wit h a cOl11 jJ lctf' 

The c tfide l1c~ can b:' fa i t"lr !"L;I c! l l y d l'snipl illll "t tll;b )' i ITlli " :tn1 1 11'~I'

f'l !C'd:r'ri l:~. "bsl'!" .. i))! ': I Ill' \':,\VL'i"I'11l1 111l'11 

~([JW~~ 

!~ 

uf ,j watt;s IUlei!:' r l ltese con di Lio n ~. 	 Coci l b Li; Hl , \J Ul. 111i:; cO lleli liull IVa i 
not meL w i th t lw m or e e XpN1Si\' 

JusL b e f o r e goin l\ tll press v:lt h tran sf o r me r . 
t his H an dbook . chec k s II-C I'C ma d :: 

WiUi a la burato ry-I.y pe Inulti - If 5 wa t ts 11) e n o u g h 10 1' r equ ire

Impeclance ll igh -':'llia Uly o u l put mC ll h, Lil e 1O .0 00~ ! I,mel w ill lh e re

l r a n s[onller capa bl e or b e illg 'ld  fo rc be ~ati s ra c l u l'~: , b ul, ['or a 9
.it.tstecl o ve r a w ide ran ~e of 1'('  waLt o ll t put , t h e 7.0 IJ OU lone! j< 


fl p.(:ted imp c'd a llc 9s, and th e loau recomllH' ll d ~ cl . I n th :' !;) t te r Ca iil' 


o n the \.lllll l'~ I\ 'a ,~ lhe n I a ril' ci Irom l il(:' ou tp u t LrUl1!) ['O l'l1H'l' s ho ul cl b " 

5,000 t o 1!} ,Z1tJO" w i t h som p in Lr' rf' s i  ~1 good Oll e if t 11:1 f IliI tllli Pil t is 

in '" n:su IL'i. t e r e a lised . 


W i Li1 a load of 1,(JOn'!, 0 I\'alb i ll 
CUlls i),lIt:iiollf 11 f.' I'o ic t! - c o il (' i[' c ui l wa :; e:J, :o; il y ub 

I ai n e d. A r es is li v(' l oud Wmi p l acee! The seckel h o le.'i mllsl be lll;)li ' 

:I C[' 0:-;5 the VC wi n eling . il1 ~l ea cl ul In rge enough fur 1.11f' iJa :-::'s o r I h e 
t he Icud~ r;l:'a k. ~ r voil" e-coil. :ll1cl llw va :ves lu tit i IlSio :', Nil s llielri ed 
fet:d ba ck. it (' j) wus r c llH1\'~'d . I h :! in leaels a r E' lwccssary . bll t L1 1 ~' (:y lin 
put ~ ig n a l t :: i nJ!, r cclul: " cl ,;0 ( Il a t ci l' ic~d shielcl in s ic({' l h e l:;) llt.al' h 0 
lh~ o li lput wa s s ti ll D \\' a l.l s. A CRO (" a d1 va lve sock :' l slHlI llr! bl' 
\\ , ' :5 th e:l t'rl11 ll l:' C't ,'d \1.1 ( lt L' ~ll11jlli.- ~ a1"l L1 e d . '1'11 2 c a tilOli(' J'(>s h t u J' 11ll t he 
11\.'l· ou tp u t , and n Cilf' c: k made Ull o r ::; t s l ag ~ is s ill u ll l' l1 u ll g il t II b t' 
L Il(~ \\ 'u,v::'lu r m lI'ill1 a squarl'-Wa\,:' ,'ol cl crN I clil'e c U.\ b a ck Lu l i li s c.' un 
injl ll ( s i:,; n a l. It \\'a ~ r o ulld thal Un: II ccl 1011 , u n ci a ll tll n'c r l ',o.; i ~; t...lrs on 
dht oni:.J ll '.I'::t ,~ :;; o m c II'hat 11i[~IH'1' tl1i ~ sta ge ill' f' I11 ll 11l!lecl i ll :Ill L1\1 
Illldl'r tll h COIHi il i o ll . Feedback w a:; ri gl1L pesi l i(l n 10 C' l1 ll ':i C'l" Vl' SJl ~l(T , 

lhell I' c - <l !J pli :> c! , <lll d llw gam CO\!
It i s a \I' i ~e pi al! t u l:tlw Ilwt r e l aclV,l lH" ' d [li!.;lin to brill g up tlH' 

ll-' !l d s I' m ;il t h e: l'n rl1 :ldc' t.1' ~lll S r l)nn r' lilIlput to n u r m a l , a nd i l wuc: note d 
o a r 2sis Lo r s t rip i ll cas:' t il l'." [HI Vf'til:1l (hE' distor t ion \\' as r e dul'l" c\ l o 

to be r l' v ('l' ::;e d la l('\' . Also tilb"lol.V 1(; , ::I ll d lil l s is loll' PIlUU g lt In 
cf ll Lr e- Lnp 0[' th e c;l l\lO(k l\" indilLI~£.' ignor ed . 
m u::;L b l! ('a~ il y ~lv:Li la iJl :' i"U l" t.(' si 

