
PDF Cover Page♦ ♦

Engineering and Intuition Serving the Soul of Music❦Perkins Electro-Acoustic Research Lab, Inc.

86008, 2106 33 Ave. SW, Calgary, AB;  CAN T2T 1Z6

Ph: +.1.403.244.4434    Fx: +.1.403.245.4456

Web:   http: //www.pearl -hifi .com 

E-mail:   custserv@pearl -hifi .com 
Inc.

Please note that the links in the PEARL logotype above are “live”
and can be used to direct your web browser to our site or to

open an e-mail message window addressed to ourselves.

To view our item listings on eBay, click here.

To see the feedback we have left for our customers, click here.

This document has been prepared as a public service . Any and all trademarks 
and logotypes used herein are the property of their owners.

It is our intent to provide this document in accordance with the stipulations with
respect to “fair use” as delineated in Copyrights - Chapter 1: Subject Matter and 

Scope of Copyright; Sec. 107. Limitations on exclusive rights: Fair Use.

Public access to copy of this document is provided on the website of Cornell Law School
at  http://www4.law.cornell.edu/uscode/17/107.html and is here reproduced below:

Sec. 107. - Limitations on exclusive rights: Fair Use 

Notwithstanding the provisions of sections 106 and 106A, the fair use of a copyrighted work, includ-
ing such use by reproduction in copies or phono records or by any other means specified by that section,
for purposes such as criticism, comment, news reporting, teaching (including multiple copies for class-
room use), scholarship, or research, is not an infringement of copyright. In determining whether the use
made of a work in any particular case is a fair use the factors to be considered shall include:

1 - the purpose and character of the use, including whether such use is of a 
commercial nature or is for nonprofit educational purposes; 

2 - the nature of the copyrighted work; 

3 - the amount and substantiality of the portion used in relation to the copy-
righted work as a whole; and 

4 - the effect of the use upon the potential market for or value of the copy-
righted work. 

The fact that a work is unpublished shall not itself bar a finding of fair use if such finding is made
upon consideration of all the above factors

Owner
Highlight

http://shop.ebay.com/merchant/pearl-hifi-com_W0QQ_nkwZQQ_armrsZ1QQ_fromZQQ_mdoZQQ_sopZ14
http://feedback.ebay.com/ws/eBayISAPI.dll?ViewFeedback2&ftab=FeedbackLeftForOthers&userid=pearl-hifi-com&iid=-1&de=off&items=200
http://www.law.cornell.edu/uscode/text/17/107
http://www.pearl-hifi.com
mailto:custserv@pearl-hifi.com


Verso Filler Page♦ ♦

http://en.wikipedia.org/wiki/Verso


O'nr-all view of the "Xn!ght" 2S-wa\l 
linear ampllfter _ It la offered ID kit form 
lor a •• embly by home audio builder. 

By 
NORMAN KRAMER 

Prolect Engr .. AlUed Radio CorporaUon 

Circuit details on a new li near amplifier kit which uses 

two 5881 beam power tubes and a special output transformer. 

A
UDIO amplifiers in recent years' have reached a practical limit of perfection. The present trend in amplifier design is to reduce the cost of such units while retaining the high standards of frequency response and undistorted output power. The new "Knight" linear-deluxe basic amplifier is one such unit since the cost has been reduced by offering the unit in kit form. The design of this amplifier is centered around the following requirements: (1) Negligible harmonic and frequency distortion as well as negligible IM and phase distortion; (2) Maximum output power rating far in excess of that required to reproduce the transient peaks found in music; (3) No tendencies toward low-frequency instability or ultrasonic oscillations: (4) Negligible incremental output impedance and a method for making this a variable in both the positive and negative directions. In 

other words, variable damping which enables the listener to optimize the source for any loudspeaker; (5) Linear frequency response throughout the entire range from 10 to 20,000 cps; and 
(6) Complete freedom from hum and microphonics_ There are numerous factors and design features which have to be considered in meeting these requirements_ Choice of circuitry influences distortion and output power as well as stability at both the high and low ends of the amplifier bandpass. The output transformer, which is actually the heart of the amplifier, governs the IM and phase distortion as well as fre. quency response and the power handling capacity. Freedom from hum is most dependent on circuitry and component layout. Actually, all of these factors must be considered together since many of them are interdependent. 
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The underlying design concept was to keep the distortion in the amplifier as low as possible before the addition of the negative feedback, the thought behind this being that upon the addition of the single loop of negative feedback the inherent distortion would virtually vanish. The input circuitry was made as simple as possible with the signal level kept at a minimum to keep the distortion low. Two 12AU7 dual triodes are used as input, phaseinverter, and driver stages and all of this circuitry is combined on an etched circuit board. This insures that each unit is a photographic reproduction of the engineering prototype and that there is no possibility of additional feedback loops which could degrade the amplifier through undesirable increases or decreases of signal levels in these stages. Furthermore, the printed circuit board makes for ease of wiring and a layout of components critical to hum minimization which cannot readily be achieved by conventional wiring methods. Circuit parameters and operating voltages are carefully adjusted to minimize IM and harmonic distortion. A great deal of care went into the design and selection of the output transformer used in this amplifier. Low distortion and wide bandpass in an output transformer are not enough to insure optimum performance. This bandpass must be free from any resonances, must be smooth, and must have a minimum phase shift over a very wide band. Therefore, such transformer parameters as shunt inductance, leakag� inductance, and capac-
Fig. 1. Method of getting poalUve (A) and negative (B) current feedback. (C) Simplified diagram of the feedback circuit. 
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itance, and even tube types to be used 
become factors to be considered in the 
choice of an output transformer for 
a given amplifier circuit. 

