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amplifier and a Concertone model 1501 tape recorder which has been converted 

to ster eo playback operation. Records are stored in the right cabinet unit. 
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The " complete matching home music center" 

-monophonic or stereophonic. 

Again another year- recommended by one of 
the most respected and authoritative Re· 
search Testing Organizations as embodying 
more- numerous, more advanced engineering 
"firsts"-more inherent quality for trouble
free operation-more real value for every 
dollar than many competitive products sell· 
ing for more. PLUS: . Features that in their 
unsurpassed ~ng'ineering win- the most dis· 
criminating audio-hobbyist; but also features 
that In their simplicity and ease of opera
tion appeal to everyone- housewife, audio
novice, or just plain music lover. C~binetry 
of quiet elegarnw that blends with any. decor. 
And Sherwood, unmatched at any price, is 
Fair Trade priced for your assurance that once 
you have bought Sherwood, you d' 
a better "deal" someplace 
is only for those who 

1f tor further details 
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Tandberg 6) 
3-SPEED. 4-TRACK 
STEREO \ RECORDER 

PLAVBACK 
The Tandberg 5 is not everyman's 
tape recorder. It is an instrument 
built to incredibly rigid standards of 
perfection, designed to provide the 
discriminating listener with a life
time of listening pleasure. To the 
educated ear, the difference be
tween Tandberg reproduction and 
conventional recorder playback is 
immediately apparent. 
Yet, the difference is subtle . It is re
Rected in shadings and nuances that 
most recorders ignore. If your ear is 
finely attuned to musical perfection 
... if you relish the certainty that 
you own the finest ... then the 
Tandberg 5 will give you more 
pleasure-per-donar than any other 
tape recorder, anywhere. 
See and hear the Tandberg 5 at your high 
fidelity dealer. The instrument illustrated here 
is the Tandberg Model 5-2. Complete with two 
TM-2 microphones for home stereophonic re
cordings, input-output cords, reels and hand
som e Transport luggage case, $513.95. Other 
Tandberg mode ls from $249.50. 

For full information, write Dept. A- 10. 

Tandberg of America, Inc. 
a Third Avenue· Pelham, New York 

JOSEPH GIOVANELLI';' 
Balancing Stereo Channels 

Q. My ste?'eo smmd system has two iden
tical lmtdspeakers, two identical p7'eampli
jiers, but the ampz.ijiers a're diffe?·ent . The 
inequality of the two a1nplijie7's C7'eates a 
balancing p7·ob lem. 

1 . A New Y 07'k 01ttlet has int7'od1wed a 
stereo balance meter which appem's to be 
Moo VU 'mete'rs in one case. On the face of 
the case m-e two range cont7·ols. What m-e 
these f07'? 

2. Am I con'ect in ass1Lming tliat these 
meters sh01tld be connected at the OUtP1tt 
of the ampl'ijie1' for proper stm'eo balance? 
Because my two amplijie7'S m'e diffe?'ent, 
thei1' 01ttPUts m'e 1tneq1wl when the signals 
f1'om the preampl'ijie1's are eq1wl. For bal
ancing p1wposes, the1'efo-re, a twin mete1-
su,ch as this seems ideal_ 

3. Since not all p1'ogmms contain eq1tal 
volume in each channel, a1n I C01Tect in 
assu1ning that t he 1tSe of this 1nete1- in con
ju.nction w'ith a sine-wave tone signal on 
each channel 1V01tlcl be an ideal 1nethod of 
balancing 11ly ste1'eO channels? James C. 
Valestin, St. LmL'is, Mo_ 

A. 1. This meter can be a very nice piece 
of equipment to ha\"e around. The range 
switches are in tended to keep the peak 
voltage from driving the meter off scale. 

2. The meter should be connected across 
the speaker terminals of the amplifier. 

3. Yes, the use of this meter in conjullc
tion with a sine-wave tone signal o"n each 
channel would be an ideal method of bal
ancing stereo channels. In actual p ractice, 
however, this method is not always used in 
stereo recordings_ Even when it is used, 
a false bal a nce may result. I refer now to 
a particular recording which attempted to 
use this method_ The levels of the two sine
wave tones did not correspond to the levels 
of the two channels_ Therefore, the tones 
could not serve as a balance indicator. It 
was not the fault of the system, but r ather, 
the fault of this particular recording_ 

The use of this system is a good basis 
for balancing. Just keep in mind that there 
may be occasions when disparities will be 
encouutered. 

Most of the time the two channels must 
be balanced during t he stereo performance_ 

This can usually be accomplished by 
setting the volnme controls of the p reamps 
to positions which give equal r eadings on 
the two scales of the instrument. 

Even this procedure is not uniformly re
liable. One installce wherein this latter 

* 3420 NelVki,1·7 .. Ave., Brooklyn 3, N.Y. 

system does not yield adeq nate results is 
the stereo iustallation in -which the speaker 
systems are of unequal efficiencies. For 
propel' balance, the channel feedi ng the 
less efficient speaker will require a greater 
power level and, hence, a higher meter 
reading then will be tI-ue of the channel 
feeding the more efficie'lt system. 

You cannot always balance your signals 
once the progran~ has started _ Let us as
sume t hat t he material to be balanced is 
a symphony orchestra_ Let us assume also 
that, at the time the balance attempt was 
made, only a small group of instruments 
in the orchestra was playing. This group 
might well be located on one channel only, 
or nearly so. Clearly, if you brought the 
off cha nnel up to match the level of the 
stronger one, you would be less balanced 
than you would be if you balanced it by 
ear. Im agine what happens when the full 
orchestra plays! Further , some recordings 
are made off center_ When these a re bal
anced properly in playback, the room echo 
is ronlld and normal. The microphone 
placement, however, is such t hat all the 
instruments were more ou one channel than 
on the other. The mikes wer e simply in the 
wrong places_ This is similar to sitting on 
a side aisle of a . concer t hall, rather t han 
sitting center aisle. To avoid this, I sug
gest that ~-ou switch to 111ono, thus coupling 
the two channels together with the same 
program 011 both_ Then you can balance 
easily by meter . 

Only through the knowledge of the pit
falls of the nse of the meter can the ad
vantages of its application be t horoughly 
explored, and it is for this reason that I 
dwelt on them at such length 11 ere. 

1M and Detectability 

Q. I n terms of yom' own experience, 
what is t he point at which amplijie?' dis
tortion becom es so negligible that a f~trther 
?'ecl~lCtion 100nld make no diffe-rence in 
listening q~(,al'ity as determined atLrally? 
A s an a'rbitm?'y example, would a 1'educ
Uon of 1M clistO?·tion f1-om 0.5 pel' cent to 
0.1 per cent make any atLdible diffe1'ence? 
Joh n Kelly , Chicago, Ill. 

I believe that once an 1M distortion 
of less than 1 per cent is reached, it is vir
tually impossible to detect any further im
provements_ This is largely because our 
progl'am sonrces rarely run lower in dis
tortion than 1 to 2 pel' cent 1M. Also, the 
distortion levels of mechanical and elec
trical transducers run above this level in 
most cases. This distortion serves to over-
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We are grateful for Mr. Cohen's 
and Mr. O'Shaughnessy's 
comments which reflect the actual 
experience of the discriminating 
owners of Garrard Changers with 
Fairchild Stereo Cartridges. This 
kind of superior performance is the 
reason why more Garrard Changers 
are sold as components for the 
finest stereo systems than all other 
changers and turntables combined. 

He?'e a?'e the reasons why Gan'a?'d Changers are 
endoTsed fo?' ste?'eo not only by Fai?'child, but 
by all othe?' manufacturers of fine ste?'eo ca?·t?·idges 
such as Pickering, Electro-Voice, 
Shw'e, Gene?'al Elect?'ic, etc, 

• V ertical and late ral rumbl e completely inaudible . Wow 
and flutter f a r below exacting' "broadcast tole r a nce" 
s t a ndards. 

• Exclus ive a luminum tone a rm, precis ion-mounted 
a t eng ineering works for optimum tra.ckin g a n g le. 
perfect sound reproduction . 

• Unrestri cted choi ce of s t er eo cartridges-any of them 
will tra ck at the manuf acturer's li ghtest s peci fi ed 
w eight. 

• R ecord ha ndlin g gentle r tha n the surest hum a n 
h ane!. 

• The important conveni ence of m a nual play plus 
completely a utomatic opera tion without compromise 
in p erf orma nce . 

These w'e the FACTS, no one can deny them 
with authoTity-and they aTe backed by the 
36 yeaTS of experience that have created Gct?Ta?'d's 
unique Teputation fo?' unsurpassed quaUty. 

"Our tests 
prove that 

Garrard Changers 
deliver the peak 

stereo performance 
built into the new 

FAIRCHILD 
SM-l Cartridge," 

snys M,·. George G. Cohen, ll'iarketing Nian age,', 
F nirchild R eco rding Equipment Co,·po,·ation . 

.. ,;,',' 
"We pioneered in the development of stereo 
cartridges. From the very beginning we have used 
Garrard Cha ngers in our testing laboratories. 
We are pleased to report that, thanks to the 
~omplete absence of any disturbing or distorting 
f actors such as rumble or wow, the Garrard 
has met every requiremen t of our highly sensitive 
a nd compliant rotating magnet a nd moving coil 
type cartridges." 

"Our service records show that the Garrard Changer 
and Fairchild Cartridge make a perfect team for stereo" · 
says Mr. George O'Shaughnessy. S e'rvice Manager. 
Fai'rchild R ecord'ing Equip" tent Corporation. 

"With us Ga rra rd has an outstanding record of per
f ormance. We are gratified at how few compla ints 
ther e are from owners of Garrard Changers with 
Fairchild Ste r eo Cartridges . That is due to Gar rard's 
n on-resonant a luminum tone arm a nd its precise 

ng characteristics." 

CHANGER 
The World's Finest! 

Send fo r free G arrord Compora/ or Gu ide 
Your Name : ________________________________ _ 

Address, __________________________________ _ 

C i ty , __________________ $ t a l e , ____________ _ 

Mail 10 Dept . GR-19 ot oddress below . 

There's a Garrard for every high fidelity system ... ali engineered and wired for Stereo and Monaural records. 

~=~ ~' l = 6' =1~:e~miX~\ 0 ' ~:!~:U . I:~o12 .~~ . . ~~~Stf iPtiOnS'·. :r~:ltriPtion(§). = TID 
Chlnl" Chlnl't , Ch, nle' Chenier ~ Tone Arm ~ Turntable M,nual PI.)' . r P!aylf 
$69,50 $59,50 · $49,50 $42.50 $19.50 ' . $89.00 $59,50 $32.50 

GARRARD SALES CORPORATION, Division of British Industries Corporation, PORT WASHINGTON, N. Y. 
Canadian inquiries to Chas. W. Pointon, Ltd., 66 Racine Road, Rexdale, Ontario 

Territories ottler than U. S. A. and Canada to Garrard Engineering & Mfg. Co .• Ltd .• Swindon. Wilts. , England 
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STEREO ON DISPLAY 
... j 

in your city ••• 

HIGH FIDELITY SHOWS 

with the newest and latest in stereo high fidelity 

from leading high fidelity manufacturers 

Don't miss these public showings 
of hi-fi equipment ... from the 
most economical units for the 
budget - minded to spectacular 
home music theaters ... compare 
and enjoy them all. 

• Complete Stereo and Mono
phonic High Fidelity Systems 

{';!'i "., 

• Amplifiers - Pre-Am:pJj.~1~
FM-AM Tuners - Turntables 
_ Record Changers ' i_~ .i Phono 
Cartridges - Microphones -
Music Control C~nters.~ Speak
ers - Speaker ··.~~closures -
Equipment Cabinets ~Finished 
and Assembled or Do-It-Your
self Kits 

'\ 
, '.t!ilii." < . • ( ,.'". 

THREE FULL DAYS OF CONTINUOUS DEMONSTRATIONS 

FRIDAY, SATURDAY, ~N;~,; SiIN'DA¥., 

FROM 1 P.M. to 10 P.M. FOR EACH SHqW 

RI.CO HICH FlDELITY MUSIC SHOWS, Fall 1959 

Milwaukee September 11-12-13 Pfister Hotel 

Rochester, New York September 25-26--27 Sheraton Hotel 

Buffalo, New York October 30-31-Nov. 1 Statler Hotel 

Seattle November 6--7-8 New Washington Hotel 

Portland November 13-14-15 New Heathman Hotel 

Philadelphia November 20-21-22 Benjamin Franklin Hotel 

ADMISSION 75¢ 

RIGO E~TERPRISES, INC. 500 N. Dearborn, Chicago 10, III. 
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ride any improvements in amplifier distor
tion. I believe, therefore, that it would be 
very, very difficult to detect a change in 
1M distortion from 0.5 to 0.1 per cent. 

The foregoing should not be construed 
to indicate that I believe that the industry 
can rest here. Improvements are always 
welcome even though we have reached a 
surprising state of realism with our present 
knowhow and equipment. A single atten
dance at a live concert will demonstrate 
that we still have considerable progress to 
make. 

An FM Tuning Indicator 

Q. I have an FM tuner in which I wish 
to incorporate a "Magic Eye" to indicate 
the "on-carriej'-center position". My tuner 
uses a discriminator circuit. Is it possible 
to incorporate this feature? How can I 
do so? N. Kotik, Elmhurst, N .Y. 

A. Figure 1 shows a typical discrimi
nator circuit with the necessary tuning eye 
connections. The indicator employed is a 
6AL7. 

The major problem to be solved is 
whether there is room on the chassis to 
mount the tuning-eye bracket. If lack of 
space prohibits mounting the bracket on 
the chassis,~the leads can be extended and 
the tuning"'" eye can be mounted in a con
venient spot on the front panel of the 
equipment cabinet. 

This circuit will have some slight effect 
on the discriminator's alignment. It will 
probably be too slight to notice; should 
you have a great enough effect to cause 
distortion and lopsided tuning, align the 
secondary of the discriminator coil for 
minimum hiss, and align the primary of 
that same coil for maximum hiss. The re
ceiver should be tuned to a free spot on 
the dial during the alignment process. 

Loudspeaker Protection 

Q. I have a 40 watt amplifier driving a 
speaker whose maximum . power-handling 
capacity is only 12 watts. What size fuse 
should I use in order to safeguard my 
speaker system? The impedance of the 
speaker is 16 ohms. Michael S. Favore, 
Chicago, Ill. 

A. From the formula W = I 'R we can 
easily determine the current taken by the 

(Continued on page 12) 

SECOND LIMITER DISCRIMINATOR 

6AL5 
B+ 

47 K 
-= r--- ---.., 

I I 
I 

I=' S I 
I I 

~_---;-I --' L __ , 

~ I Meg. I 
IRCUIT TO BE I .047 .,. I 
INSTALLED ."... ~ I 

L ________ ....l 

Fig. 

AUDIO • OCTOBER, 1959 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


NEW! ~ .. LoU. 
KAlA~ 

Compact for bookshelf 
or table, this cabinet 
of high impedance 
port construction be
comes a consolette 

simply by attaching matching brass legs. Houses 
n superb Lorenz 8" woofer, tweeter and cross
over. Frequency response: 35-18,000 cps. Imped
ance: 8 ohms. Power rating: 18 watts peak. 
Size: 11" x 23%" x 10" . Gross weight: 16 Ibs. 
Brown or Blond Leatherette ........ $49.50 
Matching Brass Legs . ...... .. . . .. .... 5.95 

Big performance in small space! Use singly 
or pail' for stereo. Completely finished on 4 sides 
for use horizontally or vertically. Features 
Lorenz 8" woofer with matched quality tweeter 
and high pass crossover. Frequency response: 
30-18,000 cps. Impedance: 8 ohms. Power rating: 
18 watts peak. Size: 11" x 23%" x 10". Gross 
weight : 20 Ibs. 

U(~!,~~~~~ :'~d~ for finishing) ....• . . $57.50 
Oiled Walnut, Mahogany, Walnut, 

Blond or Ebony. . . . . . . . . . . . . . . . . . .. 64.50 
Matching Brass Legs .. .........•. ... 5,95 

NEW~ 
SENIOR 

A superior system of 
a dvanced audio engi
neering and decorator 
beauty. Infinite baffle 
construction for " b ig 

system" performance. Complete with elegantly 
proportioned 4" legs. Contains famous Lorenz 
8" woofer and tweeter with high pass crossover. 
Frequency response: 30-18,000 cps. Impedance: 
8 ohms. Power rating: 20 watts peak .• Size: 
22';''' x 22Yl" x 10'/2". Gross weight: 37 Ibs. 
Satin Mahogany .................... $69.50 
Blond or Walnut ... . ... .. .......... _ 74.50 

For the connoisseur with an ear 
for true fidelity-and an eye 

for true value! The Kingdom 
Lorenz all-new OMEGA I is a 
masterpiece of engineering skill 
and rare decorator beauty-spe
cially designed to be used in pairs 
for stereo, or singly for brilliant 
monaural. 
Modern slimline cabinet com
pletely finished on four sides for 
use horizontally or vertically
ideal for bookshelf, table top or 
floor. Constructed of 11k" solid 
lumber core with selected face 
veneers of genuine African rib
bon mahogany, American black 
walnut and other choice woods. 
Joints meticulously crafted for 
air-tight stability. 
Inside the OMEGA I is a bril
liantly matched combination of 
advanced Lorenz speakers: a full
spectrum 12" woofer with two 
quality tweeters and high pass 
crossover. The "infinite baffle" 
principle provides a thrilling real
ism found only in the largest 
most expensive systems. 

• 18 to 18,000 cps • 16 ohms 
• 40 watts peak. 27" x 14%" x 
11 liz" • 46 lbs. • At any price, 
you simply can't buy better! 

Unfinished Birch (sanded, 
ready for finishing) ____ $109.50 
Oiled Walnut, Mahogany, 
Walnut, Blond or Ebony 119.50 

Never before, so many quality features in loud
speakers-yet priced for the modest budget I Dual 
cones for breathtaking wide range performance I 
Twin voice coils in 12" loudspeakers, with flex .. 
ible impedances of 4, 8 or 16 ohms, enabling you 
to select the impedance you l'equire I Non
resonant cast aluminum girder constructed 
frames ! Fully tropicalized for finest operation 
in any climate. For stereo or monaural-singly 
01' in matched pairs. 

NEW! lorenz 5·1288 
Value-packed basic 12" loud
speaker of advanced design, 
with dual cones and twin 
voice coils. Choice of imped
ances of 4, 8 or IG ohms on 
one speaker ! • 18 to 15,000 
cps. • Magn et assembly 
weight: 61.5 oz. • 30 watts 
peak. .. ............ . $44.50 

NEW! lorenz 5-1288 II 
A complete system - consistS 
of Lorenz S-1288 with twin 
tweeters on rigid metal 
bracket and high pass cross. 
over. Dua l cones and voice 
coils with 4, 8 or 16 ohm im
pedances .• 18 to 18,000 cps. 
• 35 watts peak. A ·jsystem" 
in itself! .......... $67.50 

NEW! lorenz 8·888 
Spacious sound with t'eal 
economy 1 Outstanding 8" 
speaker with dual cones and 
high efficiency 8 ohm voice 
coil. • 30 to 14,500 cps. • 
18 watts p eak. • Magnet 
assembly weight, 28.5 oz. 

$21.50. 

NEW! lorenz 8·388 
Armored horn-type 2%/1 tweeter 
with plastic cone for 120-degree 
high frequency sound dispersion. 
New ferrite magnet hermetically 
s ealed. 

• 2,000 to 18,000 cps. • 5.5 ohms. • 2 watts 
peak. The perfect mate for Lorenz 12" or 8" 
speakers. . . .. : . ... ...... .............. $8.50 

HP-l High Pass Crossover 
Crosses over at 2,000 cps. at rate 
of 3 db per octave_feeds highs to 
tweeters, lows to woofer. Extends 
speaker system range to limit of 
audibility. 'For use with 2 or 3 ,yay 
systems .. '.' . • . . $4.95 

~
. _1_ .At High Fidelity Dealers Everywhere. FREE Catalog. Write Dept. A. 

~ PRODUCTS, Ltd. 514 Broadway, New York 12, N. Y. 
Exclusive U. S. Distributors for Lorenz High Fidelity Loudspeakers 

• WOrth 6·0800 
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L~TTERS 
The Case for Stereo Tapes 
SIR: 

In th.e fran tic rush to get aboard the 
stereo dISC bandwagon, a sad and disastrous 
thing is happening. 

Your magazine, and others in tbe same 
field, have stopp~d reviewing stereo t apes, 
and of late reframed from any mention of 
stereo tapes whatever. At the same time 
sE'veral prominent manufacturers hav~ 
stopped teleasing t hem, they are no longer 
adver.tised, and most dealers have stopped 
stockmg them. The general inlpression 
would seem to be that recordecl stereo tape 
is a thing of the past and has been com· 
pletely superseded by the stereo disc. 

I say this is a sad thing because it comes 
at a time when at long last some stereo 
t &pes·· have appeared on the market which 
in my opinion have reached for the first 
time. a degl:ee of .excellence in music repro
duction wInch mlght be called perfection. 
Tl~ey have a wide frequency and dy

namIC range and set a new standard for 
absence of noise and distortion. With the 
fine music and performance on some of 
these reels they bring a new and refreshing 
s.ense of pleasure to the discriminating 
listener which is unattainable by other 
means. The discs of the same recordings 
are superlative in their category, but it is 
unnecessary to go into the technical I·easons 
why any good tape is better than the same 
recording on a disc. Anyone who doesn't 
understand the whys and wherefores need 
only make a listening comparison of tape 
and disc versions of the same recording, 
played on equally top-notch equipment to 
appreciate the tape's snperiority. ' 

The disastrous part of . this apparent 
abandonmen t of the best thing that audio 
has to offer is that there will be no reason 
for even the best producers to go on mak
ing stereo tapes if everyone continues to 
discourage their sale. If this backwanl 
step is successful, it will be not only dis
aster to the industry, but to all discrim· 
inatiug listeners. 