FI'0111 I lI i<; it i ~ sc:m I h aL t h e us l1le.1SUi' :: nH' lI t s. K l' t: jl th e m e' t al 
01 a lower plat!' load w i t h a. hi g il  shield oj I.b,? !'j ll F I' lcet,rn l ,v ti c niT II1\"' 
ql1.1liLy Lrans l'n r !l1 CI e ll ab le;; hi ghe r ('ha .'~ l s, Allil t lwr r ('.:; i ~ l lIi' s l rip I ~ 
tJut puL, w ll i r' il ill t urn f' llub l ::>~ usL'l"ltl lU I· lC' r milla t.i llg (Il e pU\I'el 
'1. reuLl! 1' i l'e clbnc k tu be a. 1= pli~ d. ,'ab le, Ill(' ~rl"t' ll cU l1 u <: (' ii u Il S b l'ju g 
Lllu;; H 'd uC'ing t il :: d is to rti on Lo :1 CUlll mon I B - , CT 01 heat ~ r w irlc1 
11('£ ligib l" I'nl u t'. A Lt Sll lllts t u in - ill g . a n e! VC I , t wo p la t es o f lll ,' 0 P 
1]1''''(1:';(' feed'::nc k w it h an i n exp E'l1- :,l.age . B I. , VC ICl' el bac k l eDd . and 
~in' lO,n oo! ~ lr :1ll ~ r C; nlle r It' d I l' I\ ' () 11t'nt l'l" 1f' :1rl); 

dius tm e nt s 
r; ~l l a.nci n 	 15W ompl i flr>\· , ~J 1Li :l5DV i ll Ihe 

Ul illi a llU'(' v(' rsiO lJ I D\ mean" o [ l'TE'rnpOnllily cl iSI' OIl.ll .<' r t LL:W lead 
r l-shtnr ill ti1c POW" I' ~ II Jl J) I ~' 11" til 1,11" [el'c\i;ac k eO ll tr ol. An\ Len
fel'll:rl i ll un p:we 22). tLWll ('Il ;'l: :";'c!PllCy t u ,':a l'ds in ,; t~l b ilt t y will b~ 
jJ late. cl:rt?P ll and bla}; vult 1:2,/'-; \l'UI Jw ; rt' Il lJ li C~.l bi l· thll:;. C l1~ (' k HT lll 
t! VTVM.Pllt. and Ud.;U'1 to t h e r eq uire d out 

\lut, \.'(~Il;,,!!, (1\ 1 l (ln r! 1315V i l' tilt> "nrcl :1 n.211 ~ i!.!l1rt l 10 lnr il1lltli 
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j ob . It i~ 5tr~s:;ed t b a t, \\"here space 
lS not a fn d .o t" l aS w ile ll building
t he powe r supp ly on tlte sa llle cha~
~ j s I . (11e standa rd size, w hich is 
n, a de by F'er gusons' Transformers , 
an d a l ~ J by Nova , is also s llitable , 
"Il(! in fact may be used W'ittl 
...m pli tie rs ra ted lH up to 60 waLts. 

A lOCH! poten tiometer lUnytl1ing 
tp to 500~l wor ks j us t as we ll , bu t 

m ay 1:; 2 criti ca l in adj u~LmentJ , can 
be connected acl'llSS the cathode 
",' ind ll1g for balancing if t.he! 
original IS-wa l t circuit i ~ favored, 
bu t in that case it would be \\'is2 
o connect a. 10,0001! fix ed res istor 

I ~ watu ac ross the secondary, as 
t h Pl' e m ay b€ a t end,en cy to high
requency os<.:illation . In t h e final 

\ e rs ion, balanCing was obtained oy 
\,l s in!; a 10.0001l !Jot across the 
' econdary, automaCically reducing 
tb e Q ot this winding ancl over
comi n g a ny tendency towards in
!> l a bili ty, while making balancing 
Ie;;s critical th rm with the 500!! pot. 

