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ACRO PRODUCTS COMPANY 

Listed in this pamphlet (lrc '''o.~e ilf! IfIS which Aero Products Company 

manufactures Jar industrial 11M' find lor distrihution through eiectronic 
parts dis/,fibulars. T !t(·s(· slorlr components are d,'sigfled jar alldio amI 

ins/nul/elltation applicatioll s oj th e highest qualit y . 

In additioll , lh e jllciliti('s 0/ Aero I)rodu cls Compuny arl~ (l vaiia/,le lor 
specially design and manlijac/lire of trall s/orlllcrs (audio, pulse, ami 
power), reaclors, (lnd associaled il,ems oj a great variet)1 o/types. / nqu.irics 
Ofe invil.ed for quol,al i ons 0 /1. specialllll,i/.s which an' I/ot readily available 

elsewhere. 

Aero has the desigll capabilities and the productioll abililies and fa cili. 
lies Jar II.nilS oj ha.rd·/a,oolaill characteristics. If the design requirement. 

calls for extra small si:.e, llllll SIWlly wide bandwidth. ver), lOll) distortion, 
or ot.her unique feature, Aero is prepared to I.aclile it. 

Both mu.ltiple alld sillgle windillg facilil.ies are available; and pro
ducaolL skill permits meel,ing of close lolerances and mainlenance of 
spedfical.ions jor bOlh samples and product.ion rurlS, 
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ACROSOUND UL TRA-LINEAR TRANSFORMERS 

Transf orrner design has been called 8n art rather 

than a science. Th is indicates that two designers striv

ing for a g iven leve l of performance will probabl y 

atlempt to achieve it in two different ways. Likewise, 

they will se.t two difTerenL ceilings to their achievable 

level s of quality. Acrosound Ultra·Linca r transformers 

have been designed for a leve l of performa nce which 

most designers believed una ttainable a t a competi tive 

price. The methods by which the designs have been 

achieved a re un ique a nd are protected by Un ited States 

patents, wi th foreign patents pending. Acroso und trans

formers are better transformers, a nd there are good 

reasons for thi s superiority. 

• Acrosoulld Design- Acro design has distin ctive 

features.Jt-per-mits comparable performance on 

---- a ll taps of a tapped transformer. It is designed 

for wider bnndwidlh- far in excess of II Ie a udio 

band so as to allow more stable feedback and 

to insure good transient response. Acro trans

formers arc designed for lowest possible distor

tion at all frequencies and all powe~ levels using 

generous design margins which make a ll the 

performance rat ings conservat ive. 

• Acrosound Mate rials-Aero uses the finest grades 

of core material in speciall y shaped lamin atio ns. 

These are not the ordinary scra p less lype of 

la'minations as used in power transformers but a 

more expensive style which has unusually fine 

properties in audio design. Even such a com

paratively small deta il as potting compound has 

been integrated in the Acrosound design-a spe· 

cial microcrystalline wax is used for better pro

tection and performance even though its cost is 

hi gher than conventional potting materials. All 

the materia ls have been selected for their opti-
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mum co ntributi on to performa nce rat her than 

for purpose of cutting cost. 

• Acrosound Production- Acro production of out

put transform ers is ca rri ed out on windi,ng equip

ment which has been specia ll y designed and 

custom malluf ac tured for producing this basic 

type of transformer. \Vindings are carried to the 

exact turn without deviati on. Complete unifor

mity is achieved through ma intenance of ex

tremely close production toleran ces. 

• Acrosound Testing-Every Ac roso und ou tput 

transfo rmer is subjected to a series of tests. These 

include : test ing for balance on a ll balanced 

windings (ac balance is guaranteed to 1%); test 

for accuracy of reflected impedance between 

primary and a ll secondary windings and taps; 

test [or shorted turns ; les t for shorts from pri

mary to secondary, from primary to case, and 

from secondary to case; test for open windings; 

test of exciting current to insure maintenance of 

inductance a nd core power handling capacity; 

2000 volt test of insulation. Additional extensive 

tests are applied to a representative sa mpling of 

production to insure maintena nce of a ll perform

ance characteristics. 

