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3 GREAT NEW SCOTT AMPLIFIERS 

POWERHOUSE 

vir r, "Is 

Air 

New 2990 80 -Watt Stereo Amplifier 

This best -selling stereo amplifier, top - 
rated by all leading consumer testing 
organizations, is now better than ever. 
New luxury features include: direct 
connection for powered center chan- 
nel and extension speakers, speaker 
switch for private listening, new 
switching for choice of five low level 
inputs, non -magnetic electrolytic alu- 
minum chassis, exclusive Scott Bal- 
ance Left /Balance Right level 
balancing system, and massive output 
transformers. Behind the handsome 
panel, with its easy -grip knobs, is a 
lifetime of trouble -free performance 
and power to spare. $229.95 

TOP PERFORMER 

New 222D 50 -Watt Stereo Amplifier 

There's a new look to the ever -popular 
222 series ... and new performance, 
too. Massive transformers deliver 
enough power to drive even the most 
inefficient speaker systems . . and 
the 222D gives you power in the low 
frequencies, where it's really needed. 
This value -packed performer incor- 
porates a center channel speaker con- 
nection without the need for an addi- 
tional amplifier, speaker switch for 
private listening, front panel switch 
for selection of phono or tape deck. 
Build a quality music system around 
this most versatile, feature- filled 
amplifier. $1 79.95 

MODEST COST 

New 200B 30 -Watt Stereo Amplifier 

Scott performance and looks at a 
budget price! Oversize transformers 
give full power in the critical bass 
range . power enough to drive low 
efficiency speakers to full room level. 
The new 200B has features you'd 
never expect to find at this price: 
stereo headphone output on front 
panel, dual tone controls, tape moni- 
tor, and a handsome, massive panel 
and knobs. Scott gives you all the 
controls and power you'll ever need at 
a price not much higher than you 
would pay for ordinary equipment 
without Scott quality. $139.95 

How to select the right one for your system 

FEATURES 

Wide Range of Features and Controls 

1. Oversized output transformers for 
full bass response. 
2. Non -magnetic electrolytic alumi- 
num chassis for cool operation and 
lowest hum. 
3. Dual tone controls for maximum 
adjustment of any program material 
4. Exclusive Scott balancing method 
for perfect stereo regardless of speak- 
ers or program material. 
5. Conservatively designed power - 
supply assures years of trouble -free 
enjoyment. 

SPECIFICATIONS 

299D 222D 200B 

Power per 
channel (IHF) 
watts 40/40 25/25 15/15 

Power band 
(cps) 19- 25,000 19- 25,000 25- 15,000 

Hum Level 
(db) -80 -80 -70 

Tape Monitor Yes Yes Yes 

Dual Tone 
Controls Yes Yes Yes 

Stereo Head- 
phone Output Yes Yes Yes 

Low Level 
Inputs 2 2 1 

High Level 
Inputs 3 3 2 

WANT MORE 
INFORMATION? 

Mail this coupon for complete infor- 
mation on all the great new Scott 
components and kits. 

H. H. Scott, Inc. 
111 Powdermill Road 
Maynard, Mass. 

Dept. 35 -10 f 

Send me complete information on the new 
1964 Scott line of stereo components & kits. 

Name 

Address 

City Zone State... 
Include names of interested friends, and 
we'll send them duplicate materials. 

SCOTT® 
Export: Morhan Exporting Corp., 458 Broadway, N.Y.C. 
Canada: Atlas Radio Corp., 50 Wingold Ave.,Toronto 
All prices slightly higher west of Rockies. Accessory cases extra. 
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Number 2 in a series of discussions 
by Electro -Voice engineers 

COMPLETING 

THE 

CIRCUIT 
ROBERT C. RAMSEY 

Chief Engineer, BC, TV 

and Recording Equipment 

Generally, sound pickup quality is controlled, in 
large measure, by correct choice of the micro- 
phone. On occasion, however, what seems to be 
the right choice doesn't work as planned. One 
factor often overlooked is the proper electrical 
match between the microphone and its input cir- 
cuit. Let us consider the various cases encountered 
by the sound engineer. 

Most common is the condition where the micro- 
phone output is connected to an open grid -the 
microphone is not loaded. Since microphone speci- 
fications are normally based on open circuit meas- 
urements, response and level should be as specified. 

When microphones are terminated by loads ap- 
proaching their own impedance values, their per- 
formance will differ from that specified for the 
unloaded condition. Examples of the loaded con- 
dition include the use of low level mixing, and 
transistor amplifiers with low input impedance. 
Performance changes under these conditions are 
important to both the manufacturer and the user. 