:; ingJ.e bias resistor i ~ Luke n fr om 
t he tap on tlH~ primary, and t.his 
t"p can also be llsed to obtain 
ba la nce. 

Tl1f' presen ce of a rC8 i:;tur aeros:; 
he ..,econdary of tl1e caLhode t rans
orlller reduces t.he oulp u L s li giltly , 

,.!lci th e value of thi s r esisto r 
~huuid be, stri c tJy spe a ki ng, as 
great as p ossible whcn Llsing p ri 
m a ry balancing . Alt.e rna t ively, a ny 
te nden cy to HF' osc ill a t ion il this 
resisLor is high , or le ft out, can be 
m in imised by usin g a capacitor iu
s lead of it. Proba bly only "lboUl 
50 - 10;)/iI,F wou le! be adequa t e. 

l 'he OULIHlt TrallSfol'mcr 

It h as al r eady beeu poillLeci UU L 

thaI. Uus am p lifie r IS deSigned to 
l.~e a s ta ndard s pea k er t rans former 
ins t ead of a speCia l outpu t trans 
fo rme r with a buil t -i n feedback 
windi.ng . However, n o modification 
IS requ ired if a good-quality ou L 

put transIo r m er is use e!. 

No t 1110n: t i1an 50 ', ~, el'fit: icncy 

can b,: expected from a sLanda.rd 
spea k er t ra nsformer, und it shou ld 
be not ed lh aL this transfer, ur In 
se r tion , loss f rom plate circn it to 
voice - coil always applies ancl c.an 
only be reduced to a minimum by 
use of a sp2c ially -dcsign~d outp ut 
t rans form er. Ev en so, t ile loss will 
Ecl c!om be less lilall Idb, wh ich 
means that onl;," about 0.8 ot' the 
ra Led power of an a mplifi£ r is ac
t ually fed to tile loudspeake r. while 
with standard speakel" tra l1li 
formers naif the rated pmvcr m ay 
t e lost in the transformer. 

This poil1L is emphasised to uvoitj 
lll.isl ea cling impressions w h en r ea d 
ing the follOWing- m nterial am1 
a dv e'l"!:ie compar isons with otbe r 
amplifi er desi~ns. Ttl" tests on thi S 
particu lar amplifier we re m a de 
us ing a s tandard spea ker t. ra n15
for me r with a raled luss in the 
viC in ity of 3c!b and as output 
measU l'em ents ",·er e mad e in t h e 
\ oice-coil ci rcuit , the output 1111' 11 

tionec! seems ruther Ie;;::; t.ha n 
might be expect2c1. ,\IS m Emioncd 
above , gr·? utc r eff ective ou tput 
could be obtained by the usc of a 
::pec ial l ram;j'urlllcr, bu t tlce o \) jE'C

live in ttli ~ caSl' wa ~ 0;1) determ i1l2 
the performance that cuul ct be 
a chieved using an px ist\ng lO\ld 
speaker wiGh it:; 0\\ Ii tra ns l'onner . 
The flg tll'es quoted a re on this 
basis , 

T h e louclli peaker use e! h a d a \ 'C 
impedance of 2 ohms IRoia 12- 0 1 
a nd a feedback factor of 4 i:; (Jb
m ined when the feedback rcsl"t Ul' 
is ~,b o u t 10 ,OOO!!, but (llis only ap 
p li es if t.h e same VC impedance j" 

usce!, a ll d will have to be va r ied HJ; 

explained la te r . 1'01' orllel' VC im 
pedances LlLOl.lgI1 2.3 a nd 2 .7') VC 
\\' ill r equu'e little if an y chan g,e , 

The p late - to-lJ 1a Le loa d of the 
(' l'igina l t.r a n sIonuel' was 10 ,OOO ~ ! . 

and a t til lS fi gu r e ti le tota l di stor 
tion is extre me ly low . T Ile m axi 
mu m llsable ou t puL to t he loud 
spea ke r voi. ce - coil is in the vicinity 
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ll15 -Watt lI eat am lifi er
T he ci l'clliL arrangement of LIlt! QlH'l1t g: eaLer gain. Ev:::n wit,h In ll 