What I want to know is, Why this evi
dent conspiracy to eliminate stereo tape in 
fav.or of the stereo disc ~ 

There seems to be only one answer: the 
comparative cheapness and ease of mass 
production of the disc, a quick shot in the 
arm for the industry, and the p ursuit of the 
fast buck. This is a shortsighted policy. 

I think that this argument, based only 
on the cheapness of the disc, is essentially 
spmions. The fact that discs cost a little 
less than half as much as tapes for their 
running time tends to make the average 
buyer less selective, with the result that 
many records are discarded or forgotten 
after being run a couple of times, while the 
carefully selected tape finds a permanent 
place in the library. 

The disc starts to deteriorate with its 
first playing; a well-cared-for t ape lasts 
indefinitely. The stereo disc inherits, often 
in multiplied form, all the ills of grooye 
reproduction, of which the stereo tape lias 
none. 

Now for the comparative cost of disc and 
tape equipment. In either case, there must 
be duplicate amplifiers and speaker sys· 
terns, which cost quite a bit of money. 
These componeuts have reached a stage of 
development where they are not likely to 
be much improved in the foreseeable fu· 
ture. So there is nothing left to impro,e 
but the original sound source or signal, and 

* Produced by Everest, of Belock In
strument Corp. 

it is false economy not to cl0 so for you 
can't get anything better out of 'an audio 
system than that which you put into it. 
When the cost of a good turntable stereo 
arm, and cartridge, plus a first-clas~ stereo 
pre~mplifier are added up, they probably 
won t cost much less than a good tape 
player. None of the aforemention t'Cl items 
is necessary if th e tape player ll as its mnl 
preamplifier, with balance and volume con
trols, as most do. If a system which will 
play both discs and t apes is wanted, then 
the extra cost of a tn pe cleck is well worth 
while. 

Of course, no~ all stereo tapes a re goo 1, 
nor all stereo dISCS bad- far frolll it. But 
I am only concerned with the best, whleh 
~ assume is the object of all tru e a uelio· 
fans. 

Naturally the lower priced components 
and the cheaper mass-produced disc will 
remain the finan cial mainstay of the in · 
dustry, but is that the reason for this ap
parent drive to put the stereo tape off the 
market by gil>ing it the sileut treatment . 

I believe there are p lenty of people who 
own stereo tape equipmeut who would buy 
many more tapes if they could hear the 
kind of sound I ha ve been hearing lately 
and many more who would purchase tap~ 
equipment if they could ha,e the same 
experience and were assured of a continu
ing supply of stereo tapes of such high 
quality. 

I am s~ar~ing a campaign with the obj ect 
of esta~l~shl1lg the stel:eo .tape in its right
ful posItIon by acquallltmg the discrimi· 
n.ati.ng listening public with its vast supe· 
nonty, and thus encourage the manufac
ture and distribution of a continuing flow 
of tapes of the same high quality as some 
of those now available. 

This oue-man effort is small. Is there 
anyone interested in joining this crusad e 
for better music ~ 

Audiofans of the World, arise! You haye 
nothing to lose but yom· rumbles, pops, and 
scratches, plus a lot of ilTitating distortiOll. 

ERNEST B .. SCHOEDSACK, 
370 TwentIeth St., 
Santa Monica, California . 

(We would like to add mt1· comments on 
this sltbject, and, perhaps, a refutation or 
two. If anyon e is intm·ested, please tl11·n to 
page 18. ED. ) 

Doppler Effect 

SIR: 
Browsing through your July issue, I was 

pleased to see a letter from Mrs. Jane :M. 
H~ll. a~cl an ~xcellent t.echnical article by 
Vugmla Rettlllger, whIch seems to indi
cate that ladies are now taking a serious 
and welcome interest in the subject of 
audio. (At our demonstration in the Royal 
F estival Hall last May, out of ferty people 
on the front row, no less than ten were 
members of the fair sex. ) 

N?w alth~ugh I agree with Virgini~ 
Rettlllger's views on the value of avoiding 
distortion by using two or more loudspeak· 
ers, I do not think it is valid to attribute 
such distortion to Doppler effect. In fact, I 
woulcl say that Doppler has had no more 
to do with londspeaker distortion than I 
have had to do with the Leaning Tower of 
Pisa. I thought I had laid Doppler to rest 
forever in my first little book on Loud
speakers more than ten years ago, but no 
doubt your authoress would be too young 
to have r'ead it. 

Doppler effect is change of pitch dne to 
high speed-say half a semitone at 60 

(Continued on page 10) 
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KIT (Two Channel Mixer) 

MODEL SP-2 (stereo) $56.95 Shpg. Wt. 15 Ibs. 
MODEL SP-1 (monaural) $37.95 Shpg. Wt. 131bs. 
MODEL C-SP-1 (converts SP-1 to SP-2) $21.95 
Shpg. Wt. 5 Ibs. 

Special "building block" design allows you to 
purchase instrument in monaural version and add 
stereo or second channel later if desired. The SP-J 
monaural preamplifier features six separate inputs 
with 4 input level controls. A function selector 
switch on the SP-2 provides two channel mixing. 
A 20 ' remote balance control is provided. 

M circuit features AFC (automatic 
t.ro~) as ~e\l as AG,C. An accprate 

iftumng m perates on both AM and FM while 
a 3-position switch selects meter function.s without 
disturbin reo or monaural listening. Individ-

fly tining :PQ i.?oth A;NJ;and FM, .. fM 
sitivj reemicrovolts for 3Qdb of quieting. 

he 3-tu e .M frollf{end is pre;vired and pre-
aligned, and the entire AM circuit is on one printed 

. <;ircuit board for ease of construction. Shpg. Wt. 
·20Jbs. . -
~~'~~~ __ ~~"~,~A~ 
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STEREO EQUIPMENT CABINET KIT 

MODEL SE-1 (center unit) $14995 
Shpg . WI. 162 Ibs. 

MODEL SC-1 (speaker enclosure) $3995 each 
Sh pg. WI. 42 Ibs . 

Superbly designed cabinetry to house your complete stereo system. 
Delivered with pre-cut panels to fit Heathkit AM-FM tuner (PT-I), 
stereo preamplifier (SP-I & 2) and record changer (RP-3). Blank 
panels also supplied to cut out for any other equipment you may now 
own. Adequate space also provided for tape deck, speakers, record 
storage and amplifiers . Speaker wings will hold Heathkit SS-2 or 
other speaker units of similar size. Available in unfinished birch or 
mahogany plywood. 

HIGH FIDELITY 
RECORD CHANGER KIT 

MODEL RP-3 $6495 

Turntable quality with fully automatic 
features! A unique " turntable pause" allows 

record to fall gently into place while turntable is stopped . The tone 
arm engages the motionless record, and a friction clutch assures 
smooth start. Automatic speed selector plays mixed 33 ~ and 45 
RPM records regardless of sequence. Four speeds available : 16, 33 ~, 
45 and 78 RPM. Changer complete with GE-YR-Il cartridge with 
diamond LP and sapphire 78 stylus, changer base, stylus pressure 
gauge and 45 RPM spindle. Shpg. Wt. 19 Ibs. 

"EXTRA PERFORMANCE" 55 
WATT HI-FI AMPLIFIER KIT 
A real work horse packed with top quality 
features , this hi-fi amplifier represents a 
remarkable value at less than a dollar per 
watt. Full audio output at maximum 
damping is a true 55 watts from 20 CPS 
to 20 kc with less than 2% total harmonic MODEL W7-M $5495 
distortion throughout the entire range. 
Featuring famous "bas-bal" circuit, push-
pull EL34 tubes and new modern styling . 
Shpg. WI. 28 Ibs. 
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NOTE THESE OUTSTANDING SPECIFICATIONS : Power Output: 
14 watts, Hi·Fi; 12 watts . Professional; 16 watts. Utility. Power Response: 
± 1 db from 20cps to 20 kc at 14 watts output. Total Harmonic D istortion: 
less than 2% . 30 cps to 15 kc at 14 watts output. Intermodulation Cistor. 
tion : less than 1% at 16 watts output using 60 cps and 6 kc signal mixed 4:1 
Hum and Noise: mag. phono in put, 47 db below 14 watts; tuner and crystal 
phono, 63 db below 14 watts. 

14-WATT HI-FI ECONOMY AMPLIFIER KIT 

MODEL EA-3 $2995 

From HEATHKIT audio labs comes an exciting new kit . . . New 
Styling, New Features, Brilliant Performance! Designed to function 
as the "heart" of your hi-fi system, the EA-3 combines the pre
amplifier and amplifier into one compact package. Providing a full 
14 watts of high fidelity power, more than adequate for operating the 
average system, the EA-3 provides a ll the controls necessary for 
precise blending of musical reproduction to your individual taste. 
Clearly marked controls give you finger-tip command of bass and 
treble "boost" and "cut" action, switch selection of three separate 
inputs, "on-off" and volume control. A hum balance control is also 
provided. The convenient neon pilot li ght on the front panel shows 
when instrument is on. Styled to blend harmoniously into any room 
surroundings, the handsome cover is of black vinyl coated steel with 
gold design and features the new "eyebrow" effect over the front panel 
to match the other new Heathkit hi-fi instruments . The panel is satin 
b1ack with brush-gold trim strip, while the control knobs are black 
with gold inserts. Shpg. Wt. 15 Ibs. 

MODEL TR-1AH: Half·track monophonic and stereo 

~~~o~~~fl~aJ~~;~t~~~~.fast fo rward $14995 
Shpg. WI. 35 Ibs . 

MODEL TR .. 1 AQ : Quarter·track monophon ic and 
stereo with record Iplayback fast forward and rewind 

~uhnp~iO~~: 351bs. $14995 

NEW! 

NOW! TWO NEW STEREO-MONO TAPE 
RECORDERS IN THE TR-1A SERIES 

Offering complete versat ility, the model TR-IA series tape recorders 
enable you to plan your hi-Ii system to include the functions you want. 
Buy the new half-track (TR-IAH) or quarter-track (TR-IAQ) versions 
which record and playback stereo and monophonic programming, 
or the half-track monophonic record-playback version (TR-l A). 

Precision parts hold flutter and wow to less than 0.35 % . Four-pole, 
fan cooled motor. One control lever selects all tape handling functions. 
Each tape preamplifier features NARTB playback equalization, sepa
rate record and playback gain controls, cathode follower output, 
mike or line input, and two circuit boards for easy construction and 
high sta'bility. Complete instructions guide .assembly. 

HIGH FIDELITY AM TUNER KIT 

MODEL BC-1A $2695 

Designed especially for high fidelity applications 
this AM tuner will give you reception close to 
FM. A special detector is incorporated and the 
IF circuits are "broad banded" for low signal 
distortion. Sensitivity and selectivity are excellent 
and quiet performance is assured by a high 
signal-to-noise ratio. All tunable components 
are prealigned before shipment. Your " best buy" 
in an AM tuner. Shpg. Wt. 9 Ibs. 

MODEL FM-4 

$3495 
(with cabinet) 

HIGH FIDELITY FM 'TUNER KIT (FM-4) 

The all new model FM-4 incorporates the latest 
advancement in circuit design . Features include 
better than 2.5 microvolt sensitivity for 20 db 
of quieting, automatic frequency control (afc) 
with defeat switch, flywheel tuning and prewired, 
prealigned and pretested tuning unit. Prealigned 
IF transformers and prewired hming unit assure 
easy.assembly with no further need of alignment 
after tUlit is completed. The five tube circuit fea
tures a generous power supply utilizing a silicon 
diode rectifier. Shpg. Wt. 8 lbs. 

"UNIVERSAL" 12 WATT 
HIGH FIDELITY AMPLIFIER KIT 

MODEL UA-1 $21 95 
Ideal for stereo or monaural applications, this 
l2-watt power package features less than 2% 
total harmonic distortion throughout the entire 
audio range (30 to 15,000 CPS) at full J 2-watt 
output. Use with preamplifier models WA-P2 
or SP-J & 2. T aps for 4, 8 and .16 ohm speakers. 
Shpg. Wt. 13 lbs. 
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CONTEMPORARY 
Model CE-1B Birch 
Model CE-l M Mahogany 

• No Woodworking Experience 
Required For Construction. 

• All Parts Precut & Predrilled 
For Ease of Assembly. 

• Maximum Overall Dimensions: 
18" W. x 24" H. x 35Yo" D. 

CHAIRSIDE ENCLOSURE KIT 

MODEL CE-1 $4395 each 

Control your complete home hi-fi system right from 
your easy chair with this handsome chairside en
closure in either traditional or contemporary mod
els. It is designed to house the Heathkit AM a nd 
FM tuners (BC-IA and FM-3A) and the WA-P2 
preamplifier, along with the RP-3 or majority of 
record changers which will fit in the space provided. 
Well ventilated space is provided in the rear of the 
enclosu re for any of the Heathkit amplifiers de
signed to operate with the W A-P2. The tilt-out 
shelf can be installed on either right or left side as 
desired during the construction, and the lift-top 
lid in front can also be reversed. All parts are pre
cut and predrilled for easy assembly. The con
tempora ry cabinet is available in either mahogany 
or birch , and the traditional cabinet is available in 
mahogany suita ble for the finish of your choice. 
All hardware supplied. Shpg. WI. 46 Ibs. 

•••••••••••••••••••••••••••• •••••••••••••••••••• F·~~~~~m~~~~~~.~ww="_~~ 

IT'S EASY ... IT'S FUN 
AND YOU SAVE UP TO % 

WITH DO-IT-YOURSELF HEATHKITS 

PUtting together your own Heathkit can be one of/he most 
exciting hobbies you ever enjoyed. Simple step-by-step in
structions and large pic/orial diagrams show you where 
every part goes. You can't possibly go wrong. No previous 
electronic or kit building experience is required. You'll 
learn a lot about your equipment as you build it , and, of 
course, you will experience the pride and satisfaction of 
having done it yourself. 

"RANGE EXTENDING" HI-FI 
SPEAKER SYSTEM KIT 
The SS-I B employs a 15" woofer and su per 
tweeter to extend overall response of basic 
SS-2 speaker from 35 to 16,000 CPS ± 5 db. 
Crossover circuit is built in . Impedance is 16 
ohms, power rating 35 watts . Constructed of 
3,4" veneer-surfaced plywood suitable for light 
or dark finish. Shpg. WI. 80 Ibs. 
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"BASIC RANGE'; HI-FI SPEAKER'~YSTEMKIT 
Tbe modest cost of this .basic speaker sys
tem makes it a spectacular buy for any 
bi-fi enthusiast. Uses an 8" rnid-range 
woofer and a compression-type tweeter to 
cover the frequency range of 50 to 12,000 

CPS. Crossover circuit is built 
in with balance control. Im
pedance is 16 ohms. Power rat
ing 25 watts. Tweeter horn ro
tates so that the spe'aker may 
be used in either an, upright or 
hO.rizontal position. "Cabinet is 
made of ",veneer-suf,,faced fur
niture-grade ply wo.od suitable 
for lightor dark finish . A1ll,:wood 
parts are preq,rilled 
for' e(lsy a WI. 
261bs. 

LEGATO HI-FI SPEAKER SYSTEM KIT 

MODEL HH-1 $29995 

The startling realism of sound repro
duction by the Legato is achieved 
through the use of two 15" Altec 
Lansing low frequency drivers and a 
specially designed exponential horn 
with high frequency driver. The special 
crossover network is built in . Covers 
25 to 20,000 CPS within ± 5 db. Power 
rating 50 watts . Cabinet is constructed 
of 3,4" veneer-surfaced plywood in 
either African mahogany or white 
birch suitable for the finish of your 
choice. All parts a re precut and pre
drilled for easy assembly. Shpg. WI. 
1951bs. 

COMPANY· BENTON HARBOR 25, MICH. 

D~bSidiary of Daystrom, Inc. 

o Please send the Free Heathkit catalog. 
electronics ~, 

~1i~~~e~n~rodS:·postage ,::n~a~m!.:e~ ____________________ _ 
for parce l post- express 
orders are sh ip ped de-

~lr~~ i C~~af.~.~ . CS~~~~~ a~d~d~r~e~s,:;.s ____________________ _ 
Harbor, Mich . A 20% de
posit is required on all 

~~~e~i t~r~~~~'g:~Tt~~ ~c'.:.ity~&:.:s~t~at:<:e:... __________________ _ 
out notice. 

I 
,1 
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It took the engineering know.how of Weathers to discover this revolutionary 
electronic advancement in sound and size! TrioPhonic Stereo introduces the 

listener for the first time to "Equalized Sound." Now you can si t anywhere 
in the room and experience the same magnificent tonal realism and fidelity of 

full.range stereo. "Equalized Sound" is produced by two book·size full range 
stereo speakers and a unique, non.directional hideaway bass. 

10 

Ask your dealer today for a demonstration of Weathers startling new audio 
dimension-TRIOPHONIC STEREO with " Equalized Sound." You must 

see it, hear it, compare it, to believe it! 

For the ultimate in TrioPhonic stereo listening, select the matched Weathers 
synchronous turntable with StereoRamic pickup system. 

Stereo Ramie Record Player 
Harmony Stereo Speakers 

11 " x 9\4" x 3%" 

-- --,.,..----------

, -
~ 

The H ideaway Bass 
16Y," x 16Y," x 5Y,' 

SE-55 

For more information of TrioPhonic Stereo write for FREE booklet, Dept. AU D 

WEATHERS INDUSTRIES, SS E. Gloucest~r Pike, Barrington, N.J. 
Division of Adyance Industrie., Inc. 

Export: Joseph Plasencia, Inc., 401 Broadway, New York 13, N. Y. 

LETTERS 
(fl'om page 6) 

m.p.h.-and such a velocity is ne\-er 
reached in speaker-cone movement. Mrs. 
Rettinger cites an extreme case at 40 cps 
where deflection in an 8·in. cone would be 
0.58 in. (Heaven help it! ) But this rep' 
resents a speed of not more than 3 m.p.h. 
so any Doppler effect can be ru led out. 
F urthermore, violinists prove t hat wob
bling t he pitch above and below a well 
chosen cent re note does not cause (listor· 
tion; it warms up the tone. 

The intermodulation distortiou to which 
the authoress rightly draws attention is due 
to non·linearity in cone movement at low 
f requencies, which is actually a form of 
overloading, and is usually most 1'eadily 
pro(luced and heard on loud oI'gan pas
sages. Avoid non-linearity and you avoid 
the distortion at all frequencies. 

And so once again let us say goodbye to 
dear old Doppler-may he rest in peace! 

G. A. BRIGGS, Managing Director, 
Wharfedale Wireless Works, Ltd., 
Idle-Bradford, Yorks., England. 

Damping Materials 

SIR: 
In t he article by Huff on damping ma 

terials in the August issue, a number of 
peculiar results were obtained which run 
counter to accepted theory and practice ill 
acoustics :lnd transducer work. Perhaps 
t he author could help by explaining: 
1. How sound outpnt outside t he cabinet 
ca n be increased, and up to 15,000 cps, by 
decreasing the sound pressure in side the 
cabinet. 
2. Wlly sound at high frequencies, 1000 to 
] 5,000 cps, inside the cabinet, affects ex
tel'll a l radi ation when e\' en vel',)' thin walls 
constitute solid baniers to high·frequency 
sound. 
3. How does the 15,000 cps sound get in 
side the cabillet~ The author's speaker 
generates high f requencies in tweete rs 
mounted in front of the woofer cone. 
4. Ho\\' the author's test data checks with 
data f rom acoustical materials testi ng 
laboratories whose busi ness it is to e\-aluate 
sound absorption of materials. 

Also, the t ired old canard about '·the 
speaker being the weakest link" now needs 
to be pro\-ed or laid to rest. 'rhe vast 
difference in sound quality of different 
records com-inces us that the speaker ca n 
now shed its old-time infel'iority complex. 

PHILIP B. WILLIAMS, Chief Engineer, 
Jensen Manufacturing Co., 
6601 S. La ramie Aye., 
Ch icago 38, Ill. 

Stolen Tape Recorder 

SLR: 
While I \I-as away on a vaca tion, a thief 

entered my apartment and stole my Ampex 
600 tape recorder, Serial No. 5I·1324. Any
one who might come in contact with th is 
machine is requested to cOlllmu nicate with 
me. I will pa)' au ample rewa I'd for any 
information lending to the r ecovery of the 
mnc hine. 

R. G. CHAPLICK, 
10001 McKinney Ave., 
Silver Spring, Maryland. 
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The most advanced 
stereophonic 
tape recording console 
avoilab/e today. 

meter· panel optional 

not shown , 
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Yes, AUDIO· is publishing a cookbook
not that we intend to extend the subject 
of gastronomy to include recipes in fu
ture pages of AUDIO. 

You may ask ... why? 

And we would answer-Simply because 
we feel that people who read AUDIO, 
and enjoy the finest quality music repro
duction also enjoy really good food on 
their tables. . 

Your next question may be ... Is it a dif
ferent kind of cookbook? 

Of course our reply would be-Yes! Oh, 
it doesn't have a revolutionary format 
and it appears to look like any ordinary 
cookbook. But, the secret of its goodness 
is the recipes that fill its 148 pages ... 
recipes responsible for the heart warm
ing, flavorsome, homespun aromas expe
rienced only in the kitchen of an Adiron
dack country home. 

The name of the book is PLACID 
EATING, and it is chock full of palate
tempting recipes compiled by Climena 
M. Wikoff, owner of the Mirror Lake Inn 
L at (you guessed it) Lake Placid, New 
~ork. 
Actually, the first edition (now out of 
print) was discovered by Mr. AUDIO 
(C. G. McProud) during his stay at Mrs. 
Wikoff's Mirror Lake Inn, where, in Mr. 
McProud's own words-It . .. eve?'y meal is 
so tasty that eating becomes a ?'eal joy, 
where each night's dessert excels the one 
from the night before, where one has to 

push himself away from the table befo?'e 
upsetting the daily cal01'ie count." 

