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Acrosound Output Transformers 
Until such time :I S an amplifie r can be co upl ed lo 

II louuspeaker with o ut th e usc o f an ifllp c(lancc 
mnlchillg devi ce such a s a trnllsfol'lIl c r. the OUlpu t 
transforme r will cOll ti nll e to be th e siJl!!lc B10st 
important compullc nl ill an audi o alllplifie r. OL
vious ly. th e freque ncy ran ge of th e sy .... t c llI C.' IITl O! 

exceed Lhat illi posed Ity the ,ntnsforJllcr: till.: power 
cnpn hilili cs (::1111 101 lIe g real e r than the lr al1~ fu rn-: cr 
p e nnil s; th e distortion ('allllot he l owc ~' 111.'111 th aI 
jnherent ill til e Iralls furlllt..: r: lit e ovendl fid elity IIlllSI 
110 ItOIlIHl c t.1 IIY th c ,lilldtati o l1 s sc i IJ~' this Olle c riti cal 
it e m. 

Th e id ea l 1I' :IIIS f o I'II IC I' IIIII S I 11:1 \'(-' 1I 1<111 ~ n.' qll i s iI C~. 
For pll eh·plIlI d cs ig; 1I it 1111151 ha ve cX l rc lIlCl~' accurate 
rcncti\'c halatlcc hc lwcell Ih c pri lllary h ahoes w a5 to 
tIIuint:ain tru e o lll-of-phase ope rati on th ro ll ~h o llt a 
,'ery wid e fr c qll c ncy hand. li s in duc lance III11Sl ohe 
hi gh cven al low nux d e ns ities ill o rd e r 10 prOVid e 
(1I1l IIIISFt roe pollsc evcn at th e lowost volu l1Ic Ic vc1s. 
It IIIl1s l ha ve S1Iffic ic nL core lII a te rial to avoid sa lura· 
tion and consequc nt low fre q1lc ncy .li stol' tion and 
response IltoOO P al. hi gh levels. 11 , 1I111 ~ t h:~"c low 
Icukngc re actance a nd c lose coup llll g . 10 £"I\',e fu ll 
llIulis to rl c c1 hi gh frequ c lley locsponsc . Lns ll y. 115 ~lr
.,igll shollid JIlinil1li 1:c ph asc shi ft so Ih at dCf!,c ll c:ra ll vc 
(ec(ihnck Cilll be CHI'I'i c d fro lll seco nd ar )' "' Imlllll! to 
1111 cu rl y s ta ge ill Ih e 1I11lpli(i c l' wilil o ni illll"Odlie i ll l! 
iTl fl lahilil y e ve n oll is id e th e lIsef\1 1 audi o 1' 1l 1l g:1~, 

'l'h c l:c C illI Ilc 11 0 comprolllises with tlte ahove 
c harac te ri sti cs if hi gh fid e lil Y J'e profill clio ll is Ihe 
goa l. Th e lerlll " h igh Ci.1 e lit y" h as l1I it ll r defin ilio ns, 
hllt wh e n we of ACI'o P rod u ols Co m pany speak of 
fidelit y l'eprOl111 c t iOIl , we ha,'e, olle IlIl C~l lIivo~n l l1l e a~l
ill" in llIilld - :I hi n·1t fitl e h tJ' :lInpll fier I ~ one III 

n n 1 
whi ch Lite s irrnal :It th e inpllt. is re produccd at I Ie 
outpul :II an~r Ic "e\ with 'in th e Po\\'CI' n:ti,i1 g of t,h e 
alliplifi c r withoul no ti ccahle changc, 1 hiS firl ch ~y 
can o nl y he ac hi cvcfl thro tl p: h lise of li n out put 
It'ansfol';lI e r w ith tltlll s llall y lli gh capabiliti es a na 
;unplifie l' c "rcuit5 of sOllml d esign, 

It is n COlllllIon misco nccpti on th aI the li se o f 
.~cgenerativc fecdhack will, ill1 prov~ the c,h:lI~a cte ~'
jlltics of a lransform e r, T ill S falln c l olI ~ Ihlli\ klll ~ IS 
hascil 0 11 Ihe id e a that s llffie ie nt fecllh .u·k " ' ill nnll (, 11 
t.ll e res ponse Cllrve and exle l1l1 the frcq u(, ncy ra nge 
Il f a IransfoJ' llI e l', U llfOl'l llnal c ly, thi s i ~ ,lone al the 
expe nse of dis to rti o n, a wl it is s inlplc to inrli enl e 
h ow Ihis h :lppc ns, 