15-w::u.t a mpli fie r is Sh OWll ill th e Ue clba ck. on ly O.23V is require d La 
diagr a m in Fig. 2. It will be noled full y dl i ve the output valves. It 
tha t a minia ture tiAU6 I:; use d to 11lay b? n oted t hat \'lith th e lu ll 
d r ive the push-pull ou lpul va lves fee c!baclc winding in use a nd wit h 
l EL35 's I. Tile cathode t ran sfor m er t il e feed back resistor as sbown , tb e 
ma rked "T" is used to derive the elampinb ractor i.::; about 0.16 - in 
180 ' phase di JIe renc t 1'0 1' t he gnd lher wo rds, tbe efrectivc da mping 
of the Re cond I) utp ut val ve. ancl lhi s c.f the loudspea ker is about six 
portion or tile circuit is similar to tim es Us va lu e without feedback . 
th e basic arra n gem en t marked (b I 

The out put. t,rallsrormer ::l etuallyin Fig. 1. The lOOf! jJoLentiom etel' 

is ti1 e bala nce control , ane! t his is u.:ec\ in the IS-watt amplitier wa.::; 

adj us ted so tha t th e efl'ecLiv ;; signal ~ pec ial1y design ed by Fe r g- u~ons ' 


aL the griel of the second outp ut Tran :;fol'lner s" and is available fr om 

valve is of th e same mag nitude but r, tail :::!'s and whol esaiers , It .is 

WO' out-of-p hase , a s t hat a pp lied known a s type OPSl , and is pro 

[0 t h e gri d of the fir s t output m lv(:'. 
 vid·ed wIth a tapped feedback win cl 

ing in a d diLion to VC windingsFeedbac k. it will be note d is taken 
suitabl e for matching to 2.3, 2.7, 8.6,l1'om a special win ding Oil the ou t 

put transform er. which h a s a tap · 12 .5 and J5.5!! loael s. A'S will be 
a llow iup. a lowe r ne rce nLa !!e o[ O: l)cn from Fig. 2, t h e a dd itional 
feedba ck if de ~ircd ~ wi th ~ onse- win dIn g app li es f ~ edback voltage 

6AU6 

'7 

F igure 2. C if'c u i t .1 rr-.::tngement of " " Ca t hnmpliflt: r " 5ystem to g ive ISo W 
h ig h - qu n l l t y ou tP l.l t. Th e o p e n c o n n ec t ion t o t l' e p r l lll " ry o f th t! ca th od e 

t ra nsf"ol'Il1 ~'" I 'T " is t a rac lllt Al t e b afa n c n o 111 t h e ou tpu t vill ves . 
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ha ck [\J the ('n lilOdc or lilC dr '.I: ~' 
.,lrtge 

T!J " dt'::l~IY'r f (lvo]";; Leis Jnel lod 
III re ... c!b:.H!k. I hough :.,urne !'e ~J( le l' :; 
Illay l' l'rier to tlbpen :;c \':ilh t Ile 
:5 J){'Ci:<i OUl put tr,ul~ rO!ln l,; l , md 
lI :,C a "~alldarct 1ll1i t . in whicb. I 'a, :! 
l ile li' C' ct ba('1\ call b!' l.a KPll "illH'1 
f rom ,I \olta~c clivld( r system 
Llr.rc .'~ lhe u ,11 1u ~ valvP~,. or r 'om 
I hL V{) \(:L-CO iJ I\' inlli n ~ i prci" ,'robly 
UH' latttl" I s~{> Fig 4 j . T his last 
~yst"m i~ 1l::,-<! r1 in LhL lo.\-[JJwl'l'ed 
IInl' d!:"cl'lc - cl 1m p al4C' 11 

I:. 

I· 

BIOI 

nrr;lllgl' 
II\( \ 

amp. \l~:. 

,- .\ 
1\ 1;11; ! mll', -1!!I;oIl _11\'· 

• lIe l :=.i ;.;,Ju.l :.. :! '! 

J :. 11111 \' . 1 1< 1".': . ~ i.:1J1I1. 

l ;la s I't'~isll il 11'1 I" \- ;t1 Yf"l . . l: : :;~_ 

liT ~ll jl l'lr IIn:I\. 11: 1111, 1~11 ~ ~II 'i1 

:: 15 \" 

T I' ''II~' ' /) II< I ' II 'I''1I1 

11 11\\ ,, 11:1I:tll \. ~ IT I \ 

' "1,,11111 111 .-iell :oI, Ii . II lU.\ 

I LII';: fll ~ II all " I 111,\ \. 