Here is a cookbook that will enable you 
to recreate in your own homes superb 
dishes experienced only at the Mirror 
Lake Inn-dishes like Lake T1'out Baked 
In Wine and Adirondack App/.e Pie, rec
ipes for which are reproduced below-

LAKE TROUT BAKED IN WHITE WINE 
Remove heads and tails &om a 2-pound fish. Split open down 

back and rinse well. Remove back.bone and rub imide with lemon. 
salt, pepper and thyme to wte. Knead I table.poon of butter 
and anchovy paste the size of a large pea; placing mixture inside 
fi~h. Place fish in a greased baking pan and cover with ~ cup 
of whitt wine. Bake 25 to 50 minutes in moderate oven. 350 
degree.. Baste fnquently. Garnish with panley and lemon 
md sent' with plain boiled potatoes. 

ADIRONDACK APPlE PIE 
1 c. sugat 
2 tbsps. sifted flour 

11 up. grated nutmeg . 
Y2 c. orange juice 
V! c. melted butter 

3 thsps. white com tyrup 
6 to 8 tart apples, thinly 

"iced 
pastry 

Mix together the IUgar. flour, nutmeg, 'orange juice. com 
syrup and melted butter. Add Ibe sliced apples and mix thorough
ly. Butter a pie pan heavily before putting in your pastry. Fill the 
pie shell with the apple mixture and make pastry .trip! for the 
tOP which should be dipped in meJrcd butter before putting on 
the pie. Bake in 400 dcgree Ol'cn for 15 minutcs: reduce heat to 
250 degrees and hake 55 to 40 minutes longer. 

This colorful book, plastic bound for easy 
handling, will contribute many wonder
ful adventUl:es in food for everyone in 
the family. Order a copy today, the Lady
of-the-house will adore you for it. Inci
dentally, .. it makes a wonderful gift for 
anyone. PLACID EATING, 152 pages, 
Plastic Bound: $3.95. 

RADIO MAGAZINES, INC., Dept •. K99 
' .0. Box 629, Mineola, New York 
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lbelOled is mJ'remittaDC8 of .. . . . . .. .. ..• 
pI .... aend me .. . .. . .. copies of 
PLACID EATING @ ,S.96 each. 
(No C.O.D .. all books sent postpaid in U.S.A. aDd POSSessiODS, 
Caaada. and Mexico. Add 50, for Foreign orders.) 
NAMI ____________________ __ 

ADD~S ____________________ ___ 

CRY ____________________ ___ ZONE __ STATE _____________ _ 

COMING HI·FI SHOWS 
Oct. 5-l0-New York, High Fidelity Music 

Show New York Trade Show Building. 
Pres~nted by the Institute of High Fidel
ity Manufacturers with "Decorate your 
home with music" as the theme (IHFM) 

Oct. 5- 9- New York, Audio Engineering 
Society Convention and Professional 
Equipment Exhibit, Hotel New Yorker. 
(AES) 

Oct. l5-l8-Kansas City, Mo., Hotel Bel
lerive. (Hi-Fi Music G1lild of Greater 
Kansas City) 

Oct. l6-lB-Detroit, Statler Hotel. (RIGO ) 
Oct. 28-3l-Toronto, Ont., Canada, Park 

Plaza Hotel. (Dominion High Fidelity 
Association) 

Oct. 30-Nov. I-Buffalo, N. Y., Statler 
Hotel. (Rigo) 

Nov_ 6-8-Seattle, Wash., New Washing
ton Hotel. (Rigo) 

Nov. l3-l5-Portland, Ore., New Heath
man Hotel. (Rigo) 

Nov. 20-22-Philadelphia, P a., Benjamin 
Franklin Hotel. (Rigo) 

Dec. 4-6-Minneapolis, Minn., Hotel Leam
ington. (Audio Div., Paul Bunyan Chap
ter, ERA) 

AUDIOCLINIC 
(from page 4) 

speaker at 12 watts. We find that the cur
rent is just under 0.9 ampere. However, 
there are complicating aspects to this prob
lem. The power pulses which damage loud
speakers are of extremely short duration. 
This time interval is usually much too 
short to blow the fuse. Bear in mind that 
there is a thermal delay in fuses; they 
cannot blow until they are heated suffi
ciently to melt their elements, and this 
takes a measureable amount of time. What 
is needed is a fuse whose value is somewhat 
below that calculated frOID application of 
the above formula. In this case a 0.75 am
pere fuse, or even a 0.6 ampere fuse may 
be tried. Along with this precaution you 
should use a fast-acting instrument fuse. 
Should you use this type of fuse it may 
be necessal'y to increase the current rating 
used since such a fuse has a considerably 
shorter thermal delay. If you use an in
strument fuse be sure to obtain the correct 
holder for it. It is somewhat longer than 
the standard type seen on most high fidelity 
equipment. 

Bypassing the Output Wattages 

Q. I have noticed that in the 011tput 
stages of amplifiers there are sometimes 
individual cathode resistors and s07netimes 
a single resistor. In the latter cases, the 
common resistor is sometimes bypassed 
with a capacitor, and sometimes not. What 
are the j'e lative 7nerits and drawbacks of 
bypassing the outP~lt tubes? John Kelly, 
Chicago, Ill. 

A. The controversy over the merits and 
demerits of co=on versus separate cath
ode resistors in output stages, and whether 
these elements should or should not be by
passed has gone on for some time and has 
not yet been resolved. The answer seems 
to depend upon the actual characteristics 
of a particular piece of equipment or cir
cuitry in which the resistors are to be used. 
The differences are slight indeed. 1E 
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Shielded Power Supply \,» 

Cables 

;;;;~!~g. -'--
Plastic Microphone Cables 

Shielded Interconnecting 
Cables 

Strain Gauge Cables 

~c~ 
Law Impedance 
Lines 

Call System Cables 

!~~ 
PA System Cables 

~ 
Sound & Alarm 
System Cables 

Audio Cables 

""""---! 
Antenna Roto Cables 

Industrial 
Intercom Cables 

Test Prod Wires 

Control Cables 

Unpaired 
Intercom Cables 

Rubber Microphone Cables 

Community TV Antenna 
Cable 

Hook-Up .Wires 

Broadcast Audio Cables Cathode Ray Tube Lead 

~~ ·KEE:::: Duplex Priming Wires 

Sound System 
Cables 

TV Eye Camera 
Cable 

75-0hm Video Cable 

Portable Cordage 

Arm Y'/,,res 

Stereo Wires 

Grid Wires 

Control 
Cables 

Control Cables 
Lamp Cordage 

Mil-SPEC WIRES 

TEFLON· Wires 

• DuPont trademark 

Here is jusr part of the 

\NORLD'S MOST COMPLETE LINE 
01 Electronic ""ire and Cable I 

rom Stock 

'One Wire 'Sourc~~ forEllerytf:1ing 
Electronic ana Electrical 

magnet wire. lead wire. power supply cords. cord sets. portable 'cordage • electronic wire 

• automotive replaeement wire and oable • aircraft wire • ~Ieclrical household~ replacement cords 
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FOUR-TRACK POINTERS 

FOUR-'l'RACK STEREO is here! So the ads 
would put it, but I can go further and 
be more specific_ 

Quarter-track (to use the alternative 
term) has bowled me over ill person, after 
a summer's worth of direct experience with 
it_ I have so much to say on various aspects 
of this subject that I'm sort of sputtering, 
right now, and will have to spread myself 
out over several issues. 

I haven't had such a profitable time try
ing out a new home sound development 
since LP came in, or maybe since stereo 
tape_ (Stereo disc was too hectic to be en
joyable, most of the time_) I'm sold on 
quarter-track, for a great many varied and 
interesting purposes not including (of 
course) strictly professional work, where 
it is pointless, but definitely reaching out 
into all aspects of home hi-fi, semi-pro
fessional, and specialized recording and on 
into a batch of newly practical types of 
recording that are going to open up soon, 
thanks to this sudden availability of 1011'
cost, relatively simple two-channel tape. 
(Four-track, two channels each way_) 

Pending further discussion, here are my 
major conclusions, in a cartridge shell. 

L I am astonished at what four-track 
can do already, so soon after its official 
launching. I am impressed at its reliability, 
its lac.k of serious bugs_ For example, its 
excellent performance in respect to cross
talk between channels-there simply is 
none-and the easy accuracy of its chan
nel tracking, or the already strikingly low 
background noise level attainable. See 
Tandberg, below. 

2. I am highly pleased at four-track 
sound quality, to date, but I'm especially 
and deeply impressed by what can now be 
done at the crucial speed of 3% ips. 

. Arguments rage-I had to try for my
self. I deliberately did most of my fonr
track recording work at this speed, to find 
cut what its virtues and faults might be in 
strenuous practice. For most intentions, I 
find that 3% ips can do me so well that 
the higher speed of Ph ips is mainly use
ful as a sort of margin-of-safety extra. 
I honestly can't tell the two apart, as I 
play back the tapes I made. There are dif
ferences, measurable ones, but they most 
certainly do not jump at you in the listen
ing. 

3. Extrapolating for likely improvement 
-remember the LP after one yead-I 
can't help but suspect that 3 % ips is on 
the way to becoming the standard hi fi 
speed, replacing 71/2 ips as that speed in 
turn replaced 15 ips. My remarks of July 

* 780 G1'eenwich St., New Y01'k; 14, N .Y . 

ere. 
edward ratnaUCanby 

seem to ha,e been confirmed, so far, by my 
own experience to date. 

4. A startling change of attitude on my 
part was one unexpected result of all this 
experimenting. I suspect that-f:1r from the 
co=on expectation - two-channel home· 
style recording is going to be the biggest 
boon to home recording, and to various 
semi-professional types of recording, since 
tape itself came in. 

Even as late as last spring I probably 
would have scoffed at home two-track as a 
waste of energy- but I was going to try 
it anyhow, if only to learn how to make 
stereo recordings myself. It turned out to 
be more than merely feasible. I quickly 
found that two mikes, two channels, two 
speakers, make good recording, entertain
ing, intelligible, lively effects, much more 
sure fire than with standard mono record
ing. It's a cinch and you can't go wrong! 
Almost anywhere you put your two mikes 
is OK, so long as they aren't right to
gether in one spot. There are a million 
tricks to play, a thousand ways to e)..'1lloit 
the "twoness" of those two mikes. Prac
tically everything goes and literal realism 
is the last thing that matters. 

And don't forget that you can record 
"binaural" for earphones, with close-to
gether mikes, and produce an uncanny 
recorded realism out of th e most ordinary 
sounds. Ampex is definitely on the right 
track with its present ads for home ear
phone listening (thongh I am against ear
phones for true stereo recordings-that 
doesn't work at all). Make your own "bi
naural" and see what I mean. It's terrific. 

As for the great schism of the moment, 
reel-to-reel quarter-track vs. cartridge 
(magazine ) tape, my recent experience 
with both types leads me to think it likely 
both kinds will survive and grow, aided 
of course by relentless promotion in each 
camp. 

The thing is, that the two systems are 
more than just mechanically different. 
They have inherently different appeals, 
are useful to such utterly different gronps 
of potential buyers, that there will un
doubtedly be a place for both in the coming 
scheme of htings. More 011 this subject in 
connection with the RCA Victor tape car
tridge machine, which I've been using 
lately. But I should point out right here 
that a similar earlier ri,' alry, between 33 
and 45, ended up with both systems in use 
and for similar reasons-not only the pres
sure of promotion, but the fact that there 
was a different need for each, in different 
areas. 

There's a need for reel-to-reel tape, and 
th ere's also a big field for sheer pushbutton 

tape operation. Wasn't it Kodak that said, 
you push the button and we do the rest 
Well, more or less. It was a good idea and 
it still is, practically speaking. 

TANDBERG MODEL 500 
I tried out two utterly unlike four-track 

recorders last summer, each representatiYe 
of a particular approach and way of think
iug, the two differing in a great deal more 
than the fact that one was ree1-to-reel and 
the other a cartridge machine. My main 
work was done on the Tandberg 500, lates t 
modification of that well-known orwegian 
line, and I owe first consideration to Tand
berg, too, since I've kept it waiting longest. 
I'll get to the RCA Victor SCP-2 tape car
tridge recorder shortly. 

The Tandberg 500 is a compact, complex, 
ingenions, Jligh-quality four-traCK recorder 
that plays stereo, and will record on two 
tracks as well via an added (separate) 
preamplifier-control unit for the second 
track, which I used. The machine is small, 
but heavy-and no wonder, considering the 
fab ulous amount of gear cra=ed inside 
its little frame. It has a single built-in 
monitor speaker that will play either chan
nel; but stereo playback is via external 
speakers. Two small power amplifiers of a 
few watts are included, good enough to 
drive a set of speakers in a small room 
or for monitor playback. A cathode fol-
10wer dual output (via a rear switch, added 
for the American market) allows playback 
via yonI' own amplifiers and speakers-the 
main intent of the machine in view of its 
high quality performance. This approach 
is not unlike that of the semi-pro Ampex 
600 line (thongh the Ampex has no speaker 
at all and uses three heads, to Tandberg's 
two-head arrangement) and in both the 
reasoning is good: for optimum results at 
the various given speeds, it is best to con
centrate on the recording itself and on the 
basic playback, minns built-in power am
plifiers and speakers-which inevitably 
must be compromised for space. You pro
vide your own playback equipment, of the 
properly large and uncompromised sort 
that will accommodate the tape machine's 
sound quality. 

This, obviously, is the only approach 
for the man who wants to get the best he 
can out of a given type of recording, from 
the t ape recorder itself and in the play
back system that is used with it. The 
Tandberg's built-in monitor speaker is fine 
for field checking, on the spot, and two 
small portable speakers will give you ade
quate stereo effect, if you need a stereo 
field check as "ell. For hi-fi playback you 
use your regular home stereo equipment. 

I do have some reservations in detail 
concerning this Tandberg 500, which is in 
some ways an interim adaptation to the 
new four-track stereo needs and suffers 
from a consequent clumsiness in operation. 
I know all about these minor troubles
from vivid experience. But for this very 
reason, let me first praise its basic abili ty 
in the very highest terms I can. 

This Tandberg 500 tUl'llS out really 
amazing recordings. I have not yet stopped 
marvelling at the clarity, naturalness and, 
above all, the astonishing quietness (low 
background noise) of its tapes-I still 
can't believe they're true. Granted that, 
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HF81 Stereo Amplifier-Preamplifier se lec ts , 
amplifies, co ntrol s any stereo source & feeds it 
thru self-contained dual 14W amplifiers to a 
pair of speakers. Provides 28W monophonically. 
Ganged leve l controls, sepa rate balance control , 
independent bass & treble controls for each 
chann e l. Identical Wi lli amson·type, push-pull 
EL84 power amplifiers. "Excellent" - SATURDAY 
REVIEW; HI -FI MUSIC AT HOME. "Outstanding 
quality ••. extremely versatile. " - ELECTRONICS 
WORLD LAB-TESTED. Kit $69.95. Wired $109.95. 
Includes cover. 
HF85 Stereo Preamplifier is a compl ete, master 
stereo preamplifier·control unit . self-powered for 
flexibility & to avoid power-supply problems. Di s· 
tortion borders on unmeas urable even at high 
output levels. Level , bass, & treb le controls inde
pendent for each channel or ga nged for both 
cha nnels. Inputs for phono , tape head. mike. AM, 
FM, & FM·multiplex. One each auxiliary A & B 
input in each cha nnel. Switched·in loudness com· 
pensator. " Extreme flexibility ... a bargain."
HI -F I REVIEW. Kit $39.95. Wired $64.95 . Incl udes 
cover. 
New HF87 70·Watt Stereo Power Amplifier : Dual 
35W power amp lifiers of the hi ghest quality. 
Uses top·quality output transformers for undis
torted response across th e ent ire audio range at 
full power to provide utmost clar ity on full 
orchestra & organ. 1M di sto rtion 1% at 70W, 
harmonic distortion less than 1 % from 20 to 
20.000 cps with in 1 db of 70W. Ultra-linear con
nected EL34 output stages & surgistor-protec ted 
sili con di ode rectifier power supp ly . Se lector 
switch chooses mono or ste reo service; 4, 8, 
16. and 32 ohm speaker taps, input level con
tro ls; basic sensit ivity 0.38 volts. Without exag
geration, one of the very finest ste reo amp lifi ers 
avai lab le regardl ess of price. Use with self
powered ste reo preamplifier-control unit (HF85 
recommended ). Kit $74.95. Wired $114.95. 
HF86 28W Stereo Power Amplifier Kit $43.95. 
Wired $74.95. 
FM Tuner HFT90: Prewired, prealigned , tempera
ture-compensated "front end" is drift-free. Pre
wired excl usive preCision eye·tronic® traveling 
tuning indicator. SenSitivity: 1.5 uv for 20 db 
quieting; 2.5 uv for 30 db quieting, full limiting 
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from 25 uv. IF bandwidth 260 kc at 6 db points. 
. Both cathod e follower & FM-multiplex stereo 
outputs, prevent obso lescence. Very low dislor
tion. "One of the best buys in high fidelity kits." 
- AUDIOCRAFT. Kit $39.95'. Wired $65.95 '. 
Cover $3.95 . ' Less cover, F.E.T. Incl. 

New AM Tuner HFT94. Matches HFT90. Selects 
"hi-Ii" wi de (20c - 9kc @ - 3 db) or weak
station narrow (20c - 5kc @ - 3 db) bandpass . 
Tuned RF stage for hi gh selectivity & sensit ivity; 
precision eye -tronic® tuning. Built-in ferrite 
loop, preali gned RF & IF co il s. Se nsi tivity 3 uv 
@ 30% mod . f or 1.0 V out, 20 db SI N. Very low 
noi se & distortion. High-Q 10 kc whis tl e filter. 
Kit $39 .95. Wired S6~.yS. Incl. Cover & F.E.T . 

New AF-4 Stereo Amplifier provides cl ea n 4W 
per chann el or 8W total output. Inputs for 
ceram ic/c rystal stereo pick-ups. AM-FM stereo , 
FM-multi stereo. 6-position stereo/mono se lec· 
tor. Clutch-concentric leve l & tone con trols . Use 
with a pair of HFS-5 Speaker Systems for good 
quality, low-cost stereo. Kit $38.95 . Wired $64.95 . 

HF12 Mono Integrated Amplifier prov id es com
plete "front-end " faci liti es and true high fidel
ity performance . Inputs for phono , tape head, TV, 
tuner and crysta l / ce rami c cartridge. Preferred 
variable crossover, feedback type tone control 
circuit. Hi ghl y stab le Wi lli amson-type power 
amplifier circuit. Power output : 12W continuou s, 
25W peak. Kit $34.95. Wired $57.95. Includes 
cover. 

New HFS3 3-Way Speaker System Semi-Kit com
plete with factory-built 3/4 ' ve neered plywood (4 
sides) cab in et. Bellows-suspension. full-inch ex
cursio n 12" woofer (22 cps res. ), 8" mid-range 
speake r wrth high internal damping co ne for 
smooth response, 31/2" cone tweeter. 21/4 cu. ft. 
ducted-port enclosure. System Q of 1/2 for smooth
est f requency & best transient response . 32· 
14,000 cps clea n . useful response. 16 ohms 
impedance. HWD: 261/2", 137/.",143/ . " . Unfinished 
birch $72.50. Wa lnut , mahogany or teak S l 7 \J 

New HFS5 2-Way Speaker System Semi-K it com
plete with factory-built 3/4 ' veneered plywood (4 
sides) cabinet. Bellows-suspension, s/s" excur-

12W Mono Integrated Amplifier HF12 
Other Mono Integrated Ampliliers. 

50, 30, & 20W (use 2 for stereo) 

2-Way Bookshelf 
Speaker System HFSI 

3-Way Speaker System HFS) 
2·Way Speaker System HFSS 

sian , 8" woofer (45 cps res .). & 31/2" cone 
tweeter. P /. cu. ft. ducted-port enc losu re. Sys
tem Q of 1/2 for smooth,<st fJequency - & _best 
transi'!!nt response. 45-14,000 cps clean, useful 
response. HWD: 24", 121/2", 10112" . . Unfini shed 
birch $47.50. Walnut, mahogany or teak $59.50. 
HFSI 'Bookshelf Speaker System co mplete with 
factory-built cabinet. Jensen 8" woofer, match
ing Jen sen compression·driver exponential horn 
tweeter. Smoo th clea n bass; c ri sp extended 
highs. 70-12 .000 cps range. 8 ohms. HWO: 23" x 
11" x 9". Price $39.95. 
LGS-l Brass Tip Matching 14" Legs - $3.95. 
HFS2 Omni-Directional Speaker System (not illus.) 
HWD: 36", 15 '14', 11112" . "Eminently musical" 
_ HIGH FIDELITY. " Fine for stereo" - MODERN 
HI-Fl . Completely factory- built. Mahogany or wa l
nut $139.95. Blond $144.95. 

EICO, 33-00 Northern Blvd., L.I.C . I , N. Y. 

SHOW ME HOW TO SAVE 50 % on 65 
models of top quality: o .Hi-Fi 0 Test Instruments 

o "Ham" Gear 0 Free STEREO HHI Guido 
Send FREE catalog & name of neigh
borhood EICO dealer . 

NA ME ... 
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for hlgh-hearing ears, there is a very 
slight frequency limitation at the top in 
the 3%, ips speed; but I still think that 
most of the tapes I made in this fashion
four-track, 3%, ips, two hours of stereo 
per normal roll- could not be distinguished 
by most musical listeners from top-quality 
full-traclc professional work 

This goes beyond the mere specs, though 
they look pretty goood. As we all know, 
there are specs and specs. Flat within this 
or that tolerance or snch-and-such fre
quency range, distortion at thus-and-so 
percentage, and so on. With all due defer
ence to the industry's measuring instru
ments and to its official standards, I still 
prefer to cross my fingers uutil I've put 
my good ears to work. Whatever the specs, 
my ears say immediately that the Tand
berg sound is just plain extraordinary, 
that the low quarter-track noise level (and 

-consequently wide dynamic range ) is fabu
lous- and this is a crucial factor in four
track recording, as we all know. 