Those arc the reasons why Acrosound consistentl y 

gives the finest performance a nd why Acroso und output 

transformers have achieved the finest of reputations in 

the period s ince the begi nning of 1950 when they were 

first introduced. A continuing program of resea rch and 

deve lopment has produced new and better models; and 

without fanfare, new methods a nd techniques have been 

incorporated into Aero design a nd production which 

make Acrosound output transformers better than ever. 



ACRO SO UND ULTRA·LINEAR CIRCUITS 

Top qua lity transfor mers make any circuit better. 
However, the best resul ts come from the lise of the 
fin est q ua li ty in a ll pa rts of the sys tem, and it is desir
ab le to use q ua lity circuits and qua li ty tra nsformers 
together. Therefore, in order to ge t op timum benefit 
from Acrosound outp ut transformers, Aero Produ cts 
Company has maintai ned a po licy of contin ued resea rch 
and develop ment in the aud io fi e ld so as to integrate 
tJlansformers and ci rcuits into better qua lity amplifiers. 

One of the fruits of the p rogram was deve lopment of 
the Ultra-Linear output stage wh ich constitutes a basic 
advance in the audio ar t. This circui t has been widely 
described in the lite rature~ extensive ly imit.a ted, and is 
now universally accepted as the tops in high fide li ty 
reproduction. 

BrieAy, the U ltra·Linear p rinci ple invo lves the mix· 
ing of p late and screen currents in the output trans
former so tha t the dynamic pl ate cha racteristics of a 
tetrode a re made more linear without decreasing its 
power sensitivity. This brings together the basic advan
tages of both triode tube type and tetrode tube lype 
and makes an output stage which can be demonstra ted 
to have less distortion than either tr iode or tetrode. The 
conventiona l a rrangement uses carefull y positioned taps 

on the primar y winding to energi'1.c tfle screens; or if 
dilTcrclll ric potcntia ls a re req uired 0 11 pla te nnc! screen, 
the screens arc ene rgi'1.ed through I.l ti ghtl y co up led ler
ti ary wind ing. 

This circuit permits lower dis tortion and beLt er trans· 
ient perfo rmance of the all1 pli fie r~ To aug ment this, a 
specia l series of efficien t, wide ba nd, low disto rtio n 
transformers were deve loped for use in Ultra· Linear cir
cuits. This combinat ion of circuit and transformer, 
ta il ored for each other, has resulted in a new standa rd 
of high fi delity per fo rmance. T he combina tion has 
reached wor ld wide fame because it makes for better 
am plifiers both on the basis of measurements and on the 
basis of listening comparisons. 

The resear ch policies which evolved the Ult ra- Linea r 
power output stage and Ultra·Linea r transfo rmers can· 
tinue. New tu be types and circuit var iants have been 
uncovered whi ch cont inue to bri ng im provement , and 
these a re cont inua ll y brought to the pu bli c via a r ticles 
and med ia such as this pamphlet. T herefore, a large 
scctio n of this pa mphlet is devo ted to circuitry, ha th 
Ultra-Linea r and co nventiona l, wh ich will be of interest 
to a ll of those who seek better aud io 

Many circuit types are illustra ted 111 the schemati cs 
incl uded in this pamphlet. These range in power output 
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from 10 watts to 100 waUs. All of them are integra ted 
designs in whi ch facto rs o f performan ce, s tabilit y, re li a
bilit y, and effi ciency have heen ha lanced to p rov ide 
out stan ding q ua lit y. 

I II some cases dev ia ti on s have heen made from pre
vio usly pu h li shed ve rsions of these circuits ( both in 
trade journa ls and in ea rlier edit ions of this Acroso lln d 
pa mphl et ) . These changes have heen hased on can· 
tinued investi gat ion of\the circuits and contribute min or 
imp rovements where these have proven possihle. The 
experience of use rs of these Acrosound circuits has been 
he lpful in the deve lop ment of ci rcuit changes which 
lead to improved performa nce. The co mments and q ues· 
ti ons of o th ers who use these circuits a re we lcomed; a nd 
it is hoped that they ca n lead to furt her bene fi cia l re fi ne· 
ments for future re lease. 