T he t\e; p I8 1.'· n;shlal11~e ]leI' 
Vi.!l vl' fnl thl~ PP UUlPll1 'I.ugl! will 
be 1:L)[)I"'. till r ' l'l1ln m ::ndl' c\ IOD d 
)JE t . 0.1,,· ~.2:) IJ ' !. onel Ihp p l:1 11'-tn. 
pia [l' 10:' d L3(10':. 

jJl' l'ulln:.. conditions I'hly::en fnt' 
111" r A UI\ c\1'1..-c'r \\,{: r 

I.ll t1\ ' !~I 
I·,'· ., ·tll \ 

111;1" • 1.1. lei' 
[ . IIIl! ,\. 

., 1.. .. 1111 

" 1. 1111 , ' 

I ; I :!.~,nl.\ ... , 

II T SI1I'III' .. .. ::l fl\' 

Siu l :~ th~~ rf!qllln:d bill!:; I;; 0.15\' . 
:\ bJel'o rl' slstul' of ,IS.Ontl" e\l n b 
1I:'C'd ,15 shl1WIl III I II . ~. 'Tllp. l)l:!('(\ 
CIIII'~'11t. 1'1111\11<1 lw Ij !lanA 

III. 

~l~d two ('apnclt ol's ::I l'? m ounted be
lew th e cl1 as:-is. 

1u keep ing wit h the Q£: n er a l r e
:lul't icll in ~j Z? m a de poss ible by 
the .-; il11p lc c ircuit a nd lhe compact 
" lu t1llval" va Jve-;. H clwpk \'.' ~I i; madp 
()~ t h~' powvr-bnncl lin>: l eq uire
nl<lIl,.~ ,J f L1 w r r; I<I(lJ's . a mi al
I h1 1l 1 ~11 I;'V resisto r:; ('(illlcl IlU, V[' 

CI:'l" Ll U;o l" ti ill ("\11 ('rl sas ::,xcepl one , 
I~~ '[- \\'a l t unit; are mo l'£' eat'Uy 
lJI .c urablE' . al1r:1 \'·::l'e lI~ ecJ :' xcept 
fil l the " !n~ )"(~ls10 r on Llw outp ut 
~l:<Qr.-; \\' [11'1'::> . alt holl~IJ til:: powl.'r 
rll,i~ipll l('ci ii lJl'Iow 1 I\" (ILl. :! ~ - \\';1 

11~I-;tO I' WQS used. Il is Illlerl.'stmg 
lI' l\l1 ll~ til'l! IRe ma k,' a 2-walt 
8:W re.-,;Istol 1"l1ieh is >, uJTiClt'ntlj 
d'L>! I" i h': 1\5!' .,;1 1(1\\ 11 111 the 
ctl.~gr::t 111 I FIL . 4, I . 

n iJl l(' re~lil\~ [ " ,If u n· IS- replncc

::'2 v 
i(t..45 " 


INP UT 


F ltHlre ~ C;rcltit ;1IT'lJllpe:nlent of ti -'I.! 

tU'\ie,~ up t u flW output w th 

n il. h ence l h is capacilor :; llOuld 
b~ insulated [I'um en. rtil . A ti ny 
1.1CC O.05J.1F 200WV capacito r I tY IJ" 
CT34H I was llsed [or rClupJill g. b ut 
hr' rc the 111 1' (01 (:a"" ma y be , Dr t1Jl'd 
jj" cll'SiJ't' li, 

\":-.1\' 1'"' 

TIH ' new Pili]ip" "l l1 L1p va l" O-pill 
.'il' ri l"l'; valv('s werE' I1S ~ C\. I I1£' driv2r 
1 ~t'i ll !l a GNG r! 11(.l- rLi nc!c' p ent lld (' . T il 
("1'0 <\ (' pl ates :u(' not lI sc'd. till 11 
the :1lt1pl ifi el' i::, til iJe' b11ilL as pa rt. 
f:t radio l'e (' l.'i\'~r . lbe ~'x i s (in g dl ' 

I I ['tor may Ill' d bp, n~c(1 ','; ill1 . all u 
t ilL' diodes in I I\(.' GNa Ilst: d 1'01' 
d"ledilill nnd AVe I.ilc LLrli ( n Il' 
tllUl b!.'(,() l1li l1~ dctcctl lr . AVe; . <1 n d 
flr :-,(' AI" .,lugl' Tile fJlILpnl v,tl \('~ 
1.... 11 ie l1 :"ll' l' capa ble of c1 eli v l)l"i ll \!, I) t 
\Y<l Us iI I PI'. ~JI" C' type GM5 P"ll l l \ri .'·· 
Sp"chJl 'i- pill ,;uck/' I:; ,n, IT lid!' 