Crickets and Cowboys 

The biggest complaint about the change 
to quarter-track has been the increased 
likelihood of a less favorable signal-to-noise 
figure, the likelihood of objectionable hiss 
and noise in the background. I've heard 
that very thing in other quarter-track tape 
and I would have been pretty disturbed, 
too, if it hadn't been for my experience 
with Tandberg_ A half minute of listen
ing to a Tandberg tape will convince any
body that it can be done, the really noise
less quarter-track recording, though how 
it is done is more than I know. 

In this respect it was particularly de
lightful, for me, to do most of my record
ing in a large outdoor tent in Tennessee 
where the musical rehearsals and concerts 
took place. The background noise in that 
location varied from annoying to just 
plain charming! There were crickets and 
birds galore, for one thing, and little 
children playing cowboys and Indians in 
a nearby house. (Got'vm! You're dead! 
Pow-pow, bang-bang, right in the middle 
of a Debussy string quartet). Also dogs 
and, several times, dog fights in . the midst 
of the audience. A half-hour chime broke 
in periodically from a nearby tower and 
trucks rolled by in the distance, people 
talked faintly, a block or so away. Then 
there were the thunderstorms and the roar 
of rain on the canvas roof-one cloudburst 
completely drowned out a full orchestra 
except for the single triangle, which could 
be heard, ting, faintly over the noise. 

The Tandberg picked up every detail
every detail-down to the last cricket. The 
low-level sounds that came through on some 
of my tapes are absolutely fascinating, as 
well as impressive. If you cfl.n hear birds, 
crickets, distant people, rustling' clothing, 
faint ticks as music stands are rattled, tiny 
coughs and whisperings, all without any 
audible hum or background noise, if the 
normal volume of the playing orchestra 
follows upon these faint sounds and prac
tically knocks you fiat-then you know 
that you have a fine signal-to-noise ratio! 
I ~till can't get over it, and I give all the 
credit to Tandberg, for it takes high 
quality over-all design to come out with 
that sort of performance. (It also takes a 
fine playback system, which I had- but 

that'll have to wait. It was a Fisher 400 
system that did it for me first, stereo pre
amp and stereo main amplifier, hooked up 
to AR-3's.) 

Ceramics 

There's more to this t ale of perfection. 
I made many of my t apes via a pair of 
ceramic mikes, of a new type, furnished 
by Tandberg with its recorder. They in 
themselves were so good that I kept think
ing, "there must be something wrong here," 
but there wasn't. Yes, I can tell their sound 
from that of a high-quality professional 
mike. There is a difference. But it isn't 
great and few people have the ears to 
notice it. Other ceramics I have tried are 
variously harsh, strained, tinny, peaky, 
limited in frequeuey range at the top. Not 
these little feather-weight jobs, which go 
'way up, are smooth and peak-free. (I sus
pect a bit of bass is sacrificed to give a 
higher top, which is OK with me and better 
than the other way around.) 

They're indestructible into the bargain, 
these ceramics-I've practically played 
pingpong with them by accident on several 
occasions. They bounce quite nicely. And 
they'll do just about any job of quality 
recording the fussy home user is likely to 
want. The little things are circular, hardly 
bigger than a half dollar, sealed in white 
plastic with holes in front and a piece of 
green felt on the fiat back for cushioning 
on tables. I held them in my hands, a lot 
of the time, or taped them to the mike 
stands with freezer tape. They're that 
light. I'm not ashamed to use these mikes, 
at 3%, ips four-track, for tapes that will 
end up on the air, and with no explanations 
necessary. (They'll be copied on a full
track Ampex 350, mono.) Few FM listen
ers- nobobdy on AM- will hear any sort 
of sonic deficiency. 

(Now don't misunderstand this, you pro
fessional men. I'm not claiming that this 
quarter-track 3 %, ips sound is technically 
the equal of professional recording at the 
customary higher speeds and wider tracks, 
nor that the ceramic mikes are a match 
for professional condensers of co=on 
usage. What is important to get straight, 
I think, is that the differences are for most 
ears so minute in view of the over-all sound 
quality from this equipment that its per
fOl'mance must be rated as extraordinary, 
and the sound itself rated well within the 
top area of quality for home performance.) 

I should remark at this point that I am 
taking the Tandberg as a representative of 
its type, four-track reel-to-reel, and so far 
I have tried no other. Perhaps other com
peting machines can produce this sort of 
quality quarter-track sound. I suspect Am
pex can do it (and with a wider frequency 
range on 3%, ips, due to the ultra-narrow 
Ampex head gap); and, I suspect, the new 
Norelco from Philips in Holland can 
probably match Tandberg in essentials
it has a slightly smaller gap, too, for a few 
more highs at the very top. Other reel-to
reel four-track machines should offer simi
lar new values. What I must make clear is 
that here is at least one machine that es
tablishes a standard which is unmistake
ably high enough to ·pin down four-track 
quality-this high or higher. 

(Continut d on page 103) 
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FILLS THE 20-30w 
HI-FI POWER GAP! 

10-15 W 

G-E 
68Q5 
6DZ7' 

General Electric's new 7355 answers a hi-fi, ' stereo need that 

is felt sharply-for low-distortion power in the 20 to 30 

watts range. Fast-selling " middle of the line" instruments 

require this output. Two 7355's provide it, with these 

advantages to the designer: (1) tube and circuit costs are 

economical. (2) Tube size is right-only 3" high seated. 

(3) The tube quality is there-same 5-ply plate construction 

as the premium-performance G-E 6L6-GC. See ratings, at right, 

for power that is hand-tailored for medium-size hi-fi with 

superior tone! Further information about new Type 7355 

available from any General Electric tube office below. 

200 Main Ave., Clifton, N. J. 
(In Clifton) GRegory 3-6387 

(In New Xork City) 
WIsconsin 7.4065,6,7,8 _ 

3800 N. Milwaukee Ave. 
Chicago 41, illinois 

SPring 7·1600 

11840 W. Olympic Blvd. 
Los Angeles 64, Calif. 

Phones: GRanite 9·7765 
BRadshaw 2·8566 

15-20 W 30-50 W 

~E 

7189-A 
G-E 

6L6-GC 

7355 
BEAM POWER 

PENTODE 
Max plate dissipation 

Max screen dissipation, contirmous 

Max screen dissipation, peaks of 
speech and music 

18 w 

2.5 w 

5 w 

Power output for two tubes p.p 
Class AB, under following 
condi tions : 

Eb = 300 v 
Ec2 =250 v 
Ec, =-21 v 

20 w to voice 
coil, with only 

1.8% distortion 
without feedback 

RL =4000 ohms 

t,: * 
In addition to 5 power tubes that cover a wide 
output range, G.E. makes available these 4 high. 
quality types for other hi·fi, stereo applications: 

5AR4 Rectifier tube 

6CA4 Rectifier tube -

7025 Low-noise twin triode 
for pre·amplifier use 

7247 Utility low·noise dou· 
ble triode with dis

similar sections 

Progress Is Ovr Mosf /mporlt71nf Protlut:.f 
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EDITOR'S REVIEW 
THE OUTLOOK FOR TAPE 

AN INTERESTING LET'l'ER from movie old-timer 
Ernest B. Schoedsack appears in the LETTERS 
column on page 6 of this issue. He accuses AUDIO 

-and other magazines as well- of conducting a cam
paign to discourage all interest in tape, tape recording, 
recorded tape, and everything pertaining to tape re
production. Since this wasn't a form letter, we can 
only believe that Mr. Schoedsack has not followed our 
columns closely over the past few months. Our 'rAPE 
GUIDE section-started only last May-is well re
ceived, and is devoted entirely to tape. 

'1'0 the charges that we have failed to review stereo 
tapes regularly we must admit we are guilty. On the 
other hand, Mr. S. will have to admit that with the 
introduction of the stereo disc there was a consider
able reduction of interest in tape, since stereo tape was 
so much more costly than the newer and-let us admit 
it-easier-to-handle disc. However, a step forward in 
one field may inaugurate new developments in another 
in order for them to keep in step. Granted that 7ljz-ips 
tape is better than discs when played on a good ma
chine-and we believe everyone will agree to that
few people are going to pay two or three times as 
much for tape as for discs, even though they all know 
that tape is better. 

We do think that the recorded tape people did us an 
injustice in their pricing. Full 1200-foot reels of tape 
recorded monophonically on two tracks were put on 
the market at an average cost of about $7.95, with a 
playing time of one hour. The same 1200 feet of tape 
could provide only one-half hour of playing time with 
two-track stereo, and while we realize that there is 
more trouble in making the original recording and 
possibly in the duplicating process, we do not believe 
that a stereo tape 1200 feet long should cost around 
$14.95. Instead of a two-to-one price difference for 
stereo over mono, we were faced with almost four 
times the price, based on the playing time. For this 
reason, we believe that the recorded tape manufac
turers priced themselves out of the market and that 
they have only themselves to blame for the slump that 
was caused. 

Now, of course, the tape people have come up with 
the four-track machines, and anyone who has heard 
one of the later models at 7ljz ips will agree that the 
quality compares with even the more recent 7ljz-ips 
two-track machines, and easily with older machines 
at 15 ips. If it is low price that the public wants-and 
we do not believe that price is entirely the governing 
factor-they can always go to the 33,4-ips four-track 
tapes, and price differentials between tape and disc 
have almost begun to favor the tape. 

There is a lot of talk about how good the 33,4-ips 
tape is, and that it is "just as good" as 7ljz. Most 
certainly there have been improvements in the ma-
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chines, both in respect to the mechanisms and in head 
construction, but we so often have to remind ourselves 
of what real high-quality r eproduction sounds like. 
The LP microgroove record was a great improvement 
over the shellac 78 's, but it was not entirely because 
the speed was lowered and the groove made smaller. 
The geometry of groove vs. speed favors the LP 
slightly, but as we have said before- and probably 
will again-keep at least one of Ewing' Nunn's 78-
microgroove Audiophile records around the hou 'e just 
so you can keep your feet on the ground as far as 
reproduction quality goes. 'l'here is as much difference 
between a 78 microgroove and an LP as there is be
tween good FM reception and average AM reception 
-and by average we mean on the ordinary super
heterodyne AM receiver, since it is not the transmitter 
that limits the frequency range but the narrow-band 
receiver. 

After we were thoroughly conditioned by the jump 
from 78 to 33 LP, it began to be suggested that we 
could make the stylus still smaller and reduce the 
speed to 16% without any change in quality. It may 
be so, theoretically, but we have not yet seen it in 
practice, and while the 16 did make a short introduc
tion a year or so ago, where is it now ~ 

It is a human failing that one can become accus
tomed to a slight degradation in quality, and once 
accustomed to it we adopt a new standard. Another 
slight degradation comes along, and we become ac
customed to that one, and reduce our standard just a 
little bit more. If this continues for awhile, we finally 
accustom ourselves to really poor reproduction, which 
is why we suggest setting up our own standard-even 
though it be as simple as just one 78-microgroove disc, 
or for the tape people (if your machine will do 15 ips ) 
a good 15-ips original tape or a close copy of an 
original. As a matter of fact, it would seem likely that 
some of the recorded-tape companies could make a 
few extra dollars by providing top-quality 15-ips tapes 
for those who are willing to pay a little more just to 
have such a standard. 

We hope that Mr. Schoedsack won't become too dis
couraged to the point where he stops looking for good 
tapes. We believe firmly that tape will come back, 
stronger than ever-if we admit that it ever went 
away, which we don't. The entire high-fidelity in
dustry is based on quality of reproduction, not· upon 
how fancy or how shiny the cabinet is. We think the 
claim for the smallest stereo "hi-fi" is nothing short 
of ludicrous. Not that everyone will insist upon the 
highest quality, but there are plenty who will, and 
who are willing to pay for it. Those of us who have a 
deep interest in audio must continue to demand 
quality, even if we have to eat a little less (which 
would probably be good for us anyway) . It won't be 
cheap, necessarily, but it can be good. 
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Shown is PICKERING's Collectors; Ensemble, Model J8DE with J sty li for stereo-microgroove-78's 

Only the Stanton Stereo FlUXVALVE features the safe, 
comfortable, easily replaceable stylus assembly. 

*PICKERING - for more than a decade
the world's most experienced manufacturer 
of hIgh fidelity pIckups . • . supplier to the 

recording industry. 

FOR THOSE DIFFERENCE 

PICKERING & CO., INC., PLAINVIEW, NEW YORK 

AUDIO • OCTOBER, 1959 

The extra measure of quality in every 
PICKERING product adds extra value ... 
extra convenience ... to any high fidelity system! 
The beautifully simple sculptured lines .. , the low, 
sleek profile ... the new look in quality stereophonic 
pickups-this is the shape of good things to come-this is 
the PICKERING Collectors' Series. 

Without question, the 380 is the finest-
with more features and more flexibility than any other 
stereo pickup in the world. For example- the 380 is fully 
encapsulated in precious mu-metal 
for absolutely hum-free performance. 

Visit your dealer for a demonstration today, you will 
love the live, eager response to every nuance in 
the record groove . .. you will find yourself 
listening to a bright, delightful quality ... second 
only to the original live performance. 
The only true way to judge a high fidelity component 
is to compare it with another .. . measure 
its performance with the most vital instrument of 
all .. . the ear. Those who can hear the difference . . . 
choose PICKERI NG ':' . 

COLLECTORS' SERIES 

Totally new and unique to high fidelity is the " Collectors' Ensemble" . .. a 
complete quality "pickup·package" for reproduction of all records-stereo 
-microgroove - 78 's. 

Model 380E-Collectors' Ensemble, includes the Stanton Stereo FLUXVALVE 
w ith 3 "V·GU ARD" styli for stereo, microgroove and 78 rpm records $60.00 

Model 380A-lncludes Stanton Stereo FLUXVALVE with D3807A " V·GUARD" 
stylus for t ra nscription arms .. ... . , . .. ... . .. . . . ... , ... .. . . . . $34.50 

Model 380C-lncludes Stanton Stereo FLUXVALVE with D3807C " V·GUARD" 
stylus for auto·changer arms . ... .. ... • . .. . . .. . ..• .. .. .. . .... . $29.85 

PRO·STANDARD SERIES 

It may interest you to know that in one short year, PICKERING'S Pro· 
Standard Series has become an indust ry standard . . . the universal choice 
of profess ionals. Now, the new and revolutionary PAC · technique developed 
by PICK ERING has effected economies in manufacture which permit a 
re duction in the price of the Pro·Sta nd ard Series . 

Model 371A Mk II Stanton Stereo FLUXVALVE Pickup now ..• . .... $26.40 

Model 371C Mk II Stanton Stereo FLUXVALVE Pickup now ........ $24.00 

Model 196 Mk II UNIPOISE Arm w ith integrated Stanton- Stereo FLU XVALVE 
Pickup now .. . .. .... .......... ... ....... . ..... . ..... .. . $49,50 

-P ICKERI NG AU T OMA TED CRAFTS MAN SHIP 

FLU XVA LVE , • 'V.GU ARD ; · " T _GUARO:' ~NJ P O ISE , PA C 8 
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NE'N EXPERIMENT IN TELEPHONY 
It could speed up "dialing." Bell Laboratories 

people created it-and now it's being tested. 

The telephone you see above embodies an important 
new concept. It "dials" by means of push buttons
promises more convenient telephoning. Bell System en
gineers are currently testing it for public reaction. Bell 
Telephone Laboratories developed it. 

The Laboratories' invention of the transistor makes 
it possible. For the transistor permits a new kind of 
calling signal generator, mounted within the instrument. 

To insure ease of operation, psychologists studied 
human reactions to various finger pressures and sizes 
and arrangements of buttons. All factors affecting speed 
and accuracy were thoroughly evaluated. Electrical and 
mechanical engineers brought together the human and 
physical factors, created a practical piece of apparatus. 
Industrial designers worked out the functional shape. 

The new instrument sends a calling signal quite 
different from that of your present telephone. This poses a 
problem. Complex automatic switching must be changed 
to handle the new signals as well as the old ones. 
Switching engineers must devise ways to make this change 
in thousands of central offices-economically. 

Most of the challenges have been met. Final judg
ment on this new concept depends on the outcome 
of field tests. Meanwhile, Bell Laboratories continues 
in its task of originating and developing devices to 
improve your Bell System telephone service. 

BELL TELEPHONE LABORATORIES 

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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FM Commercial Eliminator for 
Fringe Areas 

RONALD L. IVES';' 

Many FM stations are still simplexing background music programs with 
20 k-c beep tones to kill announcements on their subscribers' leased 
sets. Here is a device which will work as an adjunct to any set. 

MANY OF OUR FM stations broadcast 
a 20-kc "beep" signal along with 
commercials and pleas for sub

scriptions, so that r eceivers with se
lective relays emit only instrumental 
music, and are silent during chin music. 
As the commercials become more long
winded and offensive, their elimination 
becomes increasingly desirable. . 

Relatively simple circuits for elimi
nating commercials from the stations 
that broadcast "beep" signals have been 

. published one by Stoner\ being typical 
of the more practical. This type of cir-
cuit works very well in strong and mod
erate signal areas, for which it is de
signed, but is somewhat undependable 
in fringe areas, where signals tend to 
be weak. 

Several highly sensitive selective am
plifier-relay combinations are com
mercially available at relatively high 
cost, most of them using either com
plicated L-C filter combinations, 01' 

twin-T feedback amplifiers. Tests with 
several of these showed that, in addi
tion to ' high cost and: power consump
tion, they were too selective, so that they 
needed continual readjustment to fol
low the minor variations in the "beep" 
frequency put out by the FM station. 
Needed, for this application, was a se
lective amplifier capable of operating a 
relay when the input was about 50 mv 
at 20 kc± 1 kc. 

After some computation and experi
mentation, the amplifier of Fig. 1 was 
developed. This uses only two dual 
triodes, and develops an output of 55 
volts negative with an input of only 
40 mv from 19 to 21 kc. All parts are 
standard "over the counter" items, and 
construction is simple and straightfor
ward. So that both speaker interruption, 
by use of a relay, and biasing off of the 
first a. f. tube could be used, as desired, 
dual outputs are provided on this 
chassis, which is considerably larger 

* 2075 Harvard St. , Palo Alto, Calif. 
1 Stoner, D. L. "How to beep out FM 

commercials", Pop. Electron. March, 1957. 
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Fig. 1. Sensitive 
"beep" amplifier 
and relay, with 

power supply. 

than is needed for either type of op
eration singly. Power supply used here 
is also much larger than is necessary. 

Circuit of this selective amplifier, 
with alternative output modes, and two 
alternative power supplies, is shown in 
Fig . 2. Several other rather obvious al
ternatives can be used without impair
ing operation of the device, which has 
no critical adjustments except tuning. 

Operation of the selective amplifier 
is standard, and is much like that of an 
i. f. system less avc. Input, taken from 
the FM detector circuit ahead of the de
emphasis network, is applied across the 
first tuned circuit, through a 220-k re
sistor. At the frequency to which this 
circuit is tuned, 20 kc, a high voltage is 
applied to the grid of VIa' At all other 
frequencies, a very much lower voltage 
is applied to this same grid. 

Amplification of the signal applied to 
the grid occurs in the tube, and its out
put is applied across another tuned cir
cuit, where the process repeats, ener
gizes the grid of VJb greatly if the signal 
is at 20 kc, and negligibly at all other 
frequencies. A third amplification takes 
place in V!a in the same manner, and the 
amplified output of this tube is full-wave 
rectified by the two diodes in the output 
circuit. This is filtered by the .02 !J.f 
capacitor and I-meg. resistor in the out
put, and regulated by the NE-51 lamp, 
which also serves as a "beep" pilot. If 

only a bias output (here - 55 volts) is 
desired, output 'is taken from A-A, and 
V 2b can either be omitted or used for 
something else. If relay operation is de
sired, the bias voltage developed across 
the output of the rectifier is applied to 
the grid of V 2b) effectively cutting it off, 
and opening the contacts across B-B as 
the r elay armature is released due to 
no plate current in the relay coil. 

In some instances, the input resistor, 
here evaluated at 220 k ohms, can be in
creased considerably, reducing the load
ing effect of the amplifier on the FM 
detector. Increasing the resistance from 
220 k ohms to 1 megohm reduces the 
sensitivity of the amplifier from 40 milli
volts for full output to 55 millivolts for 
full output. 

Power-supply requirement is approxi
mately 6.3 volts at 0.8 amperes for fila
ments and pilot and 300 volts at 20 ma 
for plates. This can safely be "robbed" 
from many r eceivers. Where this is not 
possible 01' desirable, a separate power 
supply must be provided. That shown 
at (A) in Fig. 2 works excellently, but 
is much larger than necessary. Alterna
tive plate circuits shown at (B) and (C) 
work well, and not only use an electric
ally smaller transformer, but also gen
erate much less heat. An electrolytic 
capacitor can be used in place of the 
4 !J.f paper capacitor shown at (B), but 
a larger capacitance is usually necessary, 
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VI V2 

~ ~ +300 V 

0 1 "fL: IN34A 

V2B P&B 
lBS 

5000 

J I 

i CI S 

"" .02 
'" 
"" 

l 2 

ht1' 15-60mh -JooV 
GND SRI 

6Omo x )<. 

+ FilTER 

1I0Q 
(B) 

VJ 60,,-

TI 6AXS 

STANCO~ RI 5 100 

+JOOV D.C. 
PAB421 

FilTER 
+ 

PI ~o::J1 - (C) 

Fig 2 . Circuit of sensitive 20-kc selective ampli fi er, w ith tw o output modes a nd th ree opti onal power supplies. 

as electrolytic capacitors do not release 
their charges instantaneously. A BR-845 
capacitor (8 !J.f. 450 volts) works well 
here, but a similarly rated unit of other 
manufacture may not work identically. 

The first and third inductances here 
are high-grade cup-core inductances, and 
use of such self-shielded coils is essential 
here to prevent oscillation, unless rather 
complete shielding is installed. The sec
ond coil is unshielded, as it has nothing 

Fig . 3 . A .c. cannections a nd fuse on rea r 
chassis apron . 

to couple to, with the other coils having 
no external fields. 