All o f the designs shown p rovi de audio qua lity of the 
,'ery hi ghest level and sel perfo rmance standards for the 
ent ire hi gh fi de lit y industry. They do not conta in "gim· 
micks" or super-sensitive adj ustments whi ch make it 
unlikely tha t the buil der be able to du p lica te the per
fo rmance of the origina l. Actua ll y, the performance of 
a ll Y of these circuits ca n be read ily repli ca ted or Sll r
passed by the a ud io exper imenter using s ta ndard pa rts 
and conventi ona l constr ucti on practi ces. 

All of these designs have certa in performance features 
in commo n. r or example, the ba nd width of a ll of these 
amp lifiers is fa r in excess of the customary audio 
spectru m in orde r to p rov ide supe rior transient response. 
A min imum frequcncy response of p lus or minus 1 db 
from 10 cps to 100 kc is ava il able from a ny of the 
am pl ifiers; and seve ra l of the Ultra ·Linear ci rcui ts 
extend th is specifi ca tion f rom 2 cps to 200 kc. 

Ra ted outpu t of these a mpli fi ers is reached at very 
low distortion leve ls-the lim it in this direction being 
set by the pa r ticu lar tubes used and by the ba lance of 
signa ls through pu sh pull portions of the circuit. For 
example, the pub lished 1M curves on the Ultra-Linea r 
Will iamson circuiL ( page 8) showed 10/0 disto r tion a t 
20 walls oup ut. However, with a ma tched se t of output 
tu bes and ba lanced dri ve to the output s tage, 30 wuLl ~ 

ca n be reached for the same di stortion fi gure. 

Di stort ion is a lso exceptiona ll y low over a very wide 
frequency ba nd, The ra ted power of these circuits is 
avai lable from 20 cps to 20 kc with a minim um of 
d is tort ion. T his is ra rely true of commercia l amplifiers 
which have Aat freq uency response but in which distor· 
tion r ises a t f req uency extremes. 

The most import ant cha racteristi c of an audio ampli
fi er is its listen ing qua li ty, The integra tion of top grade 



output transformers and top grade circuitry leads to 
smooth, clcan, natura l sound . The ci rcuits which foll ow 
have that natura l listening quality in which various 
orchestra l choirs are we ll defined, individua l instru, 
ments are not muddled into the background, and there 
is no harshness or stra in in the upper frequency regions. 

Triode Circu it with Acrosound TO-250 
T ransformer (page 7) 

The 2A3 type of triode has been a favo ri te of high 
fidelity constructors for many yea rs. Ma ny amplifi ers 
using this tube or its modern equiva lent , the 684, a re 
sti ll in existence and can be improved substan tia lly 
through use of the TO-250 lransf ormer and up-to·date 
circuitry. The circuit show n provides 10 watts of qua lity 
output with wider bandwidth and lower d istort io n than 
had ever been avai lable from the o lder type circuits and 
components. 

6L6 Circu it with TO-280 Transformer (page 7) 

The beam tet rode, as exempl ifie d by the 6L6 (or 
5881) type of tu be can be used as the basis of an 
efficienr11 igh qua lity amplifier using compara tive ly few 
stages and simpl e circuitry. The circuit shown uses a 
unique arrangement for obtaining a low impedance 
power source fo r the screen grids. This exped ien t, a long 
wi th a qua lity output transformer and stab le feedback 
arrangement, permi ts 24 watts of clean out put with 
excellent distort ion and transient cha racteristics. 

Williamson Type Circu its wi th TO-300 and 
TO-290 Transforme rs (page 8) 

\Vill iamson type amplifiers are no longer rare or 
novel, but their popu larity remains und imini shcd be· 
cause thcy ofTer exce llent quality and were onc of the 
first tr uly high fidelity circuits avail ab le to the home 
constructor. The triode Wi ll iamson with the Acrosound 
1'0·290 transformer was descri bed in !lad io and Tele· 
vision News, December 1950 and has bcen a source of 
pleasure to many high fidelity fans and music lovers. 
It provides about 12 watts of clean output , wide f reo 
quency response, a nd a fl at power curve. 