!\lll1li1 l Ul a " Cnth<1tPI)I ,fiel' " whl-ch c.:" 
4uit21bl, o u l"lIt Lr'ln!rOrmp. r. 

fur thl,(' three Vahf''i .mel liS I 
liUllhLflll I' h:!lill'l' 1111 1'l':ltlLrs nrc 
y~1 ill possC~'S i()Il I,e ..,uri;, l ,Inltl , l l1 
pin 1l11ll\bf~l'il1~ 111.> beC'Tl mtll'kl:d Ilfl 
Ihl ('Ire'll'! tllll g I ,11 ll. 

Till' ('al hurlc "1'~Ut~rorn)t)l' 

Altlwugh I hi I' ll thorl" 1.1'11 u ~" 
furmr'r ll:wn in llH~ 15-wa! 
tllllpii li c r (' oltld h:J.\'C }leEII 11 .o;I,d, ;> 

miniatul'e one JI1ade on II ;l)"·, ' I.Ji 
1l.it'kd~ LIlH\ sL.llluy ( ~u l'l' W ~l :; mud 
by Nova 01 Sydney fur l lial and 
...:u.~ fOl1nd ql1llt' ~,\lllrlhll' fIll" Ih" 

....o~ 

"250Y 

·'1,.. 
MINIATURE 

CATHA MPLIFIE 
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At" last--

High fideli ty at low cos t 
with the new 

BE A3SUR ED OF T H E BEST P E RFORMANCE BY PU F: CH AS
ING T H E COMP O N EN TS FO R YOUR CATH AM PL ! FIER 
FR OM PR IC E 'S Fl A D IO. SY DNEY'S RA D IO PAR TS 
SP EC IA LI S T S. 

A ll the necessill'Y co m pone l1ts for each mo rJe l are avai lab le fro m 
stock, p ill s a sp e ci il l matched kit of pa r t s fo r the 15 Wc1 tt 
C <.l t hao1p l i 'fie r w hi ch i nc ludes power supply , and 12" Ro la speaker. 

TH E CATHAM PLIF I ER is EASY T O B UIL D AN D SIMPLE 
TO ADJ UST - Y OU W I L L NOT RUN I NT O 1-HE U SU AL 
TROUBLE S TH A T ARE S O A NNOY ING I N MO ST 
I.MPLlF I ERS. 

11 u /tab le to cail, plea., !! write. WI! will glaclill .~ upp l !l an!! 
ill/Ol mat ioll I'e(ju ired b.1l ret urn mai l . 

PRICE'S RADIO 

5-6 Angel PJace, Sydney 

P hone BL3H£ 
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lnd .c .llill l!, th at full uutput will b' 
availab le when drive n by a "tan 
da rd h ig l1-impedance magnetic 
pick-up. 

Performance 

Tests and m e o. ;; u r e lll<!ULs \'. ~r.· 
l:xhausUve . and cove red a p l:riod 
t.. _ .:.eH:ra l mon Ll1S . T h e final l'C 
;,ulls con firmed the designe r ',; 
n~nrlw u·tnr.i<.: <ll ctaUI, and proyzel 
lha~ a rea lly good al11 plil,i e r can be 
builL ,:\L a 10\\ Cust. 

E\ t: IJ w ithoUL fee dback , the rre 
qu~tlcy I' (!sp() n~e curve wn~ l'''mark

b i\' gu'::d. be in~ tlat wi thIn - 2.7Sdb 
to 20.000e. s \\ ilho llL f i'ed bLlck . ,~ud 
\\tLhln - l.Sclb at 20.000c: S WiLh ieed· 
bm:k. nnd n t 15,OOOc. ;:. . W.lll only 
down 1.5db. T h e curve wa;; abso 
lutely 11at tv 30c /s, t hE:! luwesl tesl 

' ~~quency avallo. bl e . 

i...lnen l'ity was plo tted in "t.p" of 
10 i. E' . . uutp ut VQlta.ge pioltec1 
l.g•.llJ1 sl input \'o lLn ge uL 1.000e:;, . 
~ .od a stl'a igh t lin e t'esulte d up to 
Le~lr\) 15 w aLlo; . a g' l'n dll :l 1 ia l}e!'ing 
ofT l: t Lh e lll ghel' output being ex
r.el'L<: (\ , cl8,sp i t t: t li p li se Of o.n ere 
l ie n t t.ran sform er . The P Oll1l at 
wll.ldl cli::itNti(J ll CUIUll1 ' l1n'(\ co
incided wi th a ll inp ut o r 0.28\1', tne 
1' ~uJ'f' a I, \\ h1(;11 It IVa:; 2sLi11lHled 
(ul! o utpu t sh ou ld oeem, but full 
rHl.put ac lna lly wa::; obta ined willl 
Ll.23V il lput. A" ulen Lioned pn'