Layout and C.onstruction 

Construction is entil'ely stmightfor
ward, and not only requires no special 
techniques, but component arrangement 
can be modified to suit individual con
ditions and tastes without affecting p er
formance. The model illustrated, which 
bas both bias and relay outputs, and an 
oversize power supply, was constructed 
on a 7" by 12" by 2" Seezak chassis. 
With single output mode and either of 
the alternative power supplies shown in 
F'ig. 2, a chassis 5" by 9" by 2" will be 
more than adequate. 

Power supply is arranged in linear 
fashion along the rear of the chassis, 
with the choke interposed between the 
rectifier tube and the electrolytic capaci-
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tors to protect them from tube heat. 
Power input and fuse are mounted on 
the real' chassis apron, as in Fig. 3. An 
a.c. ontlet is wired in parallel to the 
input plug ahead of the fuse and switch 
to take care of the chronic shortage of 
outlets in electronic installations. 

Pilots and controls are mounted on the 
front chassis apron, as in F'ig. 4. These 
can be l'earmnged to suit conditions and 
personal preferences except that the 
leads to the disabling switch, in the plate 
circuit of V 2 (L should be short and not 
too close to the input, or unwanted posi
tive feedback may result. 

Tuned circuits are arranged for con
venience in wiring, and tuning capaci
tors ( .001 ~tf tubular ceramics) are 
mounted dn-ectly on the inductor termi
nals. While powel' leads are cabled, sig
nal leads are wired point to point. 
Output rectifier a nd other related com-

ponents are mounted on a small terminal 
board, as in Fig. 5. As will be noted in 
this figure, the filter capacitors are 
mounted in Cinch sockets, to facilitate 
replacement. As with most components 
which are easy to change, they never 
seem to need it. 

Adjustments 

To align and adjust this amplifier, de
termine the "beep" frequency in use at 
the FM station in which you are inter
ested. This is usually 20 kc, and can be 
determined by asking some stations, by 
use of an a. f. frequency meter, 01' by 
use of an oscilloscope. Set an audio 
oscillator to this same frequency to pro
duce a steady input of the desired fre
quency. Set the output of the oscillator 
to a convenient low value, such as 100 
millivolts. 

(Continueel on page 99) 

Fig . 4. Pilots and cont rol s on f ront chassis apron . Components, from le ft to right, are; 
powe r pilot, powe r swi tch, disabling swi tch, mod e switch, and output p ilot. 
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The "Stereo-Plus" System 
Finding a source of signal for the center-channel speaker when its use is desired because of 
wide speaker spacing is simplified considerably by the method proposed by these authors. 

RICHARD SHOTTENFELD ':' and WALTER STAUDr' 

To ACHIEVE WIDEST ANGLE stereo sound, 
the separation between speakers 
should be made as great as possible. 

As the spacing between two stereo 
speakers is increased, the apparent sound 
source becomes broader. Ultimately, a 
spacing is reached beyond which the 
width no longer increases. Instead, the 
single apparent sound source divides 
into two-one localized at each of the 
speakers. The central area between the 
two speakers tends to become a zone of 
silence, sometimes referred to as the 
"hole in the middle." 

Prolonged listening to excessively 
spaced speakers is tiring because atten
tion repeatedly swings from speaker to 
speaker. Where decor, room size, or the 
desire for a relatively broad source of 
sound require very wide speaker spac
ing, a third, centrally located, speaker 
system can recreate the sounds that orig
inated at the center of the stage. To do 
this the center channel speaker must be 
driven by a signal which is proportional 
to the swm of Channel A plus Channel B . 

One system that has been proposed, 
and currently is in limited use, is shown 
in Fig. 1. This takes signals from Chan
nel A and Channel B speaker terminals 
and combines tbem in a resistive sum
Illing network.1 The r esultant sum signal 
voltage must then be applied to a thi1'd 
power amplifier that drives the center
channel speaker. This system is effective, 
hut the requirement for a third power 

* Pilot Radio G01'po1'a'tion, Long Island 
GUy 1, New Y01·1c. 

1 Paul W. Klipsch, "Stereophonic sound 
with two tracks, three channels by means 
of a phantom circuit." J AES, April, 1958. 

B 

A-B 

A 

A 

Fig . 2. Center-channel signal resulting 
from direct connection between corres
ponding impedance taps. With identical 
amplifiers, the signal to the center 
speaker is zero on in-phase or mono-

phonic program material. 

amplifi er channel is a serious disadvan
tage. 

Another system, intended to avoid the 
need for a third amplifier channel and 
shown in Fig. 2, connects the center
channel speaker between speaker output 
terminals of the same impedance of 
Channels A and B,1 A speaker so con
nected responds to the cliff el'ence between 
Channel A and Channel B signals. Mono
phonic programs a,:d the portions of 
stereo programs that originated at center 
stage produce identical signals at Chan
nel A and Channel B output. The differ
ence between identical signals is zero; 
tl~el'efore the center speaker will not 
re-create center-stage sounds, and will 
produce no soulld from monophonic sig
nals. 

r----- --, 

A+B 
CHANNEL 

II A~~~~~ER (if:1 
~--~~ I A+B 

A A I I ~ L ______ J 

Fig . 1. Center-channel sum-signal circuit requiring a third power amplifier. 
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Phase-Shift System 

In an attempt to avoid the shortcom
ings of the d'iffe1'ence signal of Fig. 2, or 
the additional amplifier required with 
the sum signal of Fig. 1, a third system 
has been sugg·ested.2 This system, shown 
in F ig. 3, uses an all-pass network in the 
output of one channel to shift the fre
quencies at the center of the audio spec
trum by 90 deg. The intent is to avoid 
zero output from the center speaker 
when identical signals appear at the 
output of both channels. Aside from the 
practical pmblems of constructing such 
a network, the effectiveness of a 90-deg. 
phase shift, limited to the center of the 
audio spectrum, is questionable. 

The authors have also investigated a 
number of alternative systems for di-
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A+B 90· 

A 

Fig. 3 . Center-channel signal derived 
from 90-deg . phase-shift network to 
avoid zero output on monophonic 

signals. 

l'ectly driving the center-channel speaker 
with a signal which is proportional to 
the sum of Channel A plus Channel B. 
The basic requirement is for two equal 
voltages, one from Channel A and the 
other from Channel B, which can be 
connected series-aiding to the center 
speaker. 

The most obvious method, which can 
be used with any existing amplifier, re
quires a 1: 1 ratio transformer for in
velting the phase of the output of one 

" Paul W. Klipsch, "Three·channel 
stereo playback of two tracks derivecl from 
three microphones." IRE T'rans PGA, 
March-April, 1959. 

(Continued on page 115) 
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Transistorized Band-Pass Filter 
CHARLES R. MILLER';: 

A simple transistor circuit which can be used as described for band-pass 
action, or either high-pass or low-pass filters may be used alone. With 
still further modification, the circuit becomes a crossover network. 

WITH THE ADVENT of the stereo
phonic record, two old problems 
have once again presented them

selves-the extraneous noises at the fre
quency extremes, caused respectively by 
turntable rumble and record wear. 
Rumble is obviously important in stereo, 
as the stereo pickup is inherently sensi
tive to vertical motion of the stylus. 
Similarly, since the signal amplitudes in 
stereo must be lower than in monophonic 
reproduction, the high-frequency noises 
are also more troublesome. A solution to 
both of these problems' is a sharp-cutoff 
filter for both low and high frequencies, 
so that the full bandwidth is used only 
when the program material warrants it. 
Recent work in active filters has made it 
possible to accomplish these ends with a 
simple transistorized filter to be de
scribed. 

Consider the circuit of Fig. 1: it can 
be shown that the voltage gain is given 
by 

* 46 Schenck Ave., Great Neck, N . Y. 

Fig . 1. Simplified circuit of emitter fol
lower. 

Fig. 2. High-pass filter configuration. 
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Fig. 3 . Low-pass filter configu rati on. 
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Fig . 4. Plot of overshoot vs. ~ (From 
II Automatic Feedback Control System 

Synthesis/' J. Truxal, p. 39.> 

1 
~RE1+rbb+

gb' e 

and that the input impedance will be 

(1) 

If we use a 2N109 transistor and make 
BQ = 10,000 and R e = 4000, the gain is 
approximately 0.97 and the input im
pedance 362K. Thus it is seen that a 
simple emitter follower can do an excel
lent job within its frequency and signal 
handling limitations. In the foregoing 
analysis, it will be assumed that the gain 
is exactly unity and the input impedance 
infinite. 

Consider next the circuit of Fig . 2, 
which uses the above approximations. 
The respective equations will be 

e!=e1 -i1 (c~s)Where S=j2:rr.f (3) 

e1 - es 
1 

R 1 + C
1
S 

(e 1 - eS )C1S 
1 +R1 C1S 

(4) 

(5) 

If we combine these equations and solve 
for the gain, we have 

(6) 

This is of the form S 2 2 S~S 2 
+ 00 1 + 00 1 

where . 

00 1 = and l;=- _" _1 , 1 l~R C 
VR1R2C1Ce .2 R 2CZ 

which can be shown to give a high pass 
filter of frequency cutoff 001 and damping 
factor l;. 

In a similar way, look at the circuit 
of Fig. 3, which also uses the approxima
tions that an emitter follower has unity 
gain and infinite input impedance. 

+10 

0' 

10 

- 20 

30 

40 
0.1 

e2= e1 - i1R s (7) 

es = e! (R a~~) = 1 + ~:C1,S (8) 

• + "I S U1, 

I 
\ f,=0.1 

t dO.3\ 

I::: T~\ 
~k O.5r\. \ \ 

g= l 

r-..." '\ 
~ ~ 
~ 

\ 

" 
0.2 0.5 1.0 2.0 5.0 10 

NOMINAL FREQUENCY w/wc 

Fig. 5. Plot of frequency response vs. 
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Fig . 6. Sche matic af band-pass filter e m
ploying trans istors. 

e1 - es 
1 

R s+ -
CsS 

(e 1 - es) CSS 

1 + R sCsS (9) 

Again if we combine these equations 
and solve for the gain, 

<0 2 

which has the form S. 2~ 2 S f ' 
+ <0 2 + <Of 

where 

<0. = 1 and~ = ! ~R" C" . By 
V R sR"CsC" R sCs 

the same process, this can be shown to 
give a low pass filter of frequency cutoff 
<02 and damping f actor t 

If we plot per cent overshoot to a 
square-wave input against s, we get the 
curve shown in F ig. 4, and if we plot the 
f requency r esponse for various values 
of ~, we get the curves of Fig. 5. With 
the quadratic r esponses of equations (6) 
and (10), it is possible to make any de
sired compromise between overshoot and 
performance near the cutoff frequency. 
The writer has chosen a ~ of 0.55, which 

Fig . 7 . Freq ue ncy response of circu it of 
Fig. 6 . 

gives nearly maximal flatness and also 
makes the capacitors come out near ErA 
standard values. 

Combined Circuit 

The two circuits mentioned can be 
combined into a single circuit as shown 
in F ig. 6, with the corresponding re
sponse of Fig. 7. Measurements showed 
that for input levels up to 1 volt rms 
the distortion was negligible and that 
just below the overload point of 3 volts 
rl11S, the distortion was of the order of 
0.5 per cent for any frequency within 
the pass band. Hum and noise are de
pendent On the supply voltage; with 
battery operation the noise level will be 
of the order of 88 db below the 1 volt rms 
design. One further word of caution
the circuit equations show that the per
formance will be affected by the driving 
impedance. That is the reason for the 
additional emitter follower, Q 11 in Fig. 6. 

The two original cu:cuits can also be 
combined in parallel instead of being 
intermeshed. If the cutoff frequencies 
are made the same, the circuit of Fig. 8 
makes an excellent electronic crossover 
for bi-amplifier operation. 1£ 

Fig. 8. Circu itry fo r elect ron ic crossove r 
fil ter. Cutoff f requencies are thoe same fo r 

both sect ions. 
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Standard Methods of 
Measurements for Amplifiers 

The complete text of I H FM-A-200 adopted In December, 1958 

1.0 . Standard Test Conditions 

Standard test conditions shall be maiu· 
tained for all tests except as otherwise 
specified. 

1.1. Powel· Line Voltage 
The amplifier shall be t ested on 11'7 

volts, RMS. 
1.2. Powel· L ine Fl·eq~l ency 
Power line frequeucy shall be within 

± 2% of the lowest supply frequ ency for 
which the amplifier is rated. 

1.3. Powel· Line Voltage Wavefonn 
Power line voltage wa , eform shall be 

sinusoidal with less than 2% harmonic 
content. 

1.4. Operating Temperatm·e 
The amplifier shall be preconditioned by 

operating at Va rated power output for at 
least one hour in an ambient temperature 
not less than 20° C. in still air, and in 
normal operating position unless otherwise 
specified (Reference 1 .8.). 

1.5. V acU'um '[~lbe C1W1"(lCt eristics 
'i1Vhere the performance of the amplifier 

is significantly affected by one or more 
tnbe characteristics, tests shall be made 
using selected tubes in which these critical 
characteristics aTe within ± 10 % of the 
significant published characteristics. 

1.6. Signal Input 
1.6.1. 
Signal input wavefol·m shall be sin· 

usoidal with the RMS total of all compo· 
nents, other than the fundamental, less than 
20% of rated harmonic distortion of the 
amplifier to be tested, at the le,·el of 
measurement. 

1.6.2. 
Frequency shall be within ± 2% of 

value specified for test. 
1.7. Load 

1.7.1. 
Amplifiers rated to supply signal power 

to one or more loudspeakers shall be 
terminated in a resistance load, with not 
more than 10% reactive component at any 
frequency up to five times the highest test 
frequency, capable of continuously dissi
pating the full output of the amplifier 
while maintaining its resistance at the 
rated value of ± 1%. 

1.7.2. 
When more than one output impedance 

is provide(l, each one in turn shall be 
terminated with a resistance load as in 
1.7.1. and the test repeated. 

1.7.9. 
Amplifiers intended to supply signal 

voltages to the input circuit of a subse
quent amplifier shall be terminated by a 
load consisting of a O.l-megohm ± 5% 
resistor shunt ed by a 1000 J.tJ.tf ± 5% ca
pacitor unless othenvise specified by the 
manufacturer. 

1.7.4. 
An amplifier intended for simultane

ously supplying signal power for loud-
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speakers ani! a signal voltage to a sub
sequent amplifier shall be tested with one 
Load per 1.7.3. and one load pel· 1 .7.1-1.7.2. 
in place. 

1.8. Shields, Covers, ancl Bottom Plates 
If normally supplied, shields shall be in 

place and fastened. If accessory cases are 
available, the one resulting in the highest 
operating temperature shall be used. 

1.9. Connection of L ine COTd 
The line cord shall be connected for 

minimum hum on the highest gain input 
and shall not be changed for any other 
test. One side of the power source to the 
amplifier shall be grounded. 

1.10. Contl·ols 
1.10.1. 
GAIN, LEVEL, and other controls whose 

primary function is the adjustment of 
gain shall be preset to the position of 
maximum gain. 

1.10.2. 
TONE, LOUDNE S·CONTOUR, and oth er 

controls whose primal·y function is adjust
ment of frequency response shall be preset 
for flattest elect1· ical frequency response. 

1.10.3 . 
For controls th at vary both gain and 

freqnency response, such as LOUDNESS con 
trols, the posit ion of flattest electrieal fre
quency response shall take precedence oyer 
the position for maximnm gain. 

1,.10.4. 
Antomatic controls actuated by signal s 

within the system shall be disn bled. 

2 .0 . Tests and Rat ings 

2.1. OutPll t 
2 .1.1. P~wpose 
To measnre a nd express the capability 

of an amplifier to supply signal energy to 
its load. 

2.1.2 . DefinUi on of 'l'erms 
2.1 .2.1 . 
CONTINUOUS POWER OU'l'PU'l' shall 

mean the greatest single-freq)lency power 
that can be obtained for a period of not 
less than 30 seconds withont exceeding 
rated total harmonic distortion when the 
amplifier is operated under STANDARD TES'l' 
CONDITIONS. POWER OU'l'PUT shall be ex· 
pressed in terms of watts as defined by the 
formnla 

E' 
P = J[ 

P = POWER OU'l'PU'l' 
E = RMS voltage across load 
R = Resistance of the load in ohms. 

2.1.2.2 . 
MUSIC POWER OUTPU'l' shall mean 

the greatest single-frequency power that 
can be obtained without exceeding rated 
total harmonic distortion when the ampli
fier is operated under STANDARD TES'l' 
CONDITIONS except that the measuremellt 

shall be taken immediately after t he sud
den application of a signal and dur ing a 
time interval so short that supply voltages 
within the amplifier have not ch anged from 
their no-signal values. 

2 .1.2.3. 
VOL'l'AGE OUTPUT shall mean the 

RMS voltage del·eloped across the load of 
pa ragraph 1.7.3. 

2.1.9. T est PToced~ll·e 
2 .1.9.1. MeaS~l1·e1nent of CONTINt; OUS 
POWER OUTPUT 

2.1.3.1.1. 
Operate amplifier under S'l'AND

ARD TES'l' CONDITIONS (paragraph 1.0.) 
2.1.3.1.2. 
Adjust I NPUT FREQLENCY to 

value specified for the test. 
2.1.9.1.9. 
Adjust SIGNAL I NPU'l' L EVEL to 

the maximum value for which t he total 
harmonic distortion percentage is the 
same as the rated distortion f or the am
plifier. 

2 .1.3.1.4. 
Measure the RMS voltage ac ross 

the load. 
2.1.3.1 .5. 
Compute the POWER OUTPUT by 

the formula of 2 .1.2 .1. 
2 .1.9.1.6. 
Accumcy of measurement shall 

be sufficient to assure statement of the 
POWER OU'l'PUT within ± 112 db. 

2.1.3.2 . MeaStlTClnent of MUSTC 
POWER OUTPUT 

2.1.3.2.1. 
Operate amplifier under S·l'A ND: 

ARD TES'l' CONDITIONS with no signal ap
plied and note significant snpply voLtnges. 

2 .1.9.2.2. 
P erform procedure of £ .1.3.1.1. 

through 2.1.9.1.6. except that the signifi
cant supply voltages shall be maintained 
at the same valne as they were under no
signal conditions. 

2.1.9 .3. MeaS~t1"e71tent of VOL'l'AGE 
OU'l'PU'l' 
P erform the tests of 2.1.3.1.1. 

through 2.1.9.1 .4. inclusive. 
2.1.4. Rating of Power Output 

2.1.4.1. 
It shall be standard to ra te power 

amplifiers in terms of MUSIC POWER OUT
PUT and/ or CONTINUOUS POWER OU'l'PUT 
at the standard frequency of 1000 cycles 
per second except that split-frequency 
range amplifiers shall be tested as in 
2.1.4.3. 

2 .1 .4.2. 
It shall be standard to rate voltage 

amplifiers in accordance with the defini
tions of 2 .1.2.4. obtained by using the 
procednre of 2.1.9 .9. for the standard t est 
frequency of 1000 cps except that split
frequency-range amplifiers shall be tes ted 
as in 2.1.4.9. 
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lMI:IRACORD :x:s-aoo 
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The pushbutton miracle of high fidelity sound-with every practical and proven 
feature for the perfect reproduction of stereophonic or monophonic records. 

• it's a heavyweight, professional-type 
turntable - (tnd a fully-automatic 
changer! 

• a special switch adapts Mil'acol'd to 
s tereophon ic 01' monophonic reproduc
tion, with finest quality output on 
e ither system! 

• vibration eliminated by special mounts! 
• 5 push-buttons permit you to start, 

s top, pause, repeat or filter, without 
tOllching tone arm! 

• Magic Wand sp indles eliminate pusher 
platforms and stabilizing arms! 

• intermixes 10" and 12" in any sequence; 
p lays a ll 4 speeds, has a 4-pole motor. 
Plug-in head! 

• shuts off automatically. returns tone 
arm to rest position! 

• and many other outstanding features, 
not found in any other record changer 
or record player! 

-yet it costs only $ 67 50 

STEREOT""VVIN B10/D 
a thrilling new standard in a stereo cartridge I 

Acclaimed by engineers and audiophiles, STEREOTWIN 210/D is the finest 
cartridge for the stereo age. "Moving-magnet" principle gives new high 
in quality performance. Hum is elimin ated by Mu-Metal casing. 
Stylus replacement is instant. Phenomenal separation: 22 db at 1000 cps. 
EXCLUSIVE ADJUSTMENT puts stylus in proper position both vertically and 
horizontally for record changers or manual tone arms. 
Truly an audio engineer's cartridge at an audiophile's price! 

FAR AHEAD ) THE FINEST BY FAR Available at selected dealers. 

F~ Frcc catalogue, please write Dcpt. A • . 

~ AUDIOGERSH CORP. ~ 
COil 514 Broadway, New York 12, N. Y. WORTH 6-0800 
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2.1.4.3. Split·Frequency·Range Am
plifiers 
'fhe low· frequency channel shall be 

tested at a frequency at least two octaves 
below the crossover frequency. The high· 
freq uency channel shall be tested at a fre· 
quency at least two octaves above the cross· 
over frequency. 

2.1.5. 
POWER BANDWIDTH is intended to ex· 

press the CONTINUOUS POWER (2.1.2.1.) 
handling vs. frequency capabilities for the 
rated total harmonic distortion. It shall 
be standard to r ate amplifier POWER 
BANDWIDTH by stating the lowest fre
quency and the highest frequency for 
which the total single·tone distortion meas· 
ured 3 db below rated CONTINUOUS POWER 
OUTPUT, will be equal to the rated single· 
tone distortion. 

2 .2. Sensitivity 
2.2.1. Purpose 
To measure and express the minimum 

SIGNAL I NPUT required to produce rated 
POWER OUTPUT. 

2.2.2. Definition of Terms 
2.2.2 .1. 
SENSITIVITY for a power amplifier 

shall mean the I NPUT VOLTAGE LEVEL, ex
pressed in millivolts or volts, which, when 
applied to the input terminals of an ampli· 
fier operating under STANDARD TEST CON· 
DITIONS (paragraph 1.0.), will develop 
rated power in the load. 