Fi rst of nil , wh c n frc qllc ncy rcs po nse is limit e d nnd 
feedback is used . the rc is less voltagc fed back at the 
po int s in th e aUflio sp cctrulIl whe re resp onse is down 
Lllan :"II. rniclfre qll e nc ies. AI Ih e c d gf's o f the pass 
hand , th e :lmplific i' II1I1St deli vcr 1I1 0 rc powe r than at 
middle frcflll c nc ies in tll c atte mpt to leve l th e re
sponse Cllrve. Thi s has a SCI'I OIlS conscCfllcn ce, For 
( ~xn lll(~ l c . a ]0 wall amplifi e r whi ch is flown Rdb aL 30 

c p ~ lIIus t rl c lj vc r the SUlli e u litput volLllgC as would be 
lIecessa ry 10 produ ce 20 wall s of powc r aL 30 c ps when 
feed hack is used ill <III iltl e llll' t to cfl tlalb:c th e low 
f rcq u e n c~' output. Evcn tra nsfo rlll c rs which show 
fb l res pu llsc e llr \'c~ . do 11 0 1 uecessaril y dc live l' as 
!l lll ch puwe r al lu \\" a lld hi gh fl'equc lI( ' ies as ill Ihe 
IIliddlc "allorC, III f:l ci. 0111" the Aoro~o lllul tnHls
fO I'lIIl ' r,.. delivl.'!' / 1111 ra te d ,;uwc r al 20 c ps. II Ihe 
Ir a ll ~ro \"ltl c \" is th e calise of th e ori g; inal loss uf low 
r rc qll(: l H'il'~ o it ca nll o t poss ihl y d e live r lti ;.dH·r Olllplll 
at t1w5c fr eqllenc ies w ithullt a cO lis id e l"uld c ri se III 
diFtor l ioll, Th esl' ('ulls id e l"<lliollS ho lll also fOI" hi gh 
fl"t'qllc lI l"ic!" . Hlld tllll i'. fecdllilck arolllltl a tnHlsfol'lll e r 
wi th lilllil ed !'I 's pU 11 ";:(' iIl C I"C ' I ~cs the low illld hi gh 
frc fl'l CIH"Y di s to rt iu ll - jlls t ilt Ihe p o inl ";: wh e re 
di s lo rt io ll is 1II0s i lI o ti ceah lt' awl 1II 0s i irrit;dillg 10 
IIII' di scrim inalin g" li :'; le llCr, The 11111(111)' hass and 
.. !t rill tre hl e w hi c h is ('ha l"lll'l o ri slic ' o f 111<111 )' alllpli
fi e rs ;It hi ~h leve ls i ~ dirl"cl ly illlrill1ltahlc 10 thi !' 
fa ciOI'. 

III atlclitioll , th e sa lli e I'aelors whi ch c:all SCl lilllil e d 
freque ncy rcs pollse 'Irc also th e eallses o f excess ive 
plwse sh ifl a nd lilllit ell powe r rnllge, \'\' 111'11 phasc 
shi ft is present ill );Ir ~e d C1! rce, Ihc s ign a l fC11 it'lCk 
is ;11. p h ase :II 50 lllC fre qll e ll cies ill s tead of 'IHO fl cg,'ecs 
o llt-o r-phase, Th e rci'o re, ollly a slII :t11 propo rti o ll o f 
fc.edhack can he lI::led IIdu rc IIlul n .-iloatin g III' sq1lcal. 
in g: is cx pc ri e ncel"l. Tlt e hCll c fil s of feedbac k eannot 
be full y I'cali1:c d ill th :11. cusc. JI is illl(lI';tt:l.ical 10 
all c lllpi to usc til e ,lIl1pli(i er willt th e Ill ax iltllllll 
fee(.llJack - th e thresh o ld be yo nd whi c h ins lnltilit y 
appca rs , If this is all e ilipt e d , Iralls ie lll ins tahility 
oCCllrs. :lII fl tlt e alllplifi c r (l is torl s under d ynallli c 
f'otlilit io ll s evc n th o ll Mh il s s leady s tat e I1H ' :t S llre lll e lll ~ 
lIIa y see III satis fa ctory, 

11111:1 )' sce lll slll' pris in r:: Ih :11 evclI thulll!h till : c:rilicld 
fl 'ccpl c ncy h a nd fo r audio lise exlc lld" frolll BO e ps 
to '15 kc. it is I1 ccess:lry 1'01' th e oUlp1l1 tralls fo l'lne r 
to puss a ha nil essentiall y (Jal frolll 10 c' pS to 40 k c, 
OIlC of th e rea so ns fO l' this is th e necess il y fOI ' recII
hack (" 'e ll wilh tri ol le ulIlplific l'S if "eall y hi gh 
(if l e l i t ~o is- SOll trht. Til e w id c 11':II1Sfo I'lIl CI' rHlIgc lIIini
IIli u's dis to rti OIl at the ell!!cs of th e e ffectivc lH:di o 
~ Jl c('lr llll1 w he n feellh ack is ~lI sc d, Th e n too, inaudihl e 
Iti ~h fr rq uc nc ics will he a t logclh e r in th e Car 10 )lI'U

illI ("c <l lIdihle he al no les. This fa c lor arlds ' \)I'csencc" 
I n 111115iC' al "c prodll ctioll w hic h has in:lIldihl y hi gh 
0\°c rt 0 I1 ('5 th ai i llfli rcCll y cOlllrihute 10 :t1ll1ihle I'e al-
i ~ 1 1I ill re prodn cl ion , 0 