The simplest condition of loading is when the 
microphone is terminated by a resistive load equal 
to its own impedance value at all frequencies. 
When this occurs, the result is simply a drop in 
level at all frequencies. No change in response is 
experienced. 

Another important type of loading occurs when 
the load impedance varies with frequency and re- 
sults in a change in overall frequency response. 
An example is the effect of cable capacitance when 
the microphone is used in the Hi -Z mode. The 
cable impedance decreases with increasing fre- 
quency, resulting in high frequency attenuation. A 
dynamic high impedance microphone will show 
serious high frequency loss when cables longer 
than eighteen feet are used. 

Mass -controlled bidirectional and cardioid micro- 
phones generally have impedance curves that de- 
crease sharply as frequency increases in the range 
from 100 to 2,000 cps. When these microphones 
are connected to resistive loads, both a loss in 
level and a change in response occurs: The most 
noticeable change is that of reduced bass response. 

In most applications, professional microphones are 
connected for open circuit operation and the load- 
ing problem simply does not exist. Professional 
microphones are usually low impedance so that 
the effect of cable capacity is extremely small, 
even with very long cables. For example, a loss 
of only one db at 10 kc will occur with a 50 ohm 
microphone connected to a 620 -foot cable. The 
same one db loss will be noted at 190 -feet when 
an impedance of 250 ohms is used. 

Loading professional microphones will not nor- 
mally seriously degrade sound quality. For in- 
stance, using a 250 ohm microphone in a 50 ohm 
input results in 7 db higher output level, with a 
slight bass roll -off, and a slight attenuation at 
10 kc. A 50 ohm microphone used in a 250 ohm 
input results in a 7 db loss in level, but no change 
in response. "Mis- matching" can sometimes actu- 
ally improve results, when the effects of loading 
are carefully considered. 

This excerpt from E -V Microphone Facts 
(Volume 2, No, 1) presented as an industry 
service. For more detailed discussion, write: 

ELECTRO- VOICE, INC., Dept. 1033A 
Buchanan, Michigan 

SETTING NEW STANDARGS IN SOUND 
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Remote Control with 
Light. William G. Dilley de- 
scribes a method of control- 
ling equipment -volume, or 
any other parameter which 
can be controlled by a vari- 
able resistor -with light - 
sensitive cells. 

15 -Deg. Vertical Angle - 
A Key to Better Stereo 
Sound. Benjamin B. Bauer 
of CBS Laboratories takes 
up the cudgels to defend the 
RIAA- suggested standard of 
15 deg. for the vertical an- 
gle of pickups. 

The Matched Load, by 
George Fletcher Cooper. 
Here are some thoughts and 
opinions, concerning the 
matched load, which extend 
the traditional concept. 

and 

1. Lafayette "Criterion' 
transistorized stereo pow- 
er amplifier, Model LA- 
280 

2. Dual 1009 Automatic 
Turntable 

3. Dyna "Stereo -35" Power 
Amplifier 

4. Heathkit IM -30 Transis- 
tor Tester 

In the November Issue 
On the newsstands, at 

your favorite audio 
dealer's, or in your 
own mailbox 

c 
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AUDIO CLINIC 
Joseph Giovanelli 

Send questions to ; 

Joseph Giovanelli 
2819 Newkirk Ave. 
Brooklyn 26, N. Y. 

Include stamped, self- addressed 
envelope. 

Power Amplification 
Q. It has always been my understanding 

from articles I have read that the amount 
of amplifier power needed is mainly gov- 
erned by the efficiency of the speakers, the 
size of the listening room, and the acous- 
tical environment. In my particular case, 
the efficiency of the speakers is high. The 
size of the room is approximately 25 -ft. 
long x 16 -ft. wide x 8 -ft. high. The acoustics 
are slightly on the live side, yet I find that 
some people in the field insist that even 
with efficient speakers the really high -pow- 
ered amplifiers will give audibly better n - 

production at the extremes of the frequency 
range. For lack of a more refined scientific 
term, the results are called "cleaner," "more 
transparent," "eifortless." Recommendations 
have been up to 150 watts triode power per 
channel. Others disagree emphatically, 
claiming that 30 -watts per channel is more 
than enough reserve power for reproduction 
of the very finest commercial recordings 
available today. 