2.2.2.2. 
SENSITIVITY for a voltage amplifier 

shall mean the INPUT VOLTAGE LEVEL, ex
pressed in millivolts or volts, which, when 
applied to the input terminals of an am· 
plifier operating under STANDARD TEST 
CONDITIONS (paragraph 1 .0.) , will develop 
rat ed voltage across the load. 

2.2.3 . T est Pl'ocedure 
2.2.3.1. 
Operate amplifier under STANDARD 

'l'EST CONDITIONS (paragraph 1.0. ) 
2.2.3.2 . 
For each input in turn, apply suffi· 

cient INPUT SIGNAL LEVEL at 1000 cps to 
develop rated power or voltage. 

2.2 .4 . Ratings 
It shall be standard to express the 

SENSITIVITIES at the various inputs of an 
amplifier by a t abulation of the values ob
tained in the test procedure of 2.2.8. 

2.3. Freqltency Response 
2 .3.1. PU1'pose 
To measure and rate the accuracy 

with which the FREQUENCY RESPONSE of 
an amplifier conforms to EQUALIZER FRE
QUENCY RESPONSE as defined in 2.3.2.2 . and 
to FLAT FREQUENCY RESPONSE as defined 
in 2.3.2 .3. 

2.3.2. Definition of T erms 
2.3.2 .1. 
FREQUENCY RESPONSE shall mean 

the variation in voltage gain as a function 
of frequency when the amplifier is op
erated under STANDARD TEST CONDITIONS 
(paragraph 1.0.) . 

2.3 .2 .2. 
EQUALIZER FREQUENCY RESPONSE 

shall mean one or more of the named and 
recognized frequency characteristics. 

2 .3.2.3. 
FLAT FREQUENCY RESPONSE shall 

mean constant output voltage for constant 
I NPUT VOLTAGE LEVEL independent of fre
quency. 

2.3.2.4. 
ZERO-REFERENCE FREQUENCY shall 

be 1000 cps for fiat inputs and the stand
ard reference frequency for each equalizer 
characteristic. 
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2 .3.3. T est Procedltre 
2.3.3.1. 
Operate amplifier under STANDARD 

TEST CONDITIONS (paragraph 1.0.) with 
measured INPUT SIGNAL LEVEL for every 
test frequency. 

2 .3.3.2. 
Adj ust INPUT SIGNAL LEVEL to de

velop a measured output across the load. 
This output shall be no higher than 10 db 
below rated output and no lower than 20 
db above residual noises. 

2.3.3.3. 
Measure the voltage gain at ZERO

REFERENCE FREQUENCY (2.8.2.4). Use this 
voltage gain as a reference gain. 

2.3.3.4. 
Measnre the voltage gain at various 

test frequencies between specified frequency 
limits for fiat channels and between fre
quency limits as defined by the equalizer 
characteristic for equalized inputs. 

2 .3.3.5. 
Compute the ratio in db of the gain 

obtained from 2.8.3.4. to the ZERO-REF
ERENCE GAIN of 2 .3.8 .3. 

2.3.3.6. 
Repeat 2.3.3.1. through 2.3.3.5. for 

each frequency characteristic to be rated 
(equalizers, tone controls, etc.). 

2.3.4. Ratings 
2.3.4.1. 
It shall be standard to express the 

FREQUENCY RESPONSE of fiat-frequency
response channels by a curve with the re
sult of 2 .3.3.5. plotted as the ordinate on 
semi-logarithmic paper. The relation be
tween db and frequency scales on the curve 
shall be such that a 20-db change on . the 
ordinate shall correspond in length to one 
decade of frequency variation on the ab
scissa. 

2 .3 .4.2. 
It shall be standard to express the 

FREQUENCY RESPONSE of equalized input 
channels as the difference between the db 
response obtained in 2.3.8 .5. and that of 
the standard equalization. 

2.3.4.3. 
It shall be standard to rate the fre

quency response of each equalized channel 
and of each fiat-frequency-response chan
nel by two numbers which shall be equal to 
t he ma.ximum positive and maximum nega
tive deviation from the I'esponse at ZERO
REFERENCE FREQUENCY shown in the curve 
of 2.3.4.1. 

2 .4. Distol·tion 
2 .4.1. PltTpOse 
To measure and rate the distortion of 

a n amplifier. 
2.4.2. Definition of T enns 

2.4.2.1. 
For the purposes of this standard, 

distortion shall mean the presence of fre
quency components in the output which 
were not present in the input signal. 

2 .4.2.2. 
Single-tone distortion shall mean 

the distortion resulting when a single
frequency input is applied. 

2.4 .3. T est PrOCedjtl'e 
2.4.3.1. Single-Tone Distortion 
For this test, the indicating instru

ment shall have full wave rectifying char
acteristics, shall respond to the average 
value, and shall be calibrated to indicate 
the RMS value of a sinusoidal waveform. 

2 .4.3.1 .1. 
Operate the amplifier under 

STANDARD TEST CONDI'l'IONS (paragraph 
1 .0.) . 

2.4.3.1.2. 
Apply a signal input at frequency 

specified for the test. 
2.4.3.1.3. 
Measure voltage at output and 

designate by the symbol Eo. 
2.4.3.1.4. 
Remove the component of the out

put volt age corresponding to the input 

voltage waveform and measure the value 
of the residual components and designat e 
by the symbol Ell' 

2.4.3.1.5. 
Compute the per cent distortion 

from the formula: 
ER 1 1 . - x 100 for the power output eve gIVen 
Eo 
by 

2.4.3.2. 

Eo' 
P= Rtoad 

The distortion reading obtained 
with the signal source connected to the dis
tortion-measuring instrument shall be less 
than 1/ 5 of the measured distortion of the 
amplifier under test. 

2 .4.4. Ratings 
2.4.4.1. 
It shall be standard to rate distor

tion at 1000 cps except that split-fre
quency-pange amplifiers shall be tested as 
in 2.1.4.3. 

2.4.4.2. 
It shall be standard to rate distor

tion for amplifiers at rated output and at 
3 and 20 db below I"ated. output. 

2.5 Hum and Noise 
2.5.1. Purpose 
To measure the intem ally generated 

HUM and NorSE in an amplifier and es
tablish a method for meaningful compari
son between amplifiers of varying sensi
tivities. 

2.5.2 . Definition of T erms 
2.5.2.1. 
H UM shall mean the voltage, at line 

frequency and its multiples, delivered to 
its load by an amplifier operating with no 
input signal applied. 

2.5.2.2. 
NorSE shall mean all voltage com

ponents, other than HUM as defined in 
2.5.2.1. delivered to its load by an ampli
fier operating with no input signal applied. 

2.5.2 .3. 
The term OPEN CmcuIT shall refer 

to NOISE or HUM measurements made when 
all input terminals of the amplifier are 
open circuited. 

2.5.2 .4. 
The term CLOSED CmcuIT shall re

fer to NOISE or HUM measurements made 
when active input t erminals of the ampli
fier are short circuited. 

2 .5.2.5. 
H UM AND NOISE F ACTOR shall be 

defined as the ratio in db of the HUM and 
NOISE voltage in the output to the signal
output voltage at ZERO-REFERENCE F RE
QUENCY. 

2 .5.3. Test Procedure 
For this t est, HUM and NorSE voltages 

shall be measured with an instrument which 
has full-wave rectifying characteristics, 
responds to the average value, and is cali
brated to indicate the RMS value of a 
sinusoidal waveform. 

In addition, the frequency response of 
the instrument shall be weighted so that it 
follows the 40 db (A ) curve of ASA 
Standard Z 24.3-1944. 

2.5.3.1. 
Operate amplifier under STANDARD 

TEST CONDITIONS (paragraph 1.0.) with 
all gain controls set at maximum. 

2.5.3.2. 
Apply a ZERO-REFERENCE-FREQUEN

CY t est signal of sufficient amplitude to 
develop rated output. 

2.5.3.3. 
Measure and record the RMS out

put voltage. 
2.5.3.4. 
Disconnect the test signal source. 

Measure and record the HUM and NOISE 
voltage output. 

(Continued on page 97) 

AUDIO • OCTOBER, 1959 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


FOR 

'STEREO 
AND MONO .. 

YOU SHOULD 
KNOW 

THERE IS -
. SOMETHING 

BETTER 
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the air suspension principle brought to peak performance 
with FLEXAIR* high-compliance moving system and 
BASS-SUPERFLEX* advanced enclosure acoustics 

TR-10 TRI-ETTE* 3:'Way Speaker System 
Compare the Jensen TRI-ETTE with any bookshelf speaker 
and let your own ears tell you the reason for its rocketing 
popularity ... it sounds better! It's what you'd expect 
from advanced Jensen engineering that begins where others 
leave off. Efficient ... needs only a lO-watt amplifier. 
Handsome, too, in graceful contemporary design with fine 
woods. And there's an economical unfinished modd for 
utility and build-in use. 

DF-1 DUETTE 2-Way Speaker System 
Here is a new high point in speaker value made possible by 
another Jensen first . .. an entirely new and different high
compliance 8" woofer able to move more than twice as 
far as previously available units. An excellent solution for 
high quality stereo sound at minimum cost. New un
finished utility model to wood finish or paint as you choose . 

• 
den~en/ :~~.~~!:~~~u'e~~hi~~~8~~~I~ 

DIVISION OF THE MUTER co. In Canada : Renfrew Electric Co., Ltd ., Toronto 
In Mexico : Radios Y Television, SA, Mexico D.F. 

WRITE FOR 
BROCHURE KP 
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l'"eOP ted in the reproduction of music," the 
the Month is 

MONTHS HAVE PASSED since the and business organizations. He has been 
g of the lists for the selection Technical Chairma n of the Advisory Coun

twelve Audiomen of tJre cil of. thE{inclustri:l1 Audio-Visu, A socia
the qualifications were stucl"ed ' tjon /~Chicag6) £or two y~ars. Not aU JUli 

and all have been chosen- and ,l' -spare' fime is spent 'With ndio-his otlier 
. To the many who entered and sent hobbies, re photography, g, rdening, wood
and their qualifica tions, we are ex- working, drawing, stamp collecting, and 

grateful; to those who were not providing picture travelogue lectures fOT 
we can only say we are sorry all type"S" . oup. R Y t ~i es 'ltseball and 

. only twelve months in the yeaT; footbaIf, a lC rt tte )(1 O l)~:'as, 0 certs, or 
"'ho weTe, our heartiest congT u- plays at leas OJlce a mont}l. He returned Roy's interest in electronics goes 

f rom a seven-week tour of Europe last year 19 J. with the acquisition of 
qualifications and the choice with l!OOO Kodachwme slides, and 0 fu • Iectricity Book for Boys." His 

t were both interesting a eJ ages 0 colpTed photos 0 the Brussels less'" set soon fo llowed, and by 
·ng. Tile judges felt that anyone de- WOTld's Fair appeared in the magazine teaching radio communication in 

the title of Audioman of the section of The -itts rgh tJtrestl last Nov. t raining camp in Texas. In 1927 
should by the end of ' 49 1 '¥It se 1 M' 1m a Imsen ' lUit~ llati'0u 0t e n l~a hi first magnetic pickup, 
have converted to stereo, although SIS soan ec06A, -FM t lmer, an 'R~crbat~ ," and it was used with 

otherwise excellent installations. Altec 445A stereo preamp, and two Altec ern Electric "birdcage" amplifier 
Some apparently ply their hobby in power amplifiers-340A and 350A-to- concerts to neighbors, as well 
secret, and do little or nothing to help be- g~~11er w'th a Rek-O-Kut N-?'l,B t 'rut)!:ble entertainment. A 331h-rpm 

in the selection and planning of witl Jl' i~child 282 ar and g~-l artcidge an "Auditorium" J ensen 
On the whole, therefore, we (" fo· t eo ani!. a ek-O-K - 2'H turn- while 1939 found Roy with a 

those selected are excellent 'fable ancl 2t A arm WI h an ESL C-l car- 45-watt amplifier and a Brush 
of an important and con- tridge for mono. Two Altec 604D Duplex aud cartridge-oue of the first a~L~" '''' '' Jl~J1 

growing hobby-mnsic in the speakers a re mounted in custom-built bass- high-quality pickups. 
next contest will be announced reflex cabinets which are similar in design Among many experiences 

1960, and while the eW:olpm.ep ~s jf, Itlref e4,Qtpqiw _ av.9-t rlle,Q·~ !l~iille ;@d , 'Vl11 1jiJ' hi-fi installatioT\s, he 
the honor is. So polish up he all are of Korina. One of the power ampli- one in 1950 as follows : "After 

of your cabinets, and you may be tiers is used separately with a Fleetwood Saturday spent instaJling 
next year 's Af:.diOriten.pOleut L gIJlO " dy,'il th_J <w)otJ) :o~toJ oPl /2$0, ca,.bjnQt it lc.ll4ne tiIlld to test 

Mu=a, of 3223 Arapahoe Road, feet from the picture tube. Two Shure 55S body had given a thought to LP 
Pennsylvania, is the first Unidyne microphones are used with a Con- so everything ground to a stop 

AU.(llc'I\l~m of the Mo~~!J,S-:H:e " ~artbJ . e.ce ~Jtept~O~+t t EaR.e..i ' rtJ;qr t~?E ¥.t r df!IPitA9 a !J3Jrn,il 1'0 nd trip home 
with United States Steel Cor- cordings, and off-the-air tapes are made of my own records. 

regularly. "Yes," he adds, "it worked." 

Mineola, 't Jte fIber 1, 1959 
ss reflex cabinet of Korina; righ t matching equipme n co ine t. These are only two of t he six in the complete 

all of the design . 
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CONCERTONE 

505 
STEREO RECORDER 

for the first time . .. a modestly 

priced stereo recorder with all the 

professional features found only in 

the finest instruments. 

Check these outstanding quality 

features in such a low cost unit: 

FEATHER TOUCH PUSH-BUTTON 

OPERATION 

4 HEADS, INCLUDING SEPARATE 2. 
TRACK & 4·TRACK PLAYBACK HEADS 

3 MOTORS, INCLUDING HYSTERESIS 

DRIVE 

MECHANICAL FLUTTER FILTER PLUS 

DYNAMIC BALANCED FLYWHEEL 

INSTANT SOURCE/TAPE MONITORING 

SEPARATE RECORD/PLAYBACK PRE

AMPLIFIERS 

. INSTANT START/STOP 

AUTOMATIC CUT-OFF SWITCH 

3 ~ ·7 Y2 IPS SPEEDS 

AUTOMATIC TAPE LIFTERS 

TAPE LOCATION INDICATOR 

SEPARATE MICROPHONE/LINE IN· 

PUTS, EACH CHANNEL 

These are only a few of the many 

features of the Concertone 505. See 

it and hear it demonstrated at your 

dealer. 

CONCERTONE 
... THROUGH THE YEARS, THE UN

MA TCHED STANDARD OF EXCELLENCE 

IN TAPE RECORDERS. 
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Microphones for Recording 
HERMAN BURSTEIN':: 

Understanding the different types of microphones and their characteristics 
will help the tape recordist get the high-quality results he always strives for. 

WHILE THE MICROPHONE is a vital 
adjunct to the tape recorder, it" 
is not an integral part of the 

latter. In fact, some of the high-quality 
home tape machines are sold without a 
microphone because it is felt that the 
individual critical enough to desire such 
a machine will also be critical enough 
to wish to make his own decision con
cerning the microphone for his pur
poses. On the other hand, it is virtually 
universal practice for medium- and low
price tape recorders to include a micro
phone as part of the package. 

If moderately accurate reproduction 
of speech is all that the recordist de
sires, an inexpensive microphone of the 
kind that usually comes with a tape re
corder will probably suffice. But if one 
plans to record live music or wishes a 
true facsimile of the spoken word, it is 
likely that a low-cost microphone will 
be unsatisfactory for one or more of the 
following reasons: inadequate frequency 
range, irregular frequency response, un
suitable pickup pattern, inability to sup
press extraneous noises, susceptibility 
to overloading. 

Accordingly, it is the purpose of this 
article to discuss the principal types of 
microphones in terms of their character
istics and advantages. To illuminate the 
path toward satisfactory recording of 
live sources, the discussion shall also 
deal with such things as microphone 
placement, low- VS. high-impedance mi
crophones, mixers, and so on. 

A microphone consists of an element 
which vibrates in accordance with the 
sound waves that strike it, together with 

* 280 Twin Lane E., Wantagh, N.Y. 
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COUPLER 

OUTPUT 

LEA) 

r---__ 

PIEZOELECTRIC ELEMENT 
(GENERATES A VOLTAGE 
WHEN BENT OR TWISTED) 

·/ Fig . 1. Elements of 0 piezeolectric micro
phone. 

a transducing device that converts the 
mechanical motion into an electrical sig
nal. The nature of the transducer is the 
principal characteristic that distin
guishes one type of microphone from 
another. For our purposes, which con
cern tape recording by the amateur in 
the home, school, church, and the like, 
we may distinguish among three funda
mental types: (1) piezoelectric; (2) 
magnetic; (3) capacitive. 

Fig. 2. Frequency 
response of a low
priced crystal mi-

crophone. 

Piezoelectric Microphones 

The microphones included with popu
lar-priced tape recorders are generally 
of the piezoelectric variety. Figul'e 1 
shows the principle of operation in ele
mentary form. A piezoelectric substance, 
such as a Rochelle salt crystal, has the 
property of producing a voltage when 
bent or twisted. The motion of the mi
crophone diaphragm bends the crystal 
slightly, causing a voltage to be devel
oped between the opposite faces of the 
crystal. This voltage varies in accord
ance with the sound. 

For the most part, crystal micro
phones have liruited response in the low 
bass region and exhibit a sharp drop 
above 7000 to 9000 cps. Also, they tena 
to exhibit a peak in response at about 
4000 to 60()O cps, which' adds clarity to 
voice reproauction but is ordinarily not 
desirable in the case of music. Fig~tl'e 2 

" 10000 10<> 1000 
20000 

FREQUENCY IN CYCLES PER SECOND 
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AMIPIEX 
STEREOPHONIC RECORDER/ REPRODUCER 

Stereo 
Portable 
PLUS! 
Guiding the Ampex engineers who created the 960 was a dual objective
that of building a machine which was not only a superb example of 
engineering skill, but one which would also offer its user 
a range of capabilities far exceeding that of any other recorder made today. 
The result was not merely an improved stereo recorder, 
but an entirely new concept in home entertainment. 
The STEREO 960 fits into family life in literally dozens of ways, contributing many 

BEL.OW--MODEL 2560 PORTABLE 
STEREO SYSTEM CONSISTING OF 
96 0 AN D PAIR OF 2010 
AMPLI FIER-SPEAKERS 

tangib.1e benefits in musical, educational and recreational fun. You'll use it to keep up the 
family correspondence by sending "letters in sound", to tape stereo programs off the air, 
to preserve your best monaural and stereo discs on tape, and to acquire new musical and language skills. 
You'll have endless fun exploring the 960's many fascinating recording capabilities, including 
sound-on-sound, echo chamber effects, and other advanced techniques. 

AMPEX STEREO SIGNATURE OF PERFECTION IN SOUND 
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RECORDER / REPRODUCER 

SPECIFICATIONS 

The true values of a recorder are best assessed through carelul evaluation of its performance specifi · 
cations and operating features. It is worthwhile noting he re that these specifications are based not on 
theoretical design parameters but on actual performance tests. They are specifications which the 
recorder not only meets or exceeds today, but which years from now will still hold true. 
The Ampex Model 960 Stereophonic Recorder/ Reproducer is capab le of essentially distortionless 
frequency response from 30 to 20,000 cycles per second at the operating speed of 7V2 inches per 
second, and from 30 to 15,000 cycles per second at 33,4 inches per second. Its precision-enginee red 
timing accuracy is such that it offers perfect ion of pitch held to tolerances of less than one-third of a 
half-tone . Playing times, using standard (.002"), long pl ay (.0015"), and extra.long play (.001 ") tapes 
are as follows : 

(a) 4-Track (b) 2-Track (c) Monaur~1 Japes, 
Stereo JaDes Stereo JaDes half-track 

200 foot reel 33,4 ips - 2 hrs. 8 min. 33,4 ips - 1 hr. 4 min . 3% ips - 2 hrs. 8 min. 
7'/2 ips - 1 hr 4 min. 7'/2 ips - 32 minutes 7'/2 ips - 1 hr 4 min. 

800 foot reel 33,4 ips - 3 hrs . 12 min . 33/4 ips - 1 hr . 36 min. 3% ips - 3 hrs. 12 min 
7'/2 ips - 1 hr 36 min. 7'/2 ips - 48 mi nutes 7'12 ips - 1 hr 36 min. 

'1 400 foot reel 3% ips - 4 hrs. 16 min . 33,4 ips - 2 hrs. 8 min. 33,4 ips - 4 hrs. 16 min 
7'/2 ips - 2 hrs. 8 min. 7'12 ips - 1 hr. 4 min. 7'12 ips - 2 hrs. 8 min. 

RECORD INPUTS : High impedance line inputs (radio/ TV / phono/ auxiliary) 0 .3V rms for program level; 
high impedance mic rophone inputs 

PLAYBACK OUTPUTS: Approximately 0.5V rms from cathode follower when playing program level tapes 

PLAYBACK FREQUENCY RESPONSE: 30-20,000 cps at 7'12 ips; 30-15,000 cps at 33,4 ips 
Within ±2 db 50-15,000 cps at 7'12 ips, 55 db dynamic range 
Within ±2 db 50-10,000 cps at 33,4 ips, 50 db dynamic range 

flUTTER AND WOW : Under 0.2% rms at 7'/2 ips; under 0.25% rms at 33,4 ips 

HEA DS: Manufactured to the same standards of precision that exis t in Ampex broadcast and record ing 
studio eQuipment. .... \Surfaces are lapped to an optical flatness so precise that they reflect specified 
w avelengths of light, resulting in uniform performance characteristics and greatly minimizing 'he 
effects of head wear. Azimuth alignment of stereo head gaps in the same stack is held within 20 
seconds of arc, equ ivalent to less than 10 millionths of an inch - a degree of precision achieved 
through use of a unique process involving micro-accurate optical measurements within a controlled 
environment. Head gap width is 90 millionths of an inch ±5 millionths of an inch . 