iOlLlly . even gren.tel' OULjJll~ wiLh 
IJi':l' f~ c L lin ear ity :l.t the llightH' oul
put w uld b:? ob tained if the (; il'cu il 
\',tlre 1110d ifi ed Oiligl1Lly in accol'd
alice w ii h d l'ClIiL 11 d J ill lhe Sl:d !on 
cle1'lllllg witll th~ ta~ic \l l'i.ndple~ I,)f 
Lhc "Cath aml:Utler. " However, 0.'; 

lee a m!llifier may be ;;n id LO b2 
c.,scntwll y linea l' t o 15 watls, lh~l'~ 
i, IItU~ t o be g,Li n e cl by th l" ClHU1s~ 

At [ull 15 watts ou Lput :-ll 500c !>, 

lh e measurcd dlsliortioll Wfl ., 0.33 ' 
\, ilh 0 23V tnlJut. A mea:;w'ement 
u{ d istor tion at 60c s was at
lumpled, an d al though much l~:).~ 
than .l 'it was obht ined a t 15 watts 
ontput t h e actua l fi g ure l'Olld not 
b~ l1H'u.:;u l'ed exactly . 

11 

These fl g u res ure we ll wlthill Ltle 
;J ' ( quollccl as an :It:cep table max i
:"[j um fo r g uod fid t::l it y by sume of 
lbe re]j ~lble lex Lbou ks. a n d u:; til l;! 
a m plifiel is :se.ldom like ly to be used 
co nsta n tly at ruJl Outpu t, the 
meaSlIl'E" n en ts thus indicate t ha Llor 
n ur mai lIse, Lhe ac tu a l tOla l dis tor
tiun is so low us to be n egligible. 

Tu ch ~ t: k t h e behav ior of t 11e 
a l1lp li Ll er unde r eon ditions 01' vary 
lng HT su pp ly, a 1.000c/ s s ign al w as 
[ led La t11e a mjJ tifie r from an auel io 
t;Sc ilta i u l', and Ll1 e volume contru l 
was adjus te d to g ive an OUl.pu t. of 
12 waLt s . T h e HT vo lt age was d·c
n ea:·;c ci by 135 volts tu cheek t he 
~ t.l b i liLy , and the change o r ou lp u L 
!eve l w ::\ s lc ~s U1a n O.1 clb . The ill 
h I' ren t s tabi lity wi til and wi thou t 
l o ~ ~ d W:J. '; a lso d l c:cke d, ::; in c:e an 
~ dnp lifier i11C li nrcl 1,0 be s li q;l:ltly l1lJ
!i Ll bl e wil l usually sll UW Llll lll istH k 

ab le Sigll;:i u f .it wh c: n t h e loa d IS 
rprn oved. No extra p l'eC~\lli Or4s are 
required Lo p revel1t lcw- l'l'equeney 
In stability . T he square wave l'e
~' p()m:ie a r. 30(;/$ i.-; tlXcel i~ 11 t. 

BI' t'f1I' (; l h f:~ umjl li fi er c,n be ll ~ ed, 

tile o utpll~ :s t age mus t be bal alu;cd , 
:tncl tb.: 1\>e cllJ3.ck 3rlj llsL·;: c! . T llil; 
I) l'ocl;d Ul'I ' i s desc ribed 011 page 17, 
w11ile a suituble pOwe r :;U P1; ly h 
des(; ribcd III cl el<lil on page 21. 

During th e process of testl1l g a n d 
u l ;;tncing, and lJ1JlisilJly befo re feed

bac.1i: hm been properly phased , il 
L; POss.illle lh ,l L h igh lrequeut:y 
osc.il btion may be en co Ll1ll.ered . 
T h is su utl ld nut bt! pl'e"ell i ill th e 
comp leted ;-, IUpll1:ier. but to guard 
19a1! j ~ ~ 1>0ssible clalllllge t u t h e o Ul

P l lt vn lvvs. the v ~l l ye man urac lu re r 
IPhiJip.~ J rp(; ll lllmemb (;t:l' ta in p l'e
cauUol1s. 

