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the ultr�,f'n'ea�r 

All of the workinq 
controla. Jacks. and pluqs 

are mounted on the front panel 

A new 60-watt power amplifier kit that employs an 

unusual feedback circuit with exceptional stability. 

W
E HAVE TESTED quite a large 
number of high-power amplifiers 

and presented our reports in past is
sues of RADIO & TV NEWS. As a gen
eral rule. we have found most 
amplifiers in this classification quite 
similar as far as performance is con
cerned. specifically regarding harmonic 
and intermodulation distortion. Vari
ations involved mostly appearance, 
special features, and, of course, cost .. 

The results obtained from the "Ul
tra-Linear H," whieh is being mar
keted in kit form by Acro Products 
Company of Philadelphia, are similar 
in many respects to the other ampli
fiers tested, but the design incorpo
rates a novel method of obtaining 
feedback. It is a new method and its 
greatest advantage is that it provides 
an especially good stability factor. The 
manufacturer believes that the ad
vantages are so great that many fu
ture designs from other companies 
may incorporate this technique. 

Almost all recent amplifiers use a 
voltage feedback loop from the sec
ondary of the output transformer back 
to the first stage of the power ampli
fier. In these designs the degree of 
stability is  dependent upon the type of 
load connected to the output. Extreme-

The total time required to 
build the kit I. approxi. 
mately 2 '12 hours. The 
conatrucUon I. extrem.ly 

, slmpl. sine. a printed 
, board of basically Ihe en· 

tlr. circuit I. fumlahed. 
All that la r.ally left 10 
the constructor la Ih. wlr· 
Inq of both the Ircmaform· 

.r. and the controla mount· 
ed on the front panel. 

ly high capacities, usually due to long 
lines or extreme variations of voice
coil impedances with frequency, result 
in phase shifts that may cause oscilla
tion. Although this is a major problem 
in all feedback amplifier designs, it is 
not a serious one. Most amplifiers on 
the market today have a sufficiently 
large stability factor to a point that, 
if they are used under reasonable con· 
ditions, they will present no problems. 
On the other hand, should anyone dc· 
sire to go to the extreme and, (or 
example, use an electrostatic speaker 
which is basically capacitive in load, 
some power amplifiers would encounter 
difficulties. 

The new Acro method, which has 
been called "hybr id" feedback. does 
not employ feedback directly from the 
secondary winding of the output trans· 
former. It does incorporate a sl'parate 
winding which is tightly coupled to 
both primary and secondary windings 
and is connected to the secondary in 
series -a iding. It is this winding that 
supplies all the necessary voltage and 
current feedback. The diagram clear
ly shows how this particular type of 
feedback is used across all three 
stages. It is of considerable interest 
to note that this new design, since it 

RADIO & TV NEWS 
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Diaqram of the 60·wall pow.r ampllfi.r. Not. particularly the feedback loop. 

does not tie in directly with the sec
ondary winding of the transformer, 
is not readily affected by variations 
in loads. It also adapts itself very 
nicely to a design incorporating a 
variable damping control. We have 
checked the performance of this unit 
and can certainly say that it is ex
tremely stable. Unfortunately, we have 
not tested other power amplifiers to 
the degree where we could give com
parative figures. The manufacturer 
claims that an electrostatic speakcr 
was tried with this power amplifier 
and performance was excellen t. 

Lab Report 

Sensitivity: 1.3 volts input required 
for maximum 60-walt output. 

Hum and Noi.�e :  Down 56 db from 2 
watts output. open-circuit input. For 
shorted input , the hum and noise is 
down 70 db from 2 watts. 

The -70 db hum and noise figure is 
as good as they come. While the open
circuit value of -56 db is not of the 
best, it is not customary for the user 
to operate the power amplifier under 
open-clrcuit conditions. Improvement 
can be made and for those who already 
have a unit of this type it is not a diffi
cult task to make the changes. 

Remove the red-white and green
black wires from the ground lug to 
which they are connected. Run them 
through the power transformer cable 
clamp and attach to another ground 
lug at the nearest printed circuit board 
mounting screw. A new soldering lug 
should be used a t  this point and it 
should be soldered to the ground bus 
of the printed circuit board . This ground 
bus is a broad band of metallic mate
rial on the border of the printed cir

cuit board nearest the ground lug. The 
manufacturer has recommended this 

change and advises us that all future 
kits will incorporate this modification. 
In addition, a useful suggestion was 
passed on to us. To el iminate any pos
sible squeal in the speaker which may 
occur with input plug disconnected and 
amplifier turned on or off, solder a 

I-megohm resistor from input jack con
tact to its own ground terminal . 

With these changes wc found that the 
hum and noise were now down to 71 db 
from 2 watts output with open-input 
circuit. 

Frequellcy Rc,�polI.�e: Taken at 2 
watts level is ::!:: 1 db from 7 to 52,000 
cps. At maximum 60-watt output, the 
frequency response is flat with in ::!:: 1 
db from 9 to 26,000 cps. 

I M DiMortion: (60 and 6000 cps, 4 
to 1 ratio). For an equivalent sine
wave output of 2 watts, thC' IM distor
tion is . 12 ',:,. . At 60 watts the distor
tion is . 7 1  'fr. This is wel1 within our 
requirement of It;,. permissible dis
to.·tion. In fact, the l�; figure appea.·s 
at an equivalent sine-wave output of 
64.68 watts. 

1I(o'7Iwnic Distortion: At 2 \valts 
output, .09�;' at 20 cps; .08% at 1000 
cps; and . 1 'fr at 20 kc. We believe that 

Printed circuit board 
furnished with the kit 
Is aupplied with all 
compoDe n t a  mounted 
and wired In the circuit. 

RADIO & TV NEWS 

2',;, harmonic distortion is the maxi
mum that should be permitted for 
ideal performance. With this assump
I ion , the ampl ifier output is 63 watts 
at 20 cps and 51 watts at 20,000 cps. 
This latter figure is somewhat lowe!" 
Ihan ra ted output. However, we have 
Ilot as yet found any amplifier which 
Ill('els published specifications for this 
particular condition. Onc point worthy 
of comment .·C'ganlillg the tests is that 
Ihey were taken with an �-ohm output 
load. Were our tests made with 16 
ohms instC'ad. all performance char
acteristics listed he.·C'in would, without 
a douht, show considerable improve
nH'nt. This is not unusual and it applies 
to all power amplifiers with the ex
ception of those designs that have sep
:,.·ate fpedback loops for each of the 
output taps. 

Damping Factor: The damping fac
tor varies from .35 to 7.9 with the 
damping control variC'd from minimum 
10 maximum. The maximum figure, of 
cou.·se, is obtained with the damping 
control in "01T" position. 'fhe manu
lact III"e1"S fi�ul"es on the damping fac
tor, as published and as printed di
rectly on the chassis, show a possible 
\ariation from .5 to 15: These are 
ha sed on the assumption that a 16-
ohll1 speaker load is used. We would 
:.ctually have liked to have seen a 

maximum d.L of 15 with an 8-ohm 
load as well. However, the dilTerence 
11"0111 wh at was obtained is not !"eaHy 
"f too great significance in actual 
pract ice. 
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