The Ult ra·Linear \Villiamson arra ngemenl with the 
Acrosound TO-300 transformer doubles the powe r of 
the triode version fo r a given distort io n a nd a lso pro
vides better transient performance as eva luated by 
square waves. This ci rcuit has been descri bed in Aud io 
Engineering, June 1952 and Rad io and Television News, 
Februa ry 1953. Many thousands of these amplifiers 
have been co nstructed by experimenters, kit assemblers, 
and manufacturers. Satisfied users eve rywhere know 
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that its performance IS unequalled within its power 
bracket. 

Ult ra-Linear 6L6 Circuit Using TO-300 
Transformer (page 9) 

Ultra·Linear circuitry achieved its popular ity wi th 
the 6L6 (or 5881) circui t shown . First described in 
Audio Engineering, November, 195 1 the cricuit is still 
among the fin est available. 20 watts of power are ava il· 
able and the qua lity is that whi ch has made the circuit 
wo rld·famous for na tura lness ·and easy listeni ng. The 
arrangement is non·cr itical and stable and wi ll preserve 
its exce llent qua lity for many yea rs without adjustment 
or change. 

6V6 Circuits with Acrosound TO-270 and TO-310 
T rallsf ormer s (page 9) 

The 6V6 tube has been very popular in commercial 
amp lifiers of abo ut 10 wall capabi lity. Ma ny of these 
ampli fie rs ca n be substantiall y improved by conversion 
to one of the circuits show n. The circuit wi th the 
TO-270 preserves co nventiona l tetrode operation of the 
tubes. That with the TO-310 furni shes Ultra- Linear 
operation wi th about 10 watts of output a t 1 % inter
modulation distortion. Th is arrangemen t is basicall y 
sim ilar to many 6V6 cir~uits which are popular, and 
conversion of these to Ultra-Linear operation is re la
tively simple. An example of this conversion was 
described in Hadio and Television news, June 1954. 

P ush P ull Parallel Ultra-Linear Amplifi er with 

TO-330 Transformer (page 10) 

The push pu ll para llel circuit shown is the "b ig 
brother" of the Ultra-Linear \Vi ll iamson circuit. It does 
bcttcr than twi ce the output for a g iven distor tion and 
makes an a mp lifier with less than 1% intermodu lation 
disto rtion at 60 wa lts of output, and 40 walts is ava il· 
abl e a t .25% 1M. 20 watts o f output a rc handled effort
lessly over the ba nd from 10 cps to 100 kc, and the 
fu ll 60 walls is avai lable from 20 cps to 20 kc. High 
power ca pability p lus a damping factor of 16 give 
clean unmudd led reproduction of the heaviest bass pas· 
sages whi le a smooth crysta l clear treb le range ba l· 
ances the bass. 

100 Wall Am plifie r with the TO-350 Transformer 
(page II) 

High Fidelity power to fill a stadi um is obtain able 
in the 100 watt circuit featur ing the un ique TO-350 

---, 



tran sformer. This transformer prov ides Ultra- Linear 
co nnection via a terti a ry winding to energ ize the screen 
gr ids of type 6146 lubes (or other tubes in whi ch a dc 
difference between pl a te and screen is essential ) _ This 
amp li fier supp lies its ra led power wi thi n 1 d b fro m 20 
cps to 20 kc a nd orTers tremendo us power and excell ent 
qualit y simul tan~ous l y_ Other c ircui t variants wi th the 
6146 a re of course practi ca l. It is recom mended, how
ever, tha t the use of a low impedance dr iving source, 
such as the ca thode foll ower arrangemen t shown, be 
ut ili zed if optim um results a re desired_ 

6Y6 Amplifier lI sing Ihe TO-320 Transformer 
(page 12) 

