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IN RECEYT YE..!RS tremendous strides 
ha\"e been made in the audio field, 
not only in technology, but in con

sumer demands as well. The~ ever-in: 
creasing quality of reeordings has in· 
tum ereated the need for ever-increasing 
quality in reproducing equipment. In 
addition to more demanding quality 
standards, modem audio equipment also 
has to cope with a variety of different 
signal sourees; several kinds of phono
graph pickups, tuners, tape (either pre
amplified or direct from the head), and 
microphones. The recent emergence of 
stereophonic recordings, both disc and 
tape, has added the need for two-chan
nel playback without eliminating any of 
the previous requirelllents. It is indeed 
a tribute to the audio designer that he 
has not only kept up with the demands 
but in Dumy eases has exceeded them. 

A problem of great importance faced 
by the auelio designer is cost. How can 
all the teelmical and consumer demands 
be satisfied without making the cost pro
hibitive t It was w.ith the proper qual. 
ity-cost haliDce in mind that this hand
book was prepared. The design informa
tion and schematics in this handbook are 
meant to provide the audio designer with 
a collec:tiOll of useful ideas and eireuits. 
There are designs ranging from the 
simplest to the most elaborate; frow the 
least expeush-e to the quality-at-any
price category .. In essence, this is a col
lection of Tarious methods for solving 
the same design problems. Naturally 
there are many more methods which are 
not presented, some of which are being 
developed in our laboratories at this 
very mOJDeDt. Information about these 
is yours far the asking.l 

Before pbmcing into the technieal as
pecta of amplifier design it might be 
hel pful to review some of the over-all 
requiremeats of monophonic and stereo
phonic systems. 

1 Write ,-ur problem to Amperex Appli
eationa EDcbaeering Laboratory, 230 Du1fy 
Ave., Hicbrille, N. Y. 

In Two Parts-Part I 

AUDIO SYSTEMS 
Monophonic 

·In general a monophonie system con
sista -oLL.phon.og:rapa-pickuPr L- pre-.-
amp1i.8.er, a power amplifier, and one or 
more loudspeakers. In addition, many 
systems include an AlI/FM tuner and 
a tape recorder. No matter how good 
these components are, however, they ~an 
do no better than reproduce the signal 
supplied them from the record, tape, or 
broadcast. The signal will certainly con
tain some distortion. In the ease of 
records and tapes a part of the distor
tion is deliberate. I As far as the deliber
ate distortion (recording charaderistics) 
is concemed, compensation is easily ef
fected by means of an equalization net
work. There is no cure, however, for any 
other type of distortion in. the signal. 
Fortunately, the recording and broad
cast engineers have done an excellent 
job in producing signal 8Ouree8 with 
minimum undesired distortion.. 

Obviously, one of th& ~riteria-fur se
lecting components mnst be the amount 
of distortion they will add to the signaL 
It would be incongruous to couple a 10W'

distortion amplifier with a high-distor
tion speaker since tile system would 
sound the same if a lower quality am
plifier were used. Therefore, when eom
ponents are selected their effect upon 
the over-all distortion of the entire am
plifying system should be kept in mind. 

Monophonic systems may be con
structed with the preamplifier, power 
amplifier, and/or tuner all on the same 
chassis or each on a separate ehassis. 
Usually the separate chassis systems are 
somewhat more lIexible and can be easily 

• Any departure from tat frequency re
sponse i. a "distortion ;" it i8 properly 
ealled "amplitude distortion" and when in
tentionally introduced ill one part of a IY8-
tem aU the way from. studio microphone 
to your loudspeaker J it ia usually eompen
lilted by introducing a eomplemeDtary am
plitude distortion in another part of the 
system. D. 

adapted to a variety of signal sour~. 
For example, if all the signal sources 
used in a partieular system are high 
level, say about 500 mv, an additional 
voltage amplifier ·iSnofDeeesiarj. ·On 
the other hand if a preamplifier is nec· 
essary, then there is considerable free
dom in the choice of power amplifier. 
Also the separate chassis construction 
pre\"ents harmful interaction betwel'n 
the components and simplifies heat dis· 
sipation. An additional advantage of 
this type of system is the possibility of 
retaining some of the components when 
converting to a stereophonic system. 

On the other hand, a combination 
system undoubtedly makes more emcient 
use of parts and thus effects cost reduc
tion. The efficiency of this type of unit 
is the natural result of specific knowl· 
edge about the pickup or tuner charac· 
teristics which permit design of the op
timum circuit for these known quanti· 
ties.. Clearly then, either method may be 
"the best". depending upon the speci.6e 
circumstances. 

Stereophonic 

Perhaps the easiest way to describe 
stereophonic reproducing systems is that 
they have mor, tha,. doub~ the probleII15 
inherent in the monophonic systems. Not 
cnIy are there two channels, but there 
must of necessity be some method. for 
relating these channels to each other to 
preserve the original balance. In addi· 
tion, the stereophonic signal in many 
cases is lower in level than the mono
phonic signal. This calls for extra gain 
and less distortion in the system. 

The comments in the monophonic sec
tion concerning the advantages and dis· 
advantages of single- and separate-chas
sis systems apply equally to stereo
phonic equipment. Each system baa its 
strong points which are'directly related 
to the needs of the particular group of 
consumers concerned. 
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