KEY TO TH-E EXCITING FUN FEATURES OF THE 960--

THE AMPEX STEREO-GRAPH 

Here's the simplest, quickest answer 
to almost every question about how to 
perform the operations illustrated at 
right and numerous other recording 
functions. The Ampex Stereo-Graph 
shows you, quickly and clearly, the 
proper dial settings to make for more 
than a dozen of the most popular uses 
for the 960 ... including sound-on
sound, language and music instruction, 

and other special effects; A convenient 
tape footage/playing time indicator is 
included on the reverse side. 

MODEL 2010 
MATCHING AMP L I FIE R - 5 PEA K E R 

The Ampex Mode l 20 10 's ten-wa tt (20 watls peak) ampli
fier section provides o pera ting characteristics (une qualized) 
fl a t within ± 0. 1 db, with tota l harm onic distorti o n less 
than 0.5 of 1 %, throughout the maximum range of huma n 
hearing a bility, at rated o utput. Noise and hum are SO db 
below rated outp ut, and input sensitivity is O.ISV to 
develop rated power. 
The specially designed S" speaker provides smooth, peak
free response throughout a remarkably wide audio range. 
Such superior design features as its massive die-cast frame 
and edgewise-wo und ri bbon co il contribute effective ly to 
higher levels of performance than ever before a chieved 
with a speaker this size. 

MODEL 960 DIMENSIONS: Portable cases 9" x 15" x 17%". Unmounted recorder 
13" x 15" x 6'h" depth below top plate, 1%" above. Recorder weight 36 lb •. , 
speaker amplifier 31 lb •• 

AMP E X AU D I O . INC. • 5 U N NY V ALE. C ALI FOR NIA .J.ANS 

Discs o re at their exciting 
best while they're new and 

unscratched . That's when to 
tape them on your Ampex, 
and preserve their original 

quality for keepsl 

There's a real future in family 
fun like this-with your 

Ampex you can live such 
happy moments over and 

over again, with a quality so 
lifelike you're almost literally 

carried back. 

Learning to speak a new 
language i" made 

immeosureably easier on 
the Ampex; you can record 

your own phrases side-by-side 
with those of the instructor, 

and play them back for 
comparison at any time. 

When you tape it "off the 
air" your only COlt il for 
blank tape. Yet your 
repertoire can soan equal 
that of all the .totionl 
you hear! 

For "letters in sound", the 
3" tape reel holds as much 
as a lO-page letter, mails 
first class anywhere in the 
United States for Sc. 

When you strike up the bal 
in stereo, you don't need 
profeAsional musicians to 
make a professional 
recording_ Advanced 
techniques are amazingly 
easy on the Ampex. 
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Music sounds best on tape-it always has-but now you can afford it! 4-track, 7Y2 ips stereo tapes 

bring you twice as much music at half the cost, with "master recording" fidelity and infinite wearability. 

Hundreds of new 4-track stereo tapes now in stores ... produced by 17 leading recording companies: 

Audio Fidelity / Bel Canto / Concertapes / Dot / Everest / Hi-Fi Tapes / Kapp / M-G-M /,Mercury / Omega

tape / S-M-S / Vanguard / Verve / Vox / Warner Bros / Westminster / World Pacific. For list of 4-track 

tapes and dealers write 1024 Kifer Road, Sunnyvale, California. UNITED STEREO TAPES !bT 
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CONDENSER CHARACTERISTICS 

AMPLtf 
ECC82 

SWITCH 

Impedance 

Dynamic and ribbon microphones are 
low-impedance devices. This signifies 
that they produce, in 1'elative terms) high 
signal current and low signal voltage. 
But the tape recorders in common use 
employ voltage amplifiers rather than 
current amplifiers. Therefore it is of 
little value that the microphone turns 
out a relatively large current. 

Fig. 10. Internal view of Teladi condenser microphone. (Courtesy Durant Sound 
Company) 

Accordingly, it is necessary to step up 
the voltage produced by the microphone, 
which is done by a miniature trans
former within the microphone housing_ 
This results not only in a higher output 
voltage but also in a higher output im
pedance. Unfortunately, as the output 
impedance goes up, the microphone be
comes more susceptible to treble losses 
caused by capacitance across the output. 
The principal source of such capacitance 
is the cable leading from the microphone 
to the tape recorder. 

and plate form a capacitorl having a 
value of a few micromicrofarads. A d.c. 
vo'ltage, between 100 and 200 volts, is 
applied tb.J.·ough several megohms resist
ance to the diaphragm, causing the ca
pacitor to charge. Sound waves striking 
the diaphragm cause it to move very 
slightly toward and away from the plate, 
thus changing the capacitance. The abil
ity of a capacitance to store current 
(accept a charge) varies with the value 
of the capacitance. When the diaphragm 
moves toward the plate, the capacitance 
is increased, resulting in current flow 
toward the capacitance.. The current 
flows through the large resistor R I ) pro
ducing an a.c. voltage across R j • Con
versely, when the diaphragm moves away 
from the plate, the capacitance is de
creased, resulting in current flow away 
from the capacitance. Current again 
flows through R I but in the opposite 
direction, producing an a.c. voltage of 
opposite polarity across R I • The a.c. 
voltages resulting from the movements 
of the diaphragm are fed to the grid of 
a tube enclosed in the microphone. The 
tube serves as an amplifier and to isolate 
the capacitor from the following cir
cuitry. (The ,capacitor has extremely 
high impedance, and if it is to work 
properly it must work into a very high 
load resistance. The tube supplies such 
a load. On the other hand, the output of 

J. Use of the word "condenser" has practi
cally disappeared from serious electronic 
literature, partially as a result of instruc
tion manuals for the armed services. Navy 
brass maintains that a condenser is a de
vice in which steam is reduced to water, 
and does not permit use of the word in 
electronic manuals to describe the device 
which has the property of capacitance-a 
capacitor. Only place where condenser is 
used acceptably is to describe this particu
lar type of microphone. This may explain 
AUDIO'S consistent use of "capacitor," al
though a sentence like "This capacitor has 
a capacitance of 82 !l!lf" may sound 
strange. "Capacity" is often used incor
rectly where "capacitance" is meant, but 
should only refer to ability of a container 
to hold a specified amount, or in a phrase 
like ". . . power handling capacity. . . ." 
The device which has the property of in
ductance is correctly called an inductor. 

ED. 
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the tube has suitably low impedance so 
that the signal may be fed without losses 
to the next stage.) 

A power supply is required to provide 
a high d.c. voltage to the microphone 
element as well as to supply the current 
required by the tube in the microphone 
housing. The power supply is connected 
by cable to the microphone. The princi
pal disadvantage of the condenser micro
phone, is its need for a relatively bulky 
and cumbersome power unit that must 
go wherever the microphone goes. How
ever, it is possible to operate the micro
phone at a considerable distance from 
the power supply, so that the former 
does have some independence of move
ment. 

Figure 10 is an internal photo of a 
condenser microphone, and Fig. 11 shows 
internal and external views of another 
condenser microphone and its associated 
power supply; note that there are two 
condenser elements for stereo use. 

The so-called high-impedance micro
phones of the dynamic and ribbon type 
usually have an impedance in the range 
of 10,000 to 50,000 ohms; 25,000 ohms 
is typical. Hence one cannot use much 
more than 10 to 15 feet of microphone 
cable without endangering treble re
sponse. The microphone manufacturer 
can provide exact information as to per
missible cable length for his units. Ob
viously, the use of low-capacitance cable 
will permit one to maximize the length. 

To permit long runs of microphone 
cable, many dynamic and ribbon micro
phones employ only :;t limited step-up of 
voltage and concomitantly have a low 
output impedance. The values most com
monly encountered are 30, 50, 100, 150, 
200, 250, and 600 ohms. These output 

Fig. 11. (A) Internal and (B) external views of Telefunken SM-2 stereo condenser 
microphone and (C) power supply. (Courtesy Gotham Audio Sales Co. Inc.) 
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Fig. 3. Equivalent circuit formed by pi
ezoelectric microphone and load resist

ance. 

shows a typical frequency-response 
characteristic of a low-priced crystal 
microphone. 

The piezoelectric microphone lends 
itself better than the other types to con
struction of an inexpensive unit, being 
fundamentally a simpler thing to build. 
Hence it tends to be associated with per
formance of moderate quality. But fair
ness requires us to recognize that crystal 
microphones can be and are made to 
have frequency response and other char
acteristics suitable for critical applica
tions. Such microphones, which of 
course are substantially more expensive 
than the garden variety, have been em
ployed by broadcasting and recording 
studios. 

DIAPHRAGM 

COIL 

VOLTAGE IS INDUCED IN THE 
COIL AS IT CUTS THROUGH 

THE LINES OF FORCE. 

MOTION OF 
DIAPHRAGM 
AND COIL 

) 
OUTPUT 

LE ADS 

temperatures and by excessively dry or 
humid conditions. Thus a crystal micro
phone may come to grief if left in the 
trunk of a car on a hot day. On the 
other hand, there are some superior 
kinds of crystals which are able to with
stand the extremes of temperature and 
humidity normally encountered. 

Another way of meeting the tempera
ture and humidity problem is to use a 
ceramic element having piezoelectric 
properties. Microphones with a ceramic 
element are considered relatively im
mune to climatic conditions. 

The tmnsducing element in a piezo
electric microphone is in the nature of a 
capacitance. Figure 3 shows the equiva
lent electrical circuit formed by this 
capacitance and the load resistance of 
the microphone amplifier (in the tape 
recorder) . In effect, they constitute a 
high-pass filter. To preserve low-fre
quency response, it is necessary to have 
a sufficiently large load resistance. The 
minimum value for full bass response 
varies with the particular microphone. 
Typically, load resistances as high as 
3 to 5 megohms are required to main
tain bass response. Often, however, the 
load resistance in a tape recorder is a 
good deal less, perhaps as low as 250k 
ohms. In such a case, the input circuit 
of the tape recorder would have to be 
modified to provide a suitable resistance 
for the piezoelectric microphone to be 
used. 

Dynamic Microphones 

Most home recordists desiring results 
consistent with high fidelity standards 
and willing to spend between approxi
n~ately $25 and $50 for a microphone 
will employ a magnetic type, frequently 
of the dynamic kind. Figure 4 shows 
in essence how a dynamic microphone 
works. Sound waves strike a diaphragm, 
to which is attached a coil situated in a 
magnetic field. Motion of the coil, as it 
cuts through the magnetic lines of force, Fig. 4. Elements of a dynamic micro-

phone. causes a voltage to be induced in the 
coil. This voltage corresponds to the 

The common variety of crystal micro- sound entering the microphone. Figu1'e 
phone is subject to damage by high 5, which represents a good quality dy-
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Fig. 5 . Frequency 
response of a good
quality dynamic 

microphone. 

STEREO 
ON 

DISPLAY 
at the 

Detroit Third Annual 

HIGH 
FIDELITY 

SHOW 
THREE FULL DAYS 
OF CONTINUOUS 

DEMONSTRATIONS 

STATLER HOTEL 
fRIDAY, SATURDAY, 

AND SUNDAY, 
OCTOBER 16-17-18 

FROM 1 P.M. to 10 P.M. 

ADMISSION 75¢ 

the newest and latest in stereo 
high fidelity from leading 

high fidelity manufacturers 

Don't miss this ex
hibit of hi-fi equip
ment . . . from the 
most economical 
un i ts for the budget
minded to spectacu
lar home music thea
ters .. . compare and 
enjoy them all. 

• Complete Stereo and Mono
phonic High Fidelity Systems 

• Amplifiers - Pre-Amplifiers -
FM-AM Tuners - Turntables -
Record Changers - Phono Car
tridges - Microphones - Music 
Control Centers - Speakers -
Speaker Enclosures - Equip
ment Cabinets - Finished and 
Assembled or Do-It-Yourself Kits 

35 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


51 ts IORIGINAL Ol-/-I--~~"'-------i RESPONSE 

"' (A) ~------~------~ 

20 100 1000 10POO 20,000 
FREQ UE NCY 

Fig . 6 . Stages in smoothening and 
broadening the response of a commer

cial dynam ic microphone. 

namic microphone priced under $50, il
lustrates the smooth, wide-frequency
response characteristic of dynamic 
microphones. 

While it is not the purpose of this 
article to explore the refinements of de
sign of microphones, a few words should 
be said to explain why high-quality mi
crophones cost as much as they do, con
sidering how simple is their basic prin
ciple of operation. We may use dynamic 
microphones to illustrate the point. 
Actually, these can become quite com
plex affairs, involving the application 

of mechanical-acoustic principles to 
smooth and extend the frequency re
sponse of the basic mechanism. Damp
ing and resonating devices in the ~o.rm 
of felt, tubes, air chambers and cavIties, 
shape of the housing, and so on are 
combined to produce the desired fre
quency r esponse. Figu1'e 6 presents a 
series of curves showing how the initial 
response of an elementary dynamic mi
crophone (A) was gradually smooth
ened and broadened by the successive 
addition of several mechanical-acoustic 
devices, culminating in a microphone of 
very high quality. Figure 7 is a drawing 
of another high-quality microphone, sug
gestive of its design complexity j note, 
for example, the three different en
trances for low, middle, and high fre
quencies. 

Ribbon Microphones 

The principle of operation of the 
ribbon (also known as velocity) micro
phone is shown in Fig. 8. It employs a 
very thin ribbon of metal suspended be
tween the parallel pole pieces of a per
manent magnet. As the ribbon moves in 
response to sound waves, it cuts the 
magnetic lines of force between the pole 
pieces, inducing a voltage in the ribbon. 
This is very similar to the operation of 
a dynamic microphone, except that in 
the present instance a ribbon instead of 
a coil cuts through the magnetic field. 
The ribbon, however, can be considered 
a coil with a single turn. 

The ribbon microphone is capable of 
very smooth performance over a wide 
range, 30 to 15,000 cps or better. In the 
past, the ribbon microphone has been at 
a disadvantage in other respects, namely 
fragility, high sensitivity to shock, tend
ency toward boominess on close-up re
cording, and size (some units weighed 
as much as 8 pounds). But these :flaws 
have been overcome altogether or in 
large measure, so that the modern ribbon 
microphone offers excellent performance 
in a small, reasonably sturdy unit that, 

FRONT SOUND ENTRANCE 

LO W-FREQ UE NCY 
SOUND ENTRANCE 

LOW-FREQUENCY CAVITY 
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Fig . 7. Construc
tion of a high
quality dynamic 

microphone. 
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Fig. 8. Elements of the ribbon micro-
phone. 

consider ing its quality, is moderately 
priced. While the ribbon microphone 
may still be somewhat more fragile than 
the dynamic, some manufacturers of the 
former make it possible for the user to 
replace the ribbon in case of failure, 
thus avoiding a time-consuming r eturn 
of the unit to the factory for repair, 
while practically no dynamic microphone 
can be repaired by the user. 

Condenser Microphones 

With respect to frequency range, 
smoothness, distortion, overloading char
acteristics, and-the ultimate test-how 
it sounds to the ear, the condenser micro
phone is considered by many to provide 
the highest quality. On the other hand, 
its cost is also the highest, being typically 
between $200 and $300, whereas very 
fine p iezo-electric, dynamic, or ribbon 
microphones can be obtained for $50 and 
less. This is quite a difference. Yet some 
audio-fans pay close to or above $1000 
for top quality tape recorders, and in 
their case the expenditure of an addi
tional $150 or $200 for the best in 
microphones may not seem out of line. 

Figtt1'e 9 indicates the basic construc
tion of a condenser microphone. It con
sists of a very thin circular diaphragm 
of metal or a metallized substance, which 
is separated by a minute distancc,..-of 
the order of one-thousandth of an inch 
-from a metal p late. The diaphragm 

B+ 

SEVERAL 
SIGNAL VOLTAGE MEGOHMs 

APPEARS H~ / 

II RI 

B+ 

Fig . 9 . Elements of a condenser micro
phone. 
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A MOST SIGNIFICANT ADVANCE . 

STEREO + PL US 
3-CHANNEL SOUND BY PILOT 

Pilot solves the "H ole-in-the-Middle" problem 
with a revolutionary A plus B 3rd channel. 
A major advancement in the stereophonic art, 
STEREO' PLUS is an · ingenious . circuit now incor
porated in all Pilot basic and control amplifiers. 
STEREO • PLUS provides the third channel signal -
the sum of Channel A plus Channel B-to re-create 
center-of-stage sounds and solve the " hole-in-the
middle". problem, without requiring addi-
tional equipment or a third channel power 
amplifier. + In an effort to achieve 
widest angle stereo sound, the 
separation between speakers is 
frequently made greater and 
greater. As the spacing be 
tween two stereo speakers is 
increased, the apparent sound 
source becomes broader. How
ever, a point is reached beyond 
which the width no longer in
creases. Instead, the single apparent 

A 

sound divides into two separate sources, 
one localized at each of the speakers. 
The central area between the speakers tends 
to become a zone of silence, sometimes referred 
to as the "hole-in-the-middle". + Prolonged listen
ing to excessively spaced speakers is tiring 
because attention repeatedly swings from 
speaker to speaker. Where room size or decor, 
and the desire for a relatively broad source of 
sound require very wide speaker spacing, a third 
centrally located speaker system will re-create 

A+B 

the sounds that originated at the center of 

the stage. In order to accomplish this, the stereo
phonic amplifier must drive the center channel 

speaker with a signal which is the sum of Channel 
A plus Channel B. + Monophonic programs, and the 
portions of stereo programs that originated at the 
center of the stage, produce identical signals at 
Channel A and Channel B amplifier outputs. The 

difference between identical signals is zero
no center-channel signal at all! + Con

ventional stereo amplifiers can 
supply nothing but a difference 

signal to a center channel speaker 
that ' is connected between taps 
of the same impedance, such 
as the 4 ohm taps of Channels 

A and B. A center channel 
speaker so connected will not 

re-create center stage sounds, and 
will produce no sound from mono

phonic signals. + As an important 
added feature, Pilot STEREO' PLUS basic 

and control amplifiers are the only amplifiers 
that simultaneously can drive these speaker systems: ~ 

'"t., 

B 

three channel stereo (with sum center channel) ; two 
channel stereo; and monophonic. With one Pilot 
STEREO' PLUS amplifier-such as the Pilot 232 or 
260 basic amplifier, or Pilot 240 or 24S-A control 
amplifier-you can operate these speakers in any 
combination or all at the same time! STEREO' PLUS 
by Pilot is another valuable product resulting from 
40 years of experience and progress in electronics. 

• . PATENT APPLIED FOR 

P11.0T 
PILOT RADIO CORPORATION,37-04 36th STREET, LONG ISLAND CITY 1, N. Y • . 
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Fig . 12. An in-line m icrophone step-up 
t ransformer, UTC Model MC-l. (Courtesy 

United Transformer Co.) 

impedances make feasible cable lengths 
of 100 feet or more. 

A number of microphones give the 
user the option of high or low imped
ance, exercised by pushing a switch or b:.v 
rewiring the cable connections to the ml
crophone. Sometimes there may be a 
choice between two values of output im
pedance. 

Low-impedance microphones deliver a 
much smaller signal than do high-im
pedance ones. Therefore it is necessary 
to step up this voltage before it is fed 
to the tape recorder. This is done by 
means of a microphone transformer 
located at the far end of the cable, 
either incorporated in the tape recorder 
or external to it. Tape machines of pro
fessional grade sometimes have a built-in 
transformer to accommodate low-imped
ance microphones. If not, then an in-line 
transformer such as that of Fig . 12 be
comes necessary. The microphone cable 
is connected to the transformer, and the 
latter in turn plugs into the tape ma
chine. While a high-quality in-line trans
former is well-shielded, nevertheless care 
should be taken to keep it away from 
motors, transformers, and other sources 
of hum. 

Use of a low-impedance microphone 
together with a step-up transformer 
leaves one with about the same signal 
level as can be obtained from a high
impedance microphone of similar con
struction.2 The amount of step-up by the 
transformer is determined by its ratio 
of secondary turns to primary tUl·ns. 
The number of secondary turns is limited 
by winding capacitance, which causes 
treble attenuation. The number of pri
mary turns can be reduced only so far 
(in order to obtain a high secondary/ 
primary ratio) because it is necessary to 
have sufficient turns to match the im
pedance of the microphone; otherwise 
the signal level drops. 

2 The voice coil of a typical dyn amic 
microphone usually has an impedance in 
the range from 30 to 50 ohms, and in the 
low·impedance forl}l the output leads simply 
connect to the coil directly. High-impedance 
dynamic microphones usually have a trans
former built iuto the housing. Ribbons used 
in microphones have impedances around 14 
ohm and it is almost imperative that a 
matching transformer be close to the rib
bon. ED. 
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The piezoelectric microphone has a 
relatively high impedance. In this case 
the impedance is capacitive. As previ
ously pointed out, it is generally neces
sary to have a load resistance of several 
megohms to prevent low-frequency 
losses. The capacitance introduced by a 
long cable does not affect treble re
sponse, but instead reduces the signal 
level at all frequencies. 

The transducing element in a con
denser microphone has an extremely high 
impedance, but as already explained the 
tube in the microphone serves to reduce 
the output impedance to suitable pro
portions so that cable or other capaci
tance will not significantly affect the 
treble frequencies. Moreover, the micro
phone contains a transformer--either in 
the housing or in the power supply-to 
further reduce the impedance and 
thereby permit a long cable run. Then, 
as with the dynamic and ribbon types, 
it may be necessary to employ a step-up 
transformer at the far end of the cable 
to provide sufficient signal voltage to 
drive the tape recorder. Whether the 
transformer is needed depends upon how 
much signal amplification has already 
taken place in the microphone. 

Sensitivity 

The greater the signal voltage pro
duced by the microphone, the higher will 
be the ratio of audio signal to the hum 
and noise generated by the tape recorder 
amplifier. Hence microphone sensitivity 
- output voltage for a given sound pres
sure-is an important characteristic to 
be taken into account. 