The 6Y6 tu be is not well known for audi o use. Exper
imen ta tion indi cated tha t it s performan ce as a tctrode 
was not particularly advantageous, and triode opera ti on 
resulted in insufficient power output. However, investi 
ga ti on of the tube for Ult ra-Linear use uncovered the 
fa ct that its performan ce characteristics a re unusua ll y 
fine for lower power applica ti ons_ Low leve l distortion 
wi th this tu be approaches the van ishing poin t, and this 
characteristic is maint ained up to wi thin 10% o f maxi 
mum output. With a 275 vo lt suppl y (at 160 ma l the 
JM distortion at 15 waILs is about .25%, and about 18 
watts arc reached befo re distortion rises signifi cant ly_ 

The circuit show n is a high stabilit y arrangement 
which contains severa l novel features_ Naturall Y1 many 
other arrangements are perfectly fea sible including the 
\Vill iamson type_ 

High Power Ultra-Linear Williamson Type 
Amplifier with 6550 Tubes (page 13) 

For many applications, power output in excess of 50 
·va tts is very desirahl e_ It is now practica l to convert 
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eXlstlll g Williamson {and U ltra-Linear Wil·liarnson} 
type amplifie rs to high powered U ltra-Linear use wi th 
the new Tung Sol 6550 tubes and the Acrosound 1'0·330 
output transformer. Although this transformer was or i
ginall y designed for push pull para llel opera tion of 
KT-66's and similar tubes, its character istics have been 
found we ll suited fo r use with one pair of 6550 tubes 
operated at the vo ltages whi ch a re ava il ab le in William
son ci rcuits. 

The schema tic on page 13 in cludes the origina l power 
suppl y a nd vo llage am plifie r stages of the Williamson 
type circuit. The power output stage has been modified 
for Ult ra-Linear operation of the 6550 tube with fixed 
bias. This bias suppi y is sma ll enough to add under 
exi sting chassis layouts. The onl y other circuit changes 
required for converting an existin g amplifier~ in addi
tion to change in the output transformer, are those 
which adjust for 20 decibels of stab le feedback. The 
networks added to the amplifier insure a generous mar
gin of stability a t both high and low frequencies with
out res triction of bandwidth. 

The frequency response of this amp lifier is plus or 
minus 1 db from 2 cps to over 200 kc with no peaking 
or raggedness . ] ntermodu lation distor tion is less than 
1 % lip to 50 wa tts of ou tput, and this power is avail
ab le practica ll y undistorted at any frequency from 20 
cps to 20 kc. Transient response, as eva lua ted by step 
inputs and square waves~ is excellent. 

For users of \Villiamson circuits who wish to increase 
their available power 'without degrada tion of li stening 
quality, this circuit is extremely convenient. In addition, 
its stability, compactness, and effi ciency make it desir
able for original const ruction of amp lifie rs with a con 
servative 50 watt po wer rating. 
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100 WATT AMPLIFIER WITH THE TO-350 TRANSFORMER 
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::<: -:- FUSE 
0 
0 -

.25 IK 

U 
w -48 
l: 

2500 

5W 
IA FIL 

1"t=-~~=~...-~--.l_X~F~ORMER ~ 50~A 

I~~~I ~ ~2OMf 

-+450 V 

400-0-400 200 MA 

::> 
...J 
m 

:.. ... ·3 
" 16 y 

OR 8 

R SR 4 
C 8K 

-
l: 
~ -
I 

::> 
...J 
I!l 

ACROSOUND 
TO-330 
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0 

I. 

MOUNTI NG 

h.10DELS IN TYPE "Au CASE 

TEMPLATES 
MODELS IN TYPE"B"CASE 

o 
.... --, 

I \ 
I \ 
I , 
\ I 
'--'" 

~--, 
I \ 

I \ 
\ , 
\ I 

'--, 

0 

,{' 3 8 

BLU 
PLATE 

PLATE 
BLU 

CONNECT 10ltJS FOR 
• 200 ' SERIES 

r--------------------------------------,-~ 

o o 
.... --, 

I \ 
, \ S \ , 
\ I o 
'--" 

,,--, 
I \ 

I IR 
\ I 

\, __ / TYPE uR"HOLES FOR TO-330 

.... -- .... 
I \ 

R I \ 
\ . 
\ I 
'--" 