Allo th e r jus tifi ca ti on fol' wid e frcqu e nc), range is 
Ihnt it goes h a nd ill hand with low phase shift. ~rh cn 
excess ive phase shif t. is presenl, it dis tl1rbs I.he hal" 
lIloni e sl.rll c t. ure of cOll1pl ex sound s and co nscCfu c nt.l y 
chan ges th e al.tn ck and d ccay I.imc wilh rcsnltnnL l oss 
of firl c lit y IInd c!' co nditions o f d yn a mi c opcra ti on . 



For All u f Ih., "ho\'(' rCil!; UIlS. CVt! 1l Ihough s fl c akc n 
canno t rer: rodllcc Ih e Sllpc l'so ui c or s llu so ni c reg io ns, 
nor ca n th e enl' h ca l' ,hem. Ih ey 1111151 he rc prcscn le d 
ill ord er to ,1(;iti cvc hi gh fi tle lil) .. A lllp lifi crs c ,m be 
built to present a w id e balld 1. 0 t.h e o u tp ut fran s. 
fo rme r , 1t is th e In lIISfol"lll e l' whi ch hil s .dw.n's becn 
lhe Sllllllhlillg hl oek 10 opl illlll!1I rC pl'o dll C l.i o l~, Eve n 
Ih p. Ira nSrOl'lll e l"S w hi ch CJ..illl rcs pOllsc [rolll 20 cps 10 
20 k c IIll1 y h avc ,I f"i l"iy ~ h il rp CIII On' il l c a c h e nt! 
or Ihi s nlll~c so Ih a t rcedha ck difT-i c ulli es arc e ll' 
/'otml e l'cd, III ,uldiliol1 , th e il' powc r h aw/lillg cap Cl' 
hilili c~ g(' lI c rally slil rl 10 (11'001' al lUO c ps a nd 10 kc 
or evc n less. Thi s la ll c l' d i rTi c lllt y II] CaIl S tha I a t Iti rrh 
levels. o r wh c lI bass o r Irc b lc ' hoos l arc uscd . 'he 
dis lo r t ion i ~ hi~l, w'ilh ill th e cril ical l'iI II I;C. 

For \'Ca rE the re Jws heen Ileed or a real'" o ul. 
sl ,lI1ding 011 1 pili trans ro rm e r, Th e (-irs t A CJ'~soll nd 
tran5fo l'lil CrS wCrc d es ign e d wi th Ih e o b jeclive o f 
oblaining hi t!h fi d e lil Y rcgard less of cos I. :\ tl'utv 
utHSTiln tling IInil was e volved whi ch ""liS sati s fac t or~' 
fot' IIH~ II ]M I n ili('a l Inllon)lOI'," wo rk. H o we \'cr , j'l 

was rC31ize o that for 1I10s i profesaionaJ use", and 
particularl y fol' hOlll c lise. Ih c r e was defm ilp n eed 
for a unit that cOHlti he tlIass proUll ccd at H :cason. 
;lb le cost. Preselll pri ces of hi g h fid eli t y tr iloSrOrlll CJ'S 
are hi gh a n t! di sco llra ge I.he ir lise, The re is? demand 
fo r a 1Il0t.ICS I cos t it e lll whi c h is bClle r , Iwn :l1I~' 
cOrlllll c l'cialJy availa hl e , 

'\'alllL, .. dl y. in a cu u]pc tili\'c marke t ", vc r y lII a lHI ' 

facltlre r has been seekillg q u ali t y a l r ed uced cos ts 
This n e \\' .Ac L'osoll ll d sc ri C'~ h ,,~ rCH.;iled I h a l !!04l\ 
alth e c u lminati o n o f 1II 0 rc thall two years o f d evclo p, 
lII e nl rcsea rch i n w h ic h II C \\' p r inc ip les o f Irans· 
fo nne l' d esi !!11 \\'cn: ill voked , Th l'sc 11'~IIl~ fo rIll Cni 
re prese nt u '" I'<ldi c ill d e par t ure f rum cOll\'e ll l io nal 
d es i!!1lS a n d rc nlure n 5\' l1Il11 cf l'i c .'o il .:l rll c tu re Ihil l 
I)I'O\':i<l e5 a n e w hi gh ill' p e rfOl' lII n l1 CC, No s il cl' ifi ces 
ha\'c been lIIad e in (Iu.d ily , b1lt t h c II CW d e:'!i~" in 
f!onjull c ti o u w ith a po licy o f ulili ty s ly ling w ith o ut 
unne cessary fr ills. h.as PCl'llIitl e ti pri ces w ithill tlu' 
r e ach o f all audio c ll t hu s ia ~ l s . hOlh e ll !! im'C' r ::: ;1111' 

expe r irne lli e r i" w h o d es ir e Ih e he :: !. 