I have no way of proving or disproving 
these opinions, unless I had access to this 
higher- powered equipment and could ar- 
range for A -B comparison in my basement. 
Unfortunately, manufacturers do not loan 
out 150 -watt power amplifiers to satisfy 
the experimental nature of the audiofan. 
Therefore, at this point, professional advice 
is in order. Robert De Salvo, Franklin 
Square, New York. 

A. You called your topic "Power impli- 
cation." It should have been "Power Out- 
put" because you are not concerned here 
with the amount of amplification possessed 
by a particular amplifier, but you are con- 
cerned with the amount of power the am- 
plifier can deliver to the loudspeaker. Strict- 
ly speaking, a power amplifier takes a small 
amount of power and amplifies it to a 
larger amount of power. This is something 
which you very well would be concerned 
about if you had a preamplifier which had 
extremely little output and you would then 
have to know if the amplification, or gain, 
of the power amplifier were sufficient to 
raise the feeble signal of the preamplifier 
up to the level of the maximum capabilities 
of the amplifier. Quite a bit could be said 
on this subject, but it is not the purpose 
of this paper to delve into that aspect of 
sound reproduction. 

There is no really definite answer to your 
problem. A high -powered amplifier will cer- 
tainly deliver clean sound to the speakers 
if it produces clean sound. The fact that an 
amplifier can deliver large amounts of 
power does not necessarily mean that the 
sound produced will be clean. 

1/M I \ 

If you compare the sound of a clean, 14- 
watt amplifier to the sound produced by a 
100 -watt unit which produces considerable 
distortion, the 14 -watt amplifier will likely 
sound better than the 100 -watt unit. 

Getting to the heart of the matter, if the 
low -power amplifier is clean at its maximum 
output, you can use it with any speaker - 
even the least efficient -provided you are 
listening in an average -sized room. Al- 
though your listening room is larger than 
average, you point out that your speakers 
are quite efficient, and this fact should off- 
set this. 

I know this is a very controversial point. 
All I can say is that I am using very ineffi- 
cient speakers and a 14 -watt amplifier. The 
amplifier is clean at its maximum output. 
That is the secret. I have had some 20 -watt 
units here and I could not use them with 
the same speakers. 

FM- Stereo Detectors 

Q. Would it be advantageous to replace 
the discriminator detector with a ratio de- 
tector for operation with a stereo multiplex 
adaptor? Robert W. Timmerman, South 
Charleston, West Virginia. 

A. It is frequently desirable to convert a 
discriminator circuit to one employing a 
ratio detector when FM stereo is to be in- 
stalled in the music system. This is true in 
those instances in which the tuner was built 
before the advent of FM stereo. 

The discriminator transformers used with 
some of these old sets did not have the 
bandwidth required for good FM stereo. I t 
has been determined that the best cure is 
to replace the unit with a ratio detector. 
Modern ratio -detector circuits have some- 
what better bandwidth characteristics than 
do today's discriminators. Further, modern 
ratio detectors are able to produce fine 
sound quality, as opposed to some of the 
units used in older tuners. Many of you can 
remember how easy it was to tell if you 
were listening to a discriminator or a ratio 
detector. It is not so easy to do this nowa- 

Current Limiting with Silicon Diodes 
Q. My power amplifier uses 1 n ,- . ilicon 

rectifiers in a voltage -doubling arrangement 
in the power supply. When I first turn it on, 
there is quite a surge, resulting in a loud 
hum in the speakers which lasts 10 to 20 
seconds. I assume this does the components 
no good over a period of time. 

Do you recommend wiring a surgistor or 
thermistor of some sort into the circuit? 
Perhaps one of the types that simply plug -in 
between the amplifier and the 117 -volt a.c. 
line? Fred W. Schill, Palo Alto, California. 

A. Because a silicon diode requires no 
warmup, and because its forward resistance 
is much lower than that of a thermionic 
rectifier, the filters charge very quickly. 
This could cause the filters to overheat if it 
was not for the fact that the power trans- 
former with Ivliich they are associated has 
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TYPE A 
Automatic Turntable 
$79.50 

AT6 A'UTOSLI M / P 
Automatic Turntable Intermix Changer 
$54.50 $39.50 

This year again, more people will choose one of these 3 Garrard 
models than all other record playing components combined. 

To help find the Garrard which is best for you - 
let us send you the new Comparator Guide. 