The customary method of rating the 
sensitivity of high-impedance micro
phones is on the basis of a sound pres
sure of 1 microbar or 1 dyne per square 
centimeter, which are the same thing. 
For convenience, we shall use the term 
microbar. The output voltage is ex
pressed as a given number of db below 
1 volt. Thus a typical rating is - 55 db/ 
micro bar, signifying that for a sound 
pressure of 1 microbar the microphone 
delivers an output 55 db below 1 volt. 
The frequency at which this measure
ment is taken is customarily 1000 cps. 
Since the voltage is stated as a negative 
figure, the lower the digital value the 
higher is the sensitivity. Thus a micro-

phone with a rating of - 49 db (per 
microbar) is more sensitive than one 
with a rating of - 52 db. 

Generally, a sensitivity of - 55 db or 
better is sufficient to permit a satisfac
tory signal-to-noise ratio when using a 
tape recorder having reasonably low 
noise and hum. With top-quality tape 
machines, a sensitivity as low as - 60 db 
is practical. It is quite difficult to obtain 
a truly good signal-to-noise ratio with 
microphones that are appreciably less 
sensitive than - 60 db. 

Crystal microphones as a rule have 
considerably more output than do dy
namic and ribbon ones. Sensitivities 
such as - 50 db and better are common 
among crystals. On the other hand, when 
one gets into crystal microphones of 
superior quality, the sensitivity tends to 
go down in exchange for wider and 
smoother response. Then the sensitivity 
may be no better than that of the 
magnetic microphones. It may be added 
that ceramic microphones, while possess
ing greater durability than the crystal 
ones, in exchange tend to be less sensi
tive, assuming that the two types are 
otherwise constructed in similar fashion. 

A different method of rating sensitiv
ity is used for low-impedance micro
phones. Now the output reference level is 
1. milliwatt (instead of 1 volt), while the 
standard sound preSSUl·e is 10 microbars 
(instead of 1 microbar). Thus if a low
impedance microphone delivers 55 db 
below 1 milliwatt of power for a sound 
pressure of 10 microbars, it is rated at 
- 55 dbm/ 10 microbars. For low-im
pedance dynamic and ribbon micro
phones, - 55 dbm is a typical rating and 
indicates sufficient sensitivity when used 
in conjunction with a step-up tmns
tonne?· to insm-e a satisfactory signal-to
noise ratio. After step-up by an in-line 
transformer, the voltage output will be 
close to that of a high-impedance micro
phone rated at - 55 db/microbar. 

A condenser microphone, because of 
amplification by a tube within the hous
ing, may deliver considerably more sig
nal than magnetic microphones. To illus
trate, one make of condenser microphone 
has a rating of - 48 dbm/ microbar; an
other has a rating of - 30 dbm, which is 
sufficient to drive a tape recorder with-
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orchestra 
pit 

• In 
beersheba 

~en the Martha Graham dance group toured Israel, six AR·2 loudspeakers, with tape reproducing 
equipment, were taken along to provide musical accompaniment under circumstances where it was 
impractical to use live musicians. 
Above are four AR·2's mounted in the orchestra pit of Cinema Karen in Beersheba (two more were placed 
backstage). These speakers were selected for the job because of their musical quality; the natural sound 
of the live instruments, rather than pseudo·hi.fi exaggerations, was desired. 
AR acoustic suspension speaker systems-the AR.I, AR·2, and AR·3-are designed primarily for use in the 
home, but are also employed extensively by professional laboratories and studios. They are priced from 
$89 to :$231. 

Literature is available on request. 

ACOUSTIC RESEARCH, INC. 24 Thorndike Street (;ambrld~e 4J, ~la8 •• 
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out a step-up transformer. However, 
these greater sensitivity figures do not 
mean that one is thereby going to obtain 
a proportionately higher signal-to-noise 
ratio than with magnetic microphones. 
Now the signal-to-noise ratio tends to be 
determined not by noise and hum in the 
tape recorder but by noise and hum in 
the microphone tube. Situations may 
arise where a noisy tube in the condenser 
microphone leads to a poor signal-to
noise ratio. Obviously this calls for re
placement by a carefully selected tube. 

Balanced Versus Unbalanced Connection 

When a long cable is employed 
(with a low-impedance microphone), the 
chances of hum pickup are increased. 
Therefore it is frequent, though not uni
versal, practice in low-impedance micro
phones to provide a balanced connection, 
illustrated in Fig. 13, as contrasted with 
the unbalanced connection ordinarily 
employed with high-impedance micro
phones, illustrated in Fig. 14. 

In the unbalanced connection, one out
put lead of the microphone is connected 
to the cable shield, while the other lead 
goes to the inner (hot) lead of the cable. 
In the balanced connection, however, a 
microphone cable with two inner leads 
is used. These are connected to the out
put leads of the low-impedance micro
phone. The cable shield is connected to 
the microphone case and is grounded at 
the other end to the in-line transformer 
case. The primary of the in-line trans
former has a center tap connected to 
ground, which serves to cancel the hum, 
static noise, and so on picked up by the 
inner leads in the cable. 

Polar Cha racteristics 

Microphones have three basic types of 
pick-up patterns, known as polar char
acteristics, which are illustrated in Fig. 
15. 

Probably the most widely used micro
phones although not necessarily the best 
in all situations, are those with an omni
directional pattern, shown at -(.A.), which 
pick up sound about equally well in all 
dil:ections. Actually, as shown in Fig. 16, 
these microphones tend to be somewhat 
directional as frequency increases. Here 
the pick-up pattern is plotted for three 
different frequencies, and it may be seen 
that the pattern is more directional at 
10,000 cps than at 1000 cps. 

rZ" "':~?~ri~r 
CABLE 

MICROPHONE 

MICRO PHONE 

(A) 

.00"""'"'''°''' 

(B) 

FIGURE 8 

(C) 

CARDIOID 

Fig . 15. Basic m icrophon e pick-up pat
te rns . 

The second type of pattern is the car
dioid, or heart-shaped characteristic, 
illustrated at (B) in Fig. 15. H ere the 
microphone is essentially unidirectional, 
becoming more so as frequency rises. 
The difference in sensitivity of such a 
microphone to sounds in front of it and 
sounds behind it may be as much as 15 
db and more. Some microphones have 
what is called a super-cardioid character
istic, signifying that the pick-up area is 
narrower still. 

The thD·d type of pattern, shown at 
(C) in Fig. 15, is the bidirectional, or 
"Figure-8," characteristic. Such micro
phones are about equally sensitive to 
sounds at the front and r ear and have 
limited response to sounds arriving from 
the sides. 

Dynamic, crystal, and condenser mi
crophones are inherently omnidirec
tional, while ribbon microphones are 
bidirectional. However, by various me
chanical and acoustic devices the in
herent patterns can be changed. Thus 
dynamic, ribbon, and crystal micro
phones are available with cardioid pat
terns, achieved through multiple sound 

Fig. 14. Unbal 
a nced microphone 
cabl e conn e ction . 

I 
I 
I 
I 
I 
II~ ---j i 

SHIELD -b-L __ _ 
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er:.trances, varying the size of these en
trances, phasing devices, and other 
means. Condenser microphones, by 
means of double diaphragms-one on 
each side of the plate-and by applying 
voltages of varying level and polarity to 
each diaphragm, can be made to provide 
an omnidirectional, cardioid, or FigUTe-8 
pattern as desired. Accordingly, one's 
decision to purchase a given type of 
microphone is not necessarily dependent 
upon the inherent polar characteristic 
of that type. 

The omnidirectional microphone is ad
vantageous when sounds are to be picked 
up all around it. If one is recording 
speech or music in the home, it is not 
necessary to place everyone in a re
stricted area in front of the microphone. 
Instead, it can be located in the middle 
of the group. When recording in a hall 
or auditorium, the omnidirectional mi
crophone permits one to place it near the 
sound source, thereby providing a high 
signal output, and at the same time en
ables one to pick up an appreciable 
amount of reverberated sound arriving 
from the r ear and sides, imparting the 
sensation of spaciousness. 

The cardioid microphone, since its 
pick-up pattern is concentrated at the 
front, may be placed farther from the 
sound SOUTce than the omnidirectional 
microphone, yet produce equal signal 
output. One can place the cardioid 
roughly twice as far away. 

Because it discriminates against sounds 
from the rear, the cardioid microphone 
can be oriented to exclude extraneous 
sounds. To the extent that it discrimi
nates against reverberated sound, it pre-

IO,OOO- CPS PATJERN 

5,OOO- CPS PATTERN 

1,OOO- CPS PATTERN 

Fi g . 16 . Var ia tion of p ick-up pa ttern of 
an omnidirect ional m icrophone with fre

que ncy. 

vents overemphasis of bass frequencies, 
which tend to reverberate more than 
high frequencies. The cardioid is highly 
useful where problems of acoustic feed
back exist, as in public address systems, 
where it is necessary to prevent the mi
crophone from picking up the sound 
emanating from the loudspeakers. 

The Figure-8 microphone, like the 
cardioid, enables one to "aim" at the 
sound SOUTce. The fact that the former 
is sensitive to sound at the rear as well 
as at the front means that it will pick up 
more reverberated sound than the car-

(Continued on page 99) 
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• Self-con~ained including dual hi-fi preamps, recording and 
playback amplifiers and Norelco wide-range loudspeaker · 
Fully compatible with conventional monaural and stereo pre
recorded magnet-ic tapes · Three speeds-7%, 3'!4, 1% ips · 
Can be played back through your hi-fi system 

SIGNAL-TO-NOISE RATIO: 55 db or better · CROSSTALK: 
55 db · WOW AND FLUTTER: At 7% ips, 0.15%; at 3'!4 ips, 
0 .2%; at 1 '1)1, ips, 0·.35% · MODULATION INDICATOR: Magic 
Eye (Type EM84) • PROGRAM INDICATOR: Built-in, 4 
digit adjustabfe • PAUSE BUTTON: Instantaneous with 
locking device • FAST FORWARD AND REVERSE: Less 
than 2 minutes for 1200 ft. of tape · DUBBING FACILI
TIES: Sound on sound ·AUTOMATIC STOP: At ends of 
tape (with metaliz-ed strips) · INPUTS (3): for s~ereo micr.o
phone (1); for stereo phono or tuners ('2) • OUTPUTS (4): 

For extension speakers (2); for external amplifiers (2); · 
MONITORING: Special output for stereo headphones • 
STEREO DYNAMIC MICROPHONE: dual elements · SPE. 
CIAL CONTROLS: For recording only-ganged mike vol
ume and ganged phonolradio volume; For playback only-
2 channel tone (individual concentric controls but friction 
ganged); ganged volume; and ganged channel balance • 
SWITCHES: Dubbing (1) : monaural output switch for con
necting output stages in parallel for monaural playback 
(1); 4-position selector (1)-lst Pos. Public Address; 2nd 
Pas. Monaural Track 1 (& track 4 when tape reel is in
verted); 3rd Pos. Monaural Track 3 (& track 2 when tape 
reel is inverted); 4th Pos. Stereo . TUBE COMPLEMENT: 
EF86 (2), ECC83 (3), EL84 (2), EM84 (1) • LINE VOLT
AGE: 117 volts AC at 60 cycles . POWER CONSUMPTION: 
110 w · DIMENSIONS: 18%"x 15%"x8%" ·WEIGHT: 55 Ibs. 

a superlative 
new 4-track 
stereo-record/ 
stereo-playback 
tape recorder 
developed and 
guild-crafted 
for you by 
Philips of the 
Netherlands 
For addit ional descrip t ive literature write to: 

North American Philips Co., Inc. 
High Fidelity Products Diuision 
230 Duffy Avenue, Hickstlille, L. I., N. Y. 
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What IS Hig'h Fidelity? • 

J. GORDON HOl T'~ 

All hitherto published explanations of high fidelity have been written for the specific 
purpose of confusing the novice hi-fi enthusiast and frightening away the would-be hi-fi 
enthusiast. Here at last is the hi-fi primer to end all hi;..fi primers, written in the simplest 
of terms and sugar-coated for the person who likes to daydream while reading. 

THERE IS REALLY NOTHING at all con
fusing about high fidelity, once it is 
thoroughly understood. It is some

times difficult to understand, but not 
very. 

High fidelity is fidelity that is higher 
than low fidelity. It is concerned with 
the . pluperfect electro-mechanical re
production of the molecular disturb
ances set up in the air by vibrating 
bodies. These are generally musical 
bodies rather than other types, although 
they can be nonmusical· too, which . is 
why all knowledgeable high fidelity en
thusiasts play noise records instead of 
music. 
. The novice need not be concerned with 
t.he lack of. a sharp line of demarcation 
between hi~fi and low-fi, except inas
much as this proves that there is really 
no such thing as high fidelity. There are 
three degrees of fidelity, one of which 
is not fidelity at all, and none of which 
can be distinguished from the others. 
The latter two are called high fidelity 
and medium fidelity, but medium fidelity 
is in reality nothing more than high 
fidelity for low incomes. This must not 
be confused· with low fidelity for high 
incomes, which is grounds for certain 
types of legal action in some states. 

Components 

A high-fidelity system may be visual
ized as a chain with a phonograph 
pickup at one end and a listener at the 
other end, with sausage-like links, called 
components, in the middle. 

Pickups 

The first component or link is known 
as the pickup, because it picks up the 
bends in a record groove and converts 
them into various forms of distortion 
and frequency response. The turntable 
is sometimes considered an integral part 
of the pickup, but it isn't really because 
they maybe purchased separately as 
well as together. Pickup arms may be 
purchased separately too, except when 
the turntable is a record changer. 

* Golf View <f Bose Valley Bas. 
Wallingfora, Pa. 
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Turntables 

The turntable is a circular table which 
turns, or rotates, the record in the same 
direction at all times. It is essential 
that the turntable not change direction 
while playing a record, or disc, for this 
will cause wow, which is unpleasant to 
musical ears as well as to the people 
who have the musical ears. Wow that is 
too fast to be called slow-speed wow is 
called high-speed wow, or flutter, while 
mechanical vibrations cause grumbling 
noises and sometimes profanity. 

Every turntable has a motor, futu
ristic styling, and lower rumble than all 
competing brands tested by an Inde
pendent Consumer Investigations Labo
ratory. 

Styli 

All pickups have styli, which are 
either changeable by the user or are 
not, depending upon several factors 
which are most exceedingly important 
and should be borne in mind whenever 
shopping ·fQr 'a -pickup. 

Most styli wear out with use, al
though non-wearing osmium styli are 
supplied with all department-store con
sole phonographs. 

Amplifiers 

The next sa usage (or link) in the 
high-fidelity chain is the. amplifier. This 
converts the tiny electrical impulses 
from Debussy's Clair de Lune into watts 
of horsepower such as Bach's Toccata 
and Fugue in D Minor. Either 1 or 100 
watts of power is entirely adequate for 
home listening, so the wise buyer will 
choose an amplifier of that power and 
will not allow himself to be misled by 
conflicting expert opinions. 

Some amplifiers have a built-in pre
amplifier and some do not, just as some 
of them have Fletcher-Munson curves1 

and others have transistors.2 It isn't 

1 The Fletcher·Munson curve was named 
after Messrs. Fletcher and Munson, who 
wrote a technical paper provil).g once and 
for all that equally loud sounds aren't 
necessarily equally loud. 

• Transistors are not named after. any
body, because some of these are much 
louder than others, regardless of fre
quency. 

necessary for the novice hi-fi enthusi
ast to worry about the difference unless 
he is the kind of person who likes to 
worry about differences. 

One difference between amplifiers is 
known as distortion, and it is by far 
the most important characteristic of an 
amplifier because it affects. the way it 
sounds. Frequency response is even more 
important than distortion, except to 
those bigots who consider distortion 
more important than frequency re
sponse. These people have golden ears 
and attend orchestra concerts 'and 
make a point of always selecting 
records with blemishes, that are some
times known as clicks and pops. Clicks 
and pops are the most important 
characteristics of phonograph records, 
just as hiss is the most important char
acteristic . of magnetic tape. Tape hiss; 
however, is of less significance to people 
who own phonographs and not tape 
decks. Some of these contain playback 
equalizers and some of them have RIAA. 

RIAA'S 

The RIAA is a curve, like a frequency 
response. The ideal frequency response 
curve is not a curve at all; it is a straight 
line. This is called uniform frequency 
response, and it is desirable except when 
it is complementary to another curve 
which is not a straight line and is there
fore called an equalization curve. 

Equalization is less important today 
than it used to be, because all record 
manufacturers add a cert;ain amount of 
bass attenuation and decibels to their 
discs, whereas' several years ago they 
did the same thing only differently, de
pending upon whim and supported by 
Good Engineering Practice. It used to 
be very confusing, but it isn't any more, 
thanks to the discovery of RIAA. 

Loudspeakers 

After the RIAA comes the loud
speaker, which is the most important 
link in the high-fidelity chain because 
it is the worst. Some loudspeakers have 
horns, but high fidelity enthusiasts living 
in the Manhattan area are not allowed to 
llse horns so they use direct radiators. 

(Continued on page 98) 
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Defense and the 
Hi-Fi Bachelors 

C. H. MALMSTEDT~: 

Deep in a world of calculus, navigation, thermal units, boilers and 
ballistics, a superb "home" hi-fi system helps maintain a balance 
between the science of the age and the culture of the ages. 

I
T BEGAN in the early 1950's on board 

a destroyer-the USS Evans of the 
U.S. Seventh Fleet. Operating in 

waters of the Western Pacific during 
and after the Korean War, the Evans 
was a busy beaver: direct action in the 
war, patrolling of the Formosa Straits, 
a full schedule of training made neces
sary by manpower requirements and the 
rapidly increasingly complexity of sci
entific equipment necessary to naval op
erations in modern national defense; 
then the long, lonely haul back to home 
base in Long Beach, California-and 
out again for more of the same. 

Among those to whom this posed a 
cultural problem was Lt. E. L. St. Ville, 
then chief engineering officer of the 
Evans. The problem: The West and its 
way of life had to stand well defended 
against all who would challenge it, and 
to this end it was every man's duty to 
give it the best that was in him; but 
even the best of hopes and assurances 
gave no promise of an early return to an 

* Carmel Valley, California. 

In Two Parts-Part One 

unthreatened life at home or abroad. 
The crux of the problem, then was how 
to carry along in the world of science 
and defense, afloat or ashore, a means of 
keeping in imbroken contact with what 
was one of the finest things in the West
ern way of life-music. 

On board the Evans, the first answer 
was a hi-fi record player and a slowly 
growing stack of LP records, specimens 
from pop tunes of the day to sympho
nies and operas. 

While the Evans ploughed the Pacific, 
its chief engineer discovered via hi-fi 
music what many technical men have 
discovered: that science, far from being 
the enemy of the arts, as many have in
sisted, is in fact the pollen-carrier that 
exposes to the finest music many who 
might otherwise never be subjected to 
its beauties; and he discovered that it 
works the other way round, too-music 
has become the pollenizer of limitless 
scientific advance. On the Evans, books 
and magazines on sound reproduction 
soon took their place beside volumes on 

Old Glory amid 
oaks at the en
trance to the BOQ 
-a setting that en
hances the best of 
hi-fi music within. 
(Official Photo
graph, U.S. Navy.) 

marine engineering and naval proceed
ings. The hi-fi system then was, how
ever, far from the superb installation 
that now graces a room of the Bachelor 
Officers' Quarters at the U.S. Navy Post
graduate School on California's Monte
rey Peninsula. 

Back on Dry Land 

Fission for the next stage of develop
ment was provided by the San Francisco 
Hi-Fi Show of 1956. The fissioning agent 
was a JBL "Hartsfield" speaker incor
porating a 15-inch woofer and a high
frequency driver with acoustical lens. 
The then-current price-$750-was 
enough to cause any sailor to blink more 
than once, and to render him forever 
unhappy with anything less. Want ads 
soon located the same speaker for some 
30 per cent less, a rare event. Within 
hours, the speaker stood in a corner of 
a BOQ room, with a ready audience of 
navy officers waiting to hear it, even 
with only the old record player to drive 
it. 

Connected to the 8-watt output of this 
unit, the new speaker quickly proved 
itself. It actually took less energy to 
drive it than did the three speakers in
corporated in the record player. 

The audience stood back enthralled
and the big chain reaction had begun. 

Among other officers assigned to the 
General Line School for postgraduate 
work, as was Lt. St. Ville, myriad hi-fi 
installations began to crop up. There 
was, however, no indication as yet that 
this positive chain reaction would 
eventually influence installations in the 
homes and naval facilities of foreign 
countries-nor of the fact that the very 
decor, furniture, and general appoint
ments of Lt. St. Ville's room would soon 
tmdergo a modification dictated largely 
by sound-reproduction considerations. 
Why limit the beauties of opera, sym
phonies, choral renditions, with inade-
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"Spinet" Equipmen t Cabinet w ith 
B-500 "Spinet" Speake1's f01' ste1'eo. 

U1'ban Ste1'eo Ensemble of B-302A 
SlJeake1's with Equ'ipment Cabinet. 

P1'ovincial Equipment Cabinet with 
B-30 2 A P1'ov incia l Sp eak ers . 

As a charming center for The Very Best in Sound, team your 
Bozak Speakers with a Bozak Equipment Cabinet of identical 
styling and craftsmanship. Roomy, well-venti la ted accom!p.oda
tions for your choice of top-quality components include adjust-
able shelves for the tuner, control and power units ... space for 
turntable or changer with record-storage below . .. front doors 
a nd removable backs for maximum convenience in installation 
and use. These features, plus the restrained good taste of design, 
make a Bozak ensemble the logical way to integrate the finest 
in sound re-creation with your own preference in decor. 
See a Bozak franchised .dealer, or write today for literature. 

BOZAK • DARIEN. CONNECTICUT 
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After the day' s chores-re la xat ion . Navy nurses G re tche n Hill and Do rothy Toma c 
dropped in for a share of it, too; Lt. St. Vill e hosting . (Official Photogra ph, U.S. Navy.) 

quate acoustic receptivity~ Down went 
a wall-to-wall rug. And that desk over 
there, against the other wall. Now, over 
here, a sofa, just the right distance 
from the speaker; drapes for those win
dows; a man sp ends his money for one 
kind of r ecreation or another; let