A 10011 r eSb l.ul sh ou ld ue 0 D1'I 

111:'c:tec1 in ser ies with each screen 
lend, I n rAdcll ti l)n , a 10,000' 1 re.s ist,lr 
"ho u lcl be connected 111 series with 
'nth oLjtput valve cont rol grid 
lead . The resistor:> m ay be r emoved 
alt e \' fina l adjus Lll1e. nts p rovichng 
oscillation does not recomm ent:e. 
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Mullar d Mullard 


NEW A LL-G L/\SS 9-PIN VALVE TYPES 


TRIODE HEXODE DOUBLE DIODE 
CONVERTER RF OR AF PENTODE 

DOUBLE DIO DE HIGH SENSITIVITY 

HIGH )' TRIOD E OUTPU T PENTODE 


A\/ AILf\BLE NOW 

ullarc:i - Mullard 

I ... 

A Miniat ur e /lCatha m Ii fie rll 


W hi le th e 15 -wa lt :l ncp lifi e r cic g ive n la lPl' . togd llcr \\'it ll rlCln ils of 
cc r ib \;, d itl (,lll' precPC\illg scdion a suitabl e unIt. B CCDl.l g> of tl1h , til e 
will interest those wll0 wan l some (wenll i d imension:; could be rp
t ili n g m o re than ave ra ge pawN, slrleted Lo b ut l ittle m ore t.han tlw l 
t he re is part. ic ular int.e res t ill a re q uired by th e valvt>s lI sf'd . nlld i l 
l c,w ~'r-puwercd version [or ll ;;~ in was fO ll lld (Ila t (he \V i cit h of til :' 
rad io receivc rs. r ecorders . and chas~is wa" dictaled by tilt' tli ll1('l1 

('ccor d p layers . WEEKLY t.herefore ,oie n s ul I iHee " tn llcl ard potent io
c\(' velope cl a lllini a turc vers it) ll u sing m c ters 14 i n . l . l.hlJll g-h thl' leH 
th 8 n ew Phil 
ip!; 9-pin nll 
g lass "I nnu
v a I s ." a l.l cI 
lho u gh t h (' 
(; irc llit. n rro n 
gCl1lcnt (Fi g. 
'11 is s il11 ila r til 
l he 15 - wa tt 
ve rsion . a fe \\' 
m inor mortifi
cali011s have 
b e -f' 1l Ill ude . 
The 3 mpl lft t:! 1' 
is cupn blc of 
lx~,' ll e nt rc 
lJl'od u eli 0 11 
with 11:'''5 l .h~Ll1 
0.3' , cli s~or
lio n a lld ha l-; 
d l :lSs is di
m CllsiollS ot 
on ly 3 x 4 x 
1 ~ I llC h c s 
F' r 0 III l lllS. 
wilh ~ l »l1 i t 
:l bl!' p o w ",. 
:~ lI ll\Jly , a \' ir 
t I.W lly - c1 is-

F'lg l.no:; 3 Ge n r.- r;)t vJe...... "'" the 
t (j l' Li o ll: e,~ s out.pul or !1 \\ aLI !; can b~ M !lli n tul' e- ·· C.lth:1lllpl l fl er'" tihow n 
obl u inccl at thc p lnLe<; ,)l t- 11 ~ oli Lpul ;1lotHJ~tth: n Cl 9 .1 l' et t c piYC'''''. C''~ ( 0." ~i 7 f! 

t o tll p. lf lSO Il\ a I Vl":<: . wl1idl 1IlC'l1l1S [.hal anyth in g 
I r om 5 Lo [) j wa t"Ls CD n b(' cl~ II ve r eel 

ll an rl con tro l rm ly Ill'ed bl'! rctnJned
t.O (ile VO I(' :"-CO U o J: th e IOllcls penl-: e r. 

I\'alll n lf' ('u I1 1rul . ,;1" "IlOil ( ~ r ;l. jlllel l' Iwncl i 11 1>\ (ll! t be q lI n Ii I Y 0\ I llP fill l 
l ' prtJd ll ce cl J.<- Vi c.. 3 1. 

\1 11t. tl':lll sf" J' lll l' I' U~ L'(1. 
, I i1L1 ' [ "VI) , '\j l1 lln[..; l rll.'oiX!(:k (U l ll 

T be uu it as b uil t llP l<; pur ~' ly an lJ abncl l ljC I LlIU id Il l' of U.t· fl xed 
~\In p Ll [.\" i J1 \!. systelll R ild rf'qlli r f' j a 
~.{'pa J' aLc PU \\( CI' 8U )1 l) ly . of wll iell 
llw f'(' ljllir ? d dH\J":H'(:'l" i <; I I('~ an t " r1nc fOl Il1 CI', III f' ,, [111 I' rt' ~i.~ t o\'!';. 
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