FREQUENCY RESPONSE 

+1 
IX) 

o 1---

10 CPS 

I 

I~"\ 
• I-- 20 

i IvjVY 
100 C PS 

;\1111\'1: iii t ill: rrcquc ll cy n:sJlo lI ~C ,' u n '(! or an avc rll t;e trlln ~, 
(u!'lm' l" o r Ihi ,~ ~ I'I'i . , S , T hi s I'un'c was II1ca ~UI'ed wi lh tht 
Irll ll srUl"l1l1' r 11H1ll'lu ',1 ill ral ed p r illl uJ'Y :1I1l1 !!ccondary im, 
JlI 't!a lu 'I 's. '1'111' Iran srnrmcr I'I 'S PUII SC !':III hI! rurther cx tend ed 
~ " \I ' r:l l uda"hl ill l':H'h din!I'tiO Il throu gh th e u se of de~enera ' 
, i\'I' f''I'd h:U'k, TIII'I'I,ful" l!, il is uhvioll s Ihat th cse IInit s lend 
IIu: IlI i' I' ' '' t 'i'l tu a ll \' :lJlp l i c':l1ioll !i I' :IlIill g fo r all eXl"cp t ionally wid e 
!mlld width , Fu;,t h ,'r it "11 11 h c !',' e ll tll:lt Ih e res pome is .! till 
!'X I,(,Il"1\1 1: \ 1' 11 al a:! Iowa I""el 01 5 20 III illi wa tts. th e lowesl 
l i!'lt-n ill t; 1"\,,,1 l'Olllllllllll y usc t! , 

In add itll1l1 10 thi ~ o llts landing fre qll e n cy response, Ihe 
:\ l'r fl sulIl1d Ir:II1 i'forll lt' r;;; f/';l l lIrl' Iht' fo ll o win g ch ll racle ri sti cs: 

r OWER C:\PAC ITY is rated al 20 cps. :lnd a ll IIlIits de!i"e r 
full rated IW\\'c l' 0\' , , 1' li lt! 20 to 20,000 f' PS band, Thi s COil' 
,.:: n 'al in ! ralin g 511f1l11d 1I 0 t he int Cl'll l'Cl c d :IS a Illaximum 
r il l ill !; , A"llIall y, 1IIf' Irnnsrorlll e rs will IWlllll e tlouhl e th e rated 
po w.' r IhrOlll l; I101It th e lIIifldh! fr equ en cy ran ge, 

PHA SE SRIFT is. w flil ' icntl y Inw 10 p e rm it o,'er 30 db 0\ 
'Icgc" crali\'c f f; l~ d" ;H'k to h e carri ed f/rollful the transform el 
wilhu ut Instab ili ty, The princi ple limitatioll on thc pe rmi ss ihle 
all III IInl o f fcedlm ck is 11 01 th e ou tput tra n s forlU e r , hil t the 
n um h e r o f singes :lIld Ih e phase shift in th e illt Cr5 lage co upling 
networks, 

THANSJENT RESPONSE is exce ll ent as d ete rmined by the 
negli gih le di stOl'lioll o f ;1 20kc square W:I\'C Jllused through 
the t raniiforme r , 

~ ~ 

I KC 10KC 40 K C 

MODELS 
12.5 Watts (approximate weight 5 Ibs, l 

'1'0 -240 !1.000 o hms"" lI e l ("os t 89,7::-
'l"'0·2S0 5:000 0 1" n 5 " , , lI c l ('OR I $1),7:) 

T O-260 6.UOO o h llls", , ll e l 4.'OSI '9.7S 
'1'0 -270 10_000 n lllll s .... lI e l ('051 S9.7;' 

25 Watts I appro ximate weig ht 6 Ibs" 
'1'0-230 3_000 o hl1l s .... lI e l COS I S'l250 
'1'0-280 9.0000111115 .... lI e l "0" S12.;'0 
'1'0-290 12:000 o hl1l s . ... :o e l ('os l . B.75 

(Pdces Effect ive Oclobcl' I ii , 1!l 50 :Llld Su bject to (' hnn!!I' Witho"l N" n c,' ) 