Clearly and concisely, it describes the important Garrard advances -all of which Play a vital part in 
insuring top performance and lcnger life for you records. Every Garrard model is ?ìctured in full ,.olor . 
with detailed photographs, descriptions of its iestures and explanations of how they contribute to your 
enjoyment. The coupon bebw will bring you a copy of the Garrard Comparator Guide- without 2hargr. 

cC?MpARA%O~ 

GARRARD, Division o' British Industries Ce-p., Port Washington, N.Y. 
(c,. [anadian inquiries to ias. W Pointon, Ltd., 66 RacirE Road Rexdale, Ont aró 

Mer territories to Ga rard 3gineering & Mfg. Sv ndon, Wills., Ergland 



real FM 

authorities 
agree , 

for the best seat in the house . . . 

you need a FINCO AWARD WINNING 

FM ANTENNA 
Guarantee yourself the best seat in the house for 

tonight's FM concert . . . install a fidelity -phased 
FINCO FM antenna. 

THE FINNEY COMPANY 
Bedford, Ohio 

Dept. A 
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some resistance in its secondary winding. 
This resistance limits the current flow. 

The only thing to be concerned about is 
the situation which might result if the cir- 
cuit has no bleeder and if the warmup volt- 
age is almost high enough to break down 
the electrolytic capacitors. 

If these conditions exist in your equip- 
ment, you should definitely use a device to 
limit the voltage during warmup. Other- 
wise, the life of the filter capacitors will be 
materially shortened. Any of the devices 
you mentioned will function provided that 
the voltage is normal after the filaments 
have come up to operating temperature. I 
prefer devices which are thermostatically 
controlled in such a way that when the 
equipment has fully warmed up, the con- 
tacts close. You are thereby certain that the 
voltage fed to the equipment is the actual 
line voltage. 

Units of Capacitance 
Q. 1 have been studying the circuit dia- 

gram of a tape recorder I have just bought. 
I am puzzled by the capacitors with valves 
in "nP." (There are also capacitors with 
values in "pF" and MF, so the nF's cannot 
be mistakes in this circuit diagram.) From 
the way they are used in the circuit, I guess 
that 10 nF equals 0.01 MF, and that 1 nF 
equals 0.001 MF. Am I right? B. D. Burks, 
Silver Spring, Maryland. 

A. Your understanding of the values of 
the nF is correct. This is the new nomen- 
clature of capacitors which has been 
adopted by the National Bureau of Stan- 
dards. We will see more and more of this 
notation in time. 

MF stands for microfarad. You more 
often see this written as F. This unit is 
one millionth of a farad. 

MMF or µµF stands for micromierofarad. 
This, in turn, stands for one millionth of a 
microfarad. Because micromicrofarad is a 
long word and has a three -letter abbrevia- 
tion, the prefix pico has been substituted for 
the prefix micromicro. Pico represents one 
millionth of one million. Pico is coupled 
with farad to produce picofarad, pF. One 
pF is equal to 1 µµF. 

It is also a good idea to have some 
unit equal to 0.001 µF so as to make writing 
of capacitance values easier. Such a unit 
has been devised. It comes from the Greek 
word for nine. That number is equal to the 
number of zeroes that would be present if 
the capacitor was expressed in fractions of 
a farad. In other words, the nanofarad, nF, 
is equal to 10-9 farads, or 1 nF equals 0.001 
µF. FE 
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Covered in durable 
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Now there are two Troubadors 

The New Empire 498 - No Larger Than A Record 
Changer ... Every Inch A Troubador. The model 498 
is tailor -made for console or equipment cabinets. Record 
playback in console cabinets has special problems. Acoustic 
feedback, for one. Because of the close proximity of turn- 
table to speaker, stereo equipment often "talks back." Not 
too long ago, Audio Magazine tested the Empire Troubador 

. they reported: We tried to induce acoustic feedback 
by placing the turntable on top of our large speaker system 
and turning up the gain -WE WERE UNSUCCESSFUL." 
Other factors important to cabinet owners are stability and 
level requirements. Many turntables call for a perfectly level 
surface, and the jars and jolts of heavy footsteps or acci- 
dental bumps can jump some arms even in the most stable 
of cabinets. Stability under virtually any conceivable situa- 
tion is assured by Empire's sensational "Dyna- Mount" 
( vibration-absorbing multiple- floating suspension system). 
As for levelness ... the New 498 Troubador with more 
perfect balance, tracks and plays even while turning upside 

down. (Dimensions: l5 ?/8" wide x 131/4" deep ... height 
required above mounting board 23/4"; depth required below 
turntable base plate 3 1/2"). 
The Famous Empire 398. Outstanding! Too perfectly en- 
gineered for even a whisper of distortion . too hand- 
somely finished to hide behind cabinet doors. The response 
of the country's hi fi magazines to the Empire Troubador 
says it as well as we could. High Fidelity, for example, 
reports: "The 'Troubador' represents a precision- engineered 
product of the highest quality ... wow, 
flutter and rumble completely inaudible 

first -rate audio components: hum 
field completely negligible . . . speed 
accuracy very good...maximum tracking 
error of the arm was judged to be neg- 
ligibly small ... very low needle talk, 
minimum hum pickup ... clean response 

. one of the finest, handsomest record 
players available." 