TYPE "S "HOLES FOR 10-335, TO-350 

".- - .... 

o I \ 
I \ 5 
I 1 
\ I o 
'-_/ 

'-----------------------------------------~,~-
0 

j-L ! !E-E------- 4 o/i 6 " -I 
HOOKUP DIAGRAMS FOR OUTPUT TRANSfORMERS 

GR-BLK 

plale BLU-WH 

lub."A" ~ y 
.creen

GR
-
WH ~ 16 lub."A" R OR 8 

B plus 

scnil:G'n ~ BR 4 
lub."B" GR BLK C 
plat. 
lub.B" L 

CONNECTIONS 
fOR 500 OHMS 

(parallel fhe ucfions 
for 12S OHM ou/put) 

COItJNECTIONS fOR 
"300" SERIES 

plot. BLU-WH 
I u b.' A' -------;a 
pIQteB+~ 
scretln 
tube "AM 0 .... ....," 
scrlil!:en Bt R-wH 

R-WH 
$Creqn co 
tube II B III --=-"'-..:0.> 

plot. B< R"'3 
~~~.~·B" ~ 

CONNECTIONS 
fOR TO-350 
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C~se Type "A" 
3%x3Y.p:41J" high 

TO-340 
TO·350 6600 plate

to-plait 
4, 8, 16 
secondary 

ACROSOUND THANSFORMERS 

100 watt~ 
20 cps to 20 kc 

OUTPUT TRANSFORMERS 

..... 1 db 
7 cps to 
70 kc 

RATED 
PRI MARY 
CURRENT 

PER TU eE 

•• 

•• 

•• 

•• 

PER MI SS IBLE 
DC •• 

PRIMARY CASE 
UNBALANCE TY PE 

- -

WEIG HT 

, -

, -

NET 
PR ICE 

This transform er will be made aVililnblc in J uly 1955. 
175 ma 10 -/. B 14 Ibs. 49.50 

Case Type " S" 

4x4o/ax5¥s high 

For Ultra-lillur op
uation of 6146 tubu 
using tertiary winding 
lor ttTHf1 eonnection . 

• All mOO rb IllallalJle II-hll additional line lI"hll ll ll !: (I :.! ii ~nli ti OO "hms ) at 
cxtra t oo t ot $6.00 n ~ l for mollcl ~ 11"11 11 nlllllh!'~ 1111 I" 'f1l ·:l:W alill SW.OO Ilet 
for models 10-:130 lUll! TO· :15U. ~ l lIdcl s IO'hll lil1\' ~' I nd ln!; are des ignated Iil' 
model num bErs fnllln l: In "5." FlIt ,'xllmillc. )I, . !I'I TU-:IlIU willi a.llllltlnnKI 
Hoe winding Is sped flrd as TO-30G , 

'to ,\ Ii rase~ arc fllmlshl'lI ill ~ ihw IIn ',l' Ilamnlul"id finish, iO-lnrll foil)r fl)jl ed 
1I'lre I ~ad.'l ~rc IInlll~ 1I1 put Ihn'"Kh u sc tK)tl n m~, 

Model 

TP-520 

TP-550 

{'a~e In K! " A" mllunl s wllh ha :;c flau t;c, l'asc tY11t "Il" lin Ilrorbilln rUT 

dthr t tU11 or hullum muulIlilIg, 

PQWER TRANSFORMERS 
(Availa bi lity Date To Be Announced late r) 

Volt ages 

250-0-250 

6_3V 

5V 

175 rna 

5a 

2a 

825-290-0-100-290-825 

6.3V 

5V 

5V 

6. 

6a 

2. 

Usc 

for 6Y6 

Amp li rle rs 

for 6146 

Amplifiers 

Nc' 
Price 

9_75 

33_75 

All power transfo rmers suppli cd in gray hnm mcr tone end bell s with up ri gh t mount ing, 

15 
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AUTHENTIC ACROSOUND ULTRA-LINEAR 

TRANSFORMERS AND CIRCUITS ARE 

YOUR GUARANTEE OF QUALITY 