A ll IIlIi! s have push pull pr imarie s am) sccondari cs 
tappe d fo l' 4 , 8 1 anti 16 o hm voicc ('o ils, O ilie r 
pri lll ary impedall ccs and t1 irTc l'e nl po we r I':tl i n ;!~ (' an 
h e fu r llis}, ecl to spcc ia l o l'llc l'. P r ices will lip *1 11 0 IC" 
on lI' peci;ti il f" II S o n " ('f]tI (':;t 1. I , ill e w illrlings ( '12!'l ,tnt! 
500 or 1!)0 and 600 o hms ) c all he ,lIlfl ell 10 ,til ""il ll' 
a l :lll adrlili o n a l S6,OO n cl COE!. 

Units have 10 inch lea rls co lo r cod ed as i ll rl ical"e rl 
in sch e mat ics shown o n fo ll owi n g pa ge, 

Above pl'iccs al.'e fo l' unil s in s ta nda!'f l e lld hells, 
AI an add it ion:l l n e l cos t or S2,OO pCI' 1Ini! ~ Ih e 1,',111 '<; ' 

fonll e n l can hf' fur ni sh ed rtllly POII Cr] in a 5(,;tlll l(,8S 
sleci ensc in s i lvc l' f! t':t y h amm e l'lone fin i,Qh , 

P/C(fS(! /V()IC: '/'elll lJONlril y olily pOlled lIt1i ts (Ire (w (lil abl e flI l(l llt ('.~e fl r(' ,~ II /Jlj/it'd nil (til Ol'd",',~, 



Suggested Cireui ts 
These circuits illus lntLc SO I1l C app li cilli ofls of this lI e w line o f trans rurlll e l's. They arc 

aU bu g.Ircc. and th ey provide it ~ I allda rd of pe rfunll:III CC whi ch is difficult to excel I. The 
response of these alllplifie rs is s lIllslanliall y nat fro lll uelow 5 cps 10 O\'er 80 kc. ''"' ithin the 
20 cp s to 20 kc nmge, they will dc li,'c r full OUIPllt with tlJld e lcclabl c harm onic 01' inl e l" 

modulatio n co ntent, On m eas u rem e nt s o f all ty pes Ihey sho w up amazin gly we ll , alljl in 
add ition they will satis fy th e su bjec t ive li ste lling o f th e most critical o bserve r . These arc 
not th e o nly c il'c llits whi ch co uld be userl . of cOllrse. Any wid e ran ge, lo w distol' lio n c il'cuit 
whi ch is basically stable allli has ba lanced pH II pull SI:lgcs will perfol'1lI cqu:.t1l y we ll wi th 
Acrosollnd o utput transfo nnc rs, 

TO-260 
The potenti a ll y excelle nt 6A Si has been 

shunned by many consl l'uc tars because of the 
difficulti es of driving it with ol l!' an ill lc t'slage 
trnns(ormer, In this c irclIit , the push pull 
drivc r and th e appli cation of invel'se feedb,lCk 
permit ample output at low distortion leve ls, 

TO-280 

TO-270 

__ - _ Th" 6V6 offc l's exce llcllt. fid c lity al IIIOllc rut c (~os l 
in t.his circllit co nfi guration, Th e phuse invert c r lIse(1 
providcs close halanee t.lu'oll gho llt. th c entire undio 
"and .don l! wi th ~mb8tantial g;ain . For the sllIalt 
111111111 c I' of P : ll' tS ll s<'!d , rh e fidelity o f Ihis :llIIp1!(j (! 1' 

\':1f 1 Iw.rdl) l it""! SlIl'l'il '''scd . 

Fo r those who prcfe r bea m power output lubcs1 

this 6L6 circuit o ffc rs excellent possib ilities for hi gh 
fi ·' e lit" ·do ll '· with "reatcr e ffi c ienc)' th::ln tl' iodes U J ' 0 0 

permit. An ingenious method of supp lying the 
screens (ro lll II low impedance source with good 
regulution is un important fa clor in the excellent 
pe rformance o btllincd . 

i 

.. .. ~ , 
'L_-'"L.. ____ ..L-"iiii" __ '- •• u 

.. ,,~ .... ( ................ , ......... . 

" 

TO-290 Williamson CirculI 

T his ein·"it is that {ics igne.i hy D. T. N. Willia",
::o n and d escrihed in 'X' ire less ' Vorl" ( Au gust , 19t19 l , 
This version has been adapi c il to lise AllI c l'iean 
cO llIpo nent s: hu t ' IF- id e fro lll th e :lI'PI'OXilllll !C 12 w,,11 
limitnli o l1 o n IIIHlislorl ed power, it rcalizes th c full 
ca pabiliti es of the o l'i gin :d c il'cuit whi ch has becn 
univers::IlJy acclaimed as o ne of th e hes t cV<'! r 11I' :11" :!. 