TROUBADOR 
TABLE OF CONTENTS 

Empire 3-speed "silent "` 
turntable . . Empire 980 
dynamically balanced Play. 

back arm with the sense. 
Annal Dyna -Lift' . and 

the new Empee 880p mono.. 
stereo cartridge featering 
the virtually indestructible 
Dyna.l de stylus 
Complete with handsome 
walnut base. 498. Bila 
398 - S190. ' 

For a demonstration: see local I- i Fi dea er / For complete literature write Empire £ :ieT :i`ic Carp., Dept. H., Garden City, N.Y. 

ÉEMPIRE 
"World's Most Perfect Record Playback Sy<_ten. 

EXPORT: EMEC. PLAINVIEW, L. I., N Y. CANADA, EMPIRE SCIENTIFIC CORF., _TD., 1051 EGLINGTON WEST, TORONTO 
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BRAND NEW 
FOR X63 

101 Puts sour componentson the wall where they may 
be enjoyed so conveniently. A refreshing new approach 
to express your individuality. Offers a thousand and 
one decorative possibilities. Complete with equipment 
enclosure, record shelf, custom panel and concealed 
wall supports. Finished in Oiled Walnut. $69.50 

303 Award winning design created for "Shelf Speak- 
ers." Place your shelf speaers at each end and in- 
stantly ai beautiful Stereo Music Center is created. Has 
adjustable component shelves, sliding changer /turn- 
table pull -cut shelf and place for hundreds of records 
and tape deck, too. Over sin Meet long. $109.50 

404 Sturm rg equipment cabinet that features two 
big pull -.u- drawers. one for changer /turntable, the 
other for hundreds of records- or tape deck at your 
fingertips Beautifully accented fronts in cane or match- 
ing veneers. $99.50 

All are core illy crafted from genuine hardwoods and 
superbly finished to match every decor. See the com- 
plete line x leading Hi Fi déalers or write for free 
brochure. 

CELidi0 riginals 
474 S. MERIDIAN ST. INDIANAPOLIS 25, INDIANA 
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LETTERS 
He Likes Pipe Organs 

SIR: 
Hooray for Mr. Pickering's excellent ar- 

ticle (Electronic Simulation of Organ 
Sounds) and a comprehensive survey of 
the things that most electronic organs 
simply don't do. There are, however, two 
facets of the sound of a real organ that 
Mr. Pickering either overlooked or failed to 
mention in his article. One of these is the 
actual change in harmonic development 
within a given rank of pipes as one runs up 
the scale. This, it seems to me, is one of 
the major faults of so many electronic in- 
struments, in that harmonic development 
is the same for each note of the scale. 

The second item concerns non -harmonic 
sounds that are to be found in pipe or- 
gans. Pipes which are voiced in the man- 
ner of the seventeenth century have a de- 
lightful "zzzzzzt" (not to be confused with 
the "chiff ") when they are sounding. This 
added sound tends to give clarity to voice 
lines and greater pitch definition to each 
note. Oddly enough, this sound is mostly 
the result of a cluster of non -harmonic 
sounds that vary little from note to note: 
i.e. they have little if any relation to pitch. 
Any system of tone formation that relies 
exclusively on development of proper musi- 
cal harmonics only must perforce sound 
less interesting that a sound which carries 
these little non -harmonic sounds. Likewise, 
many reeds develop strange noises and 
other non -harmonic sounds that add greatly 
to the characteristic tone quality of the 
stop. This is particularly true of the short - 
resonator solo reeds of the Regal type. 

Mr. Pickering mentions the need for 
equal loudness over the entire scale. Ins 
fact, the loudness should, if anything, in- 
crease in the treble and be somewhat at- 
tenuated in the bass. The seventeenth-cen - 
tury builders arrived at this conclusion em- 
pirically and frequently used two pipes per 
note in the trebles of the more important 
stops. 