The power output stage consists of 
two 5881 beam tetrodes and the out
put transformer just described. The 
5881 tubes were selected because of 
their special grid construction and their 
excellent characteristics of higher per
missible plate dissipation and rugged
ized construction. These factors make 
for very stable operation. The output 
transformer has taps provided on the 
plate windings to which the screens 
of the 5881 tubes are con

·nected. Thus, 
the screens as well as the plates are 
energized with both a.c. and d.c. and 
their currents are combined in such a 
way as to "linearize" the dynamic 
plate characteristics of the tube. In 
this way the efficiency and power 
sensitivity of the tetrode are pre
served and the low internal imped
ance of the triode is maintained. 

The secondary of the output trans
former not only supplies the single 
loop of 20 db negative voltage feed
back to the input cathode, but is also 
brought to ground through a resistive 
network which includes the variable 
damping control. Amplifier damping 
factor is defined as the ratio of nomi
nal load impedance to actual output 
impedance. It is apparent that ampli
fier damping factor can best be con
t.rolled by changing the actual output 
impedance since the load impedance is 
fixed by the speaker system used. 

The most effective method of chang
ing the output impedance is by a com
bination of voltage and current feed
back. Fig. lA shows a simplified 
diagram of one method of achieving 
positive current feedback. RA is the 
voltage feedback resistor and Rr. is the 
cathode resistance of the stage receiv
ing the feedback. R� is the current 
feedback resistor and is in series with 
the load. Current through R. produces 
a feedback, proportional to a positive 
current, which decreases amplifier out
put impedance. Fig. 1 B shows a some
what different arrangement whereby 
the phase of the feedback through R,·, 
the current feedback resistor, is op
posite and is now proportional to a 
negative current. In this way, ampli
fier output impedance is increased. 
Fig. 1C is a simplified schematic of 
the feedback circuit actually used in 
this amplifier. The two CUlTent feed
back resistors, RN and Rc, are shunted 
by RIO, the damping factor control po
tentiometer, which permits a continu
ous control over both negative and 
positive feedback. Furthermore, there 
is a point where amplifier output im
pedance approaches zero and th:
damping factor approaches infinity. 
This control is capable of adjustinJ:: the 
damping factor between fAirly wide 
limits at the lower frequencies to as
sure optimum damping of virtually any 
speaker and enclosure resonanees. In 
this way, the listener may adjust the 
amplifier damping factor to achieve 
optimum damping for his own system. 
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The damping factor is continuously 
variable from +35 to -4 with a nor
mal damping factor (network shorted 
out of the circuit) of + 16. 

Fig. 2 shows the complete schematic 
diagram of the amplifier. A 5V4G is 
used as a full-wave rectifier with a 
pie-type LC filter to supply the output 
stages. Additional RC filtering and de
coupling are used in each of the pre
vious input stages. All the power 
supply ratings are sufficiently high so 
that power may be taken from the 
amplifier to supply a remote preamp 
if necessary. 

Optimum performance requires that 
the output tubes operate in a bal
anced condition. Therefore, a switch 

and jack arrangement is provided for 
the metering of cathode currents and 
a bias adjustment can be made for 
balance. 

Frequency response is ± % db from 
10 to 120,000 cps. Harmonic distortion 
is .15% at 25 watts output. IM distor
tion (60 and 7000 cps, mixed 1:4) 
measures 1 rl<. at 20 watts and is less 
than .25% below the 18 watt output 
level. Output taps are provided at 4. 
8, and 16 ohms. 

This amplifier is being marketed in 
kit form by Allied Ra.dio Corpol'Utioll. 
100 N. Western Ave., Chicago SO, Ill., 
(or $41.50. It comes complete with 
full instructions for assembling th" 
unit. 

Under ch ass!. ylew of a •• embled ampl:fie:. Not. u •• of prlnt.d circuit board (top). 
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