Ultra Linear Circuitry 

Ultra Linear circuits are a new development of Acro 
Products Company and are designed to provide both 
the fines t listening quality and the finest measurements 
available. Their unique features are obtained by two 
important circuit elements : 1. an Ultra Linear output 
stage which is neither triode nor tetrode but combines 
the advantages of tetrode efficiency and power sensitivi
ty with triode low impedance and has lower distortion 
than either of these two types; 2. an output transformer 
superior to any design yet offered to the public with 
respect to linearity of response and low distortion. 

The output stage of U ltra Linear circuits uses the 
Aow of screen current in the putput transformer to con
trol screen diss ipation. This 'permits higher than normal 
screen and bias voltages without detrimenta l effects; 
and the mixing of screen and plate current in controll · 
ed proportion decreases distortion, lowers output im· 
pedance, increases tube linearity, and preserves both 
the efficiency and sensitivity that would be sacrificed by 
conventiona l feed back arrangements. 

A great many circuit arrangements can be used wi th 
Ultra Linear output stages and Acrosound transformers. 
In order to obtain the ultimate in listening quality, it 
is, of course, necessary to prdi x the output stage with 
a high quality low distortion circuit. The complete 
amp1ifier must be designed so as to be completely and 
unconditionally stable with a high proportion of in· 

• Palent Pending 

verse feedback. Two extremely sa tisfa ctory arrange· 
ments are shown in this pamphlet. 

Olle arrangement uses 6L6's (or 5881's) and 
furni shes 24 walls of clean power. The other is a 
simpler and less ex pensi ve arrangement which provides 
12 watts with 6V6's in the output stage, and it is an 
arrangement to wh ich many popular commercial cir· 
cuils ca ll be converted readily. 

The performance cu rves of these amplifiers warrant 
some exp lanation. The frequen cy response curve is flat 
over a range far in excess of the audio band in order 
to provide superior transient response. Over the range 
from 20 cps to 20 kc, flat undistorted response is de· 
li ve red within 1 db over a dynamic range covering 
from less than one milli watt to full rated power. 

The power curves shown represent the maximum 
u.nd,:slorled power output versus frequency with the 
zero db reference being the fltll raled power. These 
curves a re not response curves run at high level which 
are run without regard to distortion. ·They represent 
clean usable power available over the frequency range 
shown . Power curves a re rarely shown for amplifie rs 
because with other c ircuits they are far inferior to the 
response curve. In the Ultra Linea r circuits, however, 
power curves are one more indication of the basic 
superiority of thi s new development in amplifier cir· 
cuitry. 
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THE ACROSOUND ULTRA LINEAR AMPLIFIER 
This amplifier (described more full y in AUDIO 

ENG INEERI NG, November, 1951) is a deluxe circuit 
offering linearity of response and low distortion of nn 
order never previously achieved in practical circuits 

which could be built by the home constructor. It is 
driven to full 24 watt output with an input of only 
three.quarters of a volt and thus can be fed from any 
conventional input source. 
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THE ULTRA LINEAR JUNIOR AMPLIFIER 
For those whose needs are sa tisfied by a lower power 

circuit, the Ultra Linear Junior olTers 12 watts in an 
economy circuit which is characterized by the superla
tive listening quality of a ll Ultra Linear circuitry. This 
amplifier drives to full output with a two volt input 

and is of a circuit configura tion which makes it adapt
able to conversion of manOy popular circuits by the 
add ition of the Acrosound TO·310 transformer a long 
with a few minor circui t changes. 
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ACROSOUND "300" SERIES TRANSFORMERS 
(tapped for lise in Ultra Linear Circuits) 

These transformers are the finest ever offered to the 
public. They impose practi ca ll y no lim itat ion on the 
quality of the associated circuit and permit results 
limited onl y by the inherent characteristi cs of vacuum 

tubes. 
The exce llent frequency, distortio n, power, and tran

sient characte ristics of these units are a triumph of 

design art and production skill. The use of the finest 
materia ls and a unique seven section concen tric 
symmetrica l coil structure permit size which is half 
that of competiti ve units while the specifications speak 
for themselves. They ofTer the most quality per pound 
and the most quality per dollar simultaneous ly. 

Specifications and Performance Data 

TO·300 TO·31O 

8000 ohms: 4, 8, 16 

10 watts 

Impedance'" 

Undistor ted power- 20 cps to 30 kc 

Undistorted power-30 cps to 20 kc 

Frequency response 

Pt! rmissible feedback 

ac primary unba lance 

Leakage reactance 1000 cps, referred to primary 

Leakage reactance 1000 cps, between primaries 

Primary shunt inductance 

High excitati on primary inductance 

Inser ti on loss a ll taps 

Max dc per primary 

Permissible dc unbalance 

Weight 

Size· • 

Base with flange 

Net Price 

6600 ohms: 4, 8, 16 

20 watts 

40 watts 

± 1 db 10 cps to 100 kc 

30 db 

1% max 

8.5 mh 

8 .5 mh 

150 henries mm 

600 henries 

.75 db max 

20 watts 

± 1 db 10 cps to 100 kc 

30 db 

1% max 

9.5 mh 

9.5 mh 

85 henries 1mB 

340 henries 

.75 db max 

75 rna 75 rna 

15% 15% 

6 lbs. 5 lbs. 

3%" x 31J." x 41J." high 3%" x 31J." x 4v.," high 

30/8" x 4112" 3%" x 4lJ2" 

S24.75 S18.75 

• Also available with added 125 and 500 ohm secondary at additional cost of S6.00 net . 
•• All units fully potted in seamless steel gray hammertone fini shed case with 10" color coded leads. 
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THE ACROSOUND ADAPTATION OF THE WILLIAMSON CIRCUIT 

International accl aim of the famous circuit 
of D.T.N. , Willi amson (Wi r eless WorJd, April 
and May , 1947; Augus t, 1949) ha s l ed to its 
adaptation in many forms . The Acrosound version 
was designed t o maintain all of the quality of 
t he original cir cuit whi l e cons tructing it of 
Ameri can canpone nts . 

The Acrosound 10-290 tra ns former is the 

heart of th i s fine amp lifier. Thi s unit was 
tailored specifi call y for the ci r cuit just as 
was the transformer specified by Willi amson . 
The ID-290 uses 12, 000 ohms primary impedance 
to obtain the s.'!me ratio of primary impedance 
to pl ate resistance when us ing triode connect
ed 807 t ubes as Wi lli amson used with the 
British KT66 tubes . 
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The intermodulation curves are s hown above 
with 40 cycl e carrier mixed four to one. The 
1M i s l ess than 1% at 11 watts output unde r 
any condition of meas urement . At I S watts, the 

amplifier reaches conve ntional 1M r atings of 
about 8%. Obviously, for all normal uses in a 
home , where several watts cons titute maximum 
necessar y power, t he distortion is tru l y low. 
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Extremel y intere s ting performance data are 
r eveal ed by the curve3 on frequenc y response 
and power . Response wi t hout f eedback is better 
than that of mos t corrmercial amplifie rs. With 
feedback , frequency response is flat from 7 cps 

\ 

laKe. 100Ke. 

to over 70 kc with substantial response out
side t hose limits . The re are no high frequency 
r esonances or peaks indicative of instability , 
ringing, or o th er forms of transient dis
tor t ion. 
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The po ..... e r eurve is trul y phenomenal. This i s 
not a response curve run at high power level 
( whi ch would be s imilar to the above f requency 
c urves if d i storti on i s i gnored). The power 
curve shown represents maximum undistorted 
power available across the band. The curve is 
run by observing the maxi mum signal on the 
'scope which s hows no vi sual di s tortion. In 

the midband, this i s 12.5 watts. At the ends 
of the band, the input vol tage has to be re
duced s li ght l y to maintain the undi storted 
condition. The curve shows the exceptiona l 
performance obtained - - power is do .... n onl y 3 
db at 8 cps and 51 kc. To our knowl edge, no 
other transformer will permit such performance. 

POWER CURVE 

'J!IIIIIIIIIIIIIII!IIIIII H~l4tmu 
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The s chematic of the amplifi er shows its 
s implicity . It consists of n voltage amp lifier 
direct l y coup l ed to a cathodyne phase inverter. 
Thi s feed s a pushpul1 driver which is r es is
tance coupled to triode connected 807 ' s . 
The 807 os a t ri ode, r equires only half the 
grid drive necessary with conventional triodes . 
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The final test of any amplifier i s in its 
li stening. No measurements will reveal the 
final nuance~ of fidelity, particularly on mo
te rial with transients . We believe that within 
t he ten watt pov.<er rating of this amplifier it 
cannot be e xceeded by any availabl e unit on 

" : 

Either 6SN7's or 7N7's (as indi cated) can be 
used in the voltage amplifier stages. Inverse 
feedback (20 decibels) i s carr i ed around four 
stages and the output transformer. A power 
take off for a preamplifier is s hown a l s o . 
Thi s includes a connection for remote on-off 
switching of the power amplifier . 

PARTS LI ST 

C-l,2 . 3 .05 uI. 600 WV R-16,17 100 Ohms 1 watt 
C-4,5 .25 uf . 600 'WV 22,23 
C-6 10-10 uf. 450 WV R-IB 100 Ohms 2 watt-
C-7 20 uf . 450 WV wi re .. ound pot 
CoB 500 uf. SO WV R·19 ,20 1000 Ohms X Wi tt 
C-9 20 uf. 450 WV R·21 300 Ohms 10 watt 
C-IO 4 uc. 600 'V T-I 12 000 Ohm,/ 4,8.16 

Ohms Acrosound 10-290 
R-I 1 Megohm pot T-2 425-425 volta 130 
R·2 470 Ohms X .. act m •• Acrosound TP·310 
" -3, U 4700 Ohms X .. att 6.3 volta, 3 . 5 Amp . 
R·4 47K Ohma 1 watt 6.3 volt~, 3.5 Amp . 
R-S,6 22K Ohma X watt- S volts, 3 Amp . 

ma tched pair or 1% L-I 4 henry, SO ma . 
R-7 33K Ohms M watt choke 
R-B 22K Ohms X watt L- 2 B henry, ISO m • • 
R-9,lQ 470K Ohms X watt choke 
R-11 560 Ohms X watt 
R-12.13 47K Ohms 2 watt· P_I Input Plug 

matched pai r or 1% Ampheno1 BOc. 
R-14.15 100KOhma ~ .. att P-2 Fused line plug 

P- 3 Octal aocket 

the basi s of li stening comparisons . The only 
drawback which one might find i s that it will 
reveal distortion in other parts of the system 
which might otherwise he masked. On the other 
hand, it cleans up reproduction whi ch on other 
equipment cou ld not be p'roperly reproduced. 
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The power curve is of parlicular interest. It indicates 

the maximum power output versus frequency. Ample 
undistorted power is available far into the ultrasonic 
region. Frequency response extends plus or minus one 
decibel for a range extending ten times above and 
below the customary audio bam!, thus insuring mini
mum distortion of steep fronted transients. 

Frequency and Power Curves 
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The circuit of the amp lifier shows how little change 
is needed to convert the Wi ll iamson arrangement. The 
power supply is unchanged. and the changes invo lve a 
rew resistors and capacitors with no change in physical 
layout. The feedback resistor is changed to maintain 
20 db or feedback, and the amp lifier now is driven to 
30 watts with approximate ly I volt of input. The 

changes are so rew and, with the exception of the oul
put transrormer, so inexpensive that conversion is 
reasible ror many who wish to obtain the benefits of 
Ultra Linear operation in existing equipment. For those 
who are bui lding from scratch, the circuit offers tre
mendous inducement from the standpoin t of unexcelled 
listening qua lity along with efficient high power opera
tion. 
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THE ULTRA LINEAR WILLIAMSON AMPLIFIER 

The American version of the \Vi ll iamson amplifier 
using the Acrosound TO·290 transformer and described 
in RADIO and TELEVISIO N NEWS for December, 
1950 has provided audio quality which is indi sputably 
superior to most amp li fier circuits previously avail
ab le. Thousands of these units are in servi ce in the 
homes of musicians, music lovers, engineers, and ex
peri menters both in this country and abroad. 

Although there are few limitations on its quali ty, 
the circuit has limitations with regard to enic iency. 
sensitivity, and power outpu t. It requires severa l volts 
of input signa l, and its power is li mited to less than ]5 
watts even though a heavy du ty and compara tive ly high 
voltage power supply is used. A Ithough disto rtion is 
at the vanishing point at low levels, and I M is less 
than I % at 10 watts, above th il) power leve l dis tortion 
increa ses rapidly. 

There is definite need for a higher powe r more 
efficient vers ion of this circuit j and this need has not 
been met too well by pushpull parallel confi guration s 
which do not, of course, increase the efficiency of the 
circu it. 

The deve lopment of the Ultra Linea r output stage 
arra ngement immediately suggested the possibilities of 

adap ti ng the Wi lliamson circui t so as to get the in· 
creased efficiency a long with the increased linearity of 
operation. Bas ica ll y, this change calls for the use of a 
different ou tput transformer, the Acrosou nd TO·300, 
whi ch permits coup ling screens and plates of the out· 
put tubes in the output transformer. In addit ion, of 
course, minor circuit changes had to be developed to 
in tegrate the two circuit ideas into a comp lete ly stable 
wide band amp lifier. 

Carefu l tests of the conver ted amp lifie r reveal tha t 
the combinati on of circuits is ideal from every stand· 
point. \Vhat was previolls ly low distortion has been 
reduced to where it is almost not measureab le . Band 
width has been increased and smoo thed, and the tran· 
sient and square wave response con seq uently has been 
improved. These results are indica ted on the inte r· 
modu latio n, power, and res ponse curves which arc 
shown. The 1M indicates that the amplifie r power has 
been effectively doubled. 
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