Mr. Pickering's comments on the use of 
"borrowed" mutations (specifically the 
twelfth and nineteenth) is something that 
cannot be stressed too highly. If proof be 
needed, try the combination 8', 2%', and 
1a%' on a derived group of stops and then 
on separate, properly tuned, ranks. In the 
first instance each of the three pitches 
stands out and they do not truly blend, 
whereas in the second instance the three 
combine to form a new sound that is dif- 
ficult to break down into its component 
parts. 

As an organist, I filed that one of the 
most frustrating things about the elec- 
tronic instruments I have played upon is 
the lack of independence of each note. 
When everything is derived from the same 
oscillator and octave couplers, playing 
middle C while tenor C is already playing 
does not actually sound like a note being 
added. This, of course, destroys all bal- 
ance and effect in any polyphonic work. 

One final thought: Doesn't the logical 
conclusion of Mr. Pickering's articles ne- 
gate the first advantage he gives for elec- 
tronic organs, It certainly sounds as if 
building an electronic instrument along 
his suggested lines to achieve a more re- 
alistic sound must inevitably lead to costs 
that are virtually the same as pipe organ. 
And pipe organs have certainly proven their 
durability when one considers the sixteenth 
and seventeenth century instruments that 
are still used regularly ins Europe. 

Oops, I almost forgot one minor item. 
Even the mighty Wurlitzer gives pause to 

the electronics when the "sob" of the 
Tibia is considered. Here we have the case 
of a pipe that is actually being overblown 
at regular intervals thanks to the huge 
tremulant. The result is that certain of the 
harmonics more or less come and go to 
create the characteristic "sob." How can 
the electronic generator achieve this, 

EDWARD P. WOOD, 
1548 Lexington Court, 
The Village Green, 
Kansas City 10, Mo. 

More Transistors vs. Tubes 

SIR: 
In reference to Mr. Crawford's LETTER 

which appeared in the May issue, I must 
say that I agree with Mr. Crawford's 
observation that transistor amplifiers have 
no inherent magic on the reproduction of 
square waves. I disagree with his analysis 
of the limitations of vacuum -tube ampli- 
fiers. 

Square -wave testing of amplifiers is a 
powerful tool, since proper reproduction 
of square waves shows frequency response, 
phase shift, and transient ringing or in- 
stability (proper damping). It was early 
recognized (prior to World War II) that 
square -wave testing was the best method 
of checking video amplifiers for televisions, 
and as techniques advanced the same prin- 
ciples were applied to audio amplifiers. E. 
B, Harrison of Peerless and Altec- Lansing 
wrote the first paper on square -wave test- 
ing of audio output transformers. It ap- 
peared in Tele -Tech magazine in March, 
1950. Shortly thereafter Dave Haller and 
Herb Keroes of (at that time) Acre Trans- 
formers also produced output transformers 
which would pass good square waves with 
fundamental frequencies for 20 to 20,000 
cps. Perhaps you recall the "Musician's 
Amplifier" article which Dave Sarser (a 
professional musician) and I wrote in 1949. 
This amplifier passed square waves, as did 
designs by Haller and Keroes. So a prop- 
erly designed vacuum -tube amplifier 
equipped with a good output transformer 
will pass square waves with fundamental 
frequencies from 20 to 20,000 cps. Modern 
amplifiers which pass square waves do 
sound better according to my many con- 
tacts with professional musicians, so this 
question of square waves is important, al- 
though transistors do not have a corner 
on this. 

I most heartily agree with Mr. Craw - 
ford's comments on music power versus 
sine -wave power ratings. The continuous 
sine -wave power rating (watts at a given 
distortion) is the only meaningful mea- 
sure. To carry the same reasoning a step 
further (as I always did in my amplifier 
articles) the continuous sine -wave power 
should be given for frequencies from 20 to 
20,000 cps. The best method is a plot of 
constant distortions power vs. frequency. 

MELVIN C. SPRINKLE, 
3403 Saul Road, 
Kensington, Md. 

SIR: 
Mr. Crawford's letter pinpoints some of 

the difficulties in trying to analyze an am- 
plifier from a schematic, especially when 
the transistors used are not standard units. 
Even an experienced engineer like Mr. 
Crawford is bound to come up with a few 
erroneous conclusions. For example : 1. The 
required signal to produce 40 watts output 
per channel at 16 ohms on the Acoustech I 
is 2.5 volts -exactly as specified. At lower 

(Contixned on page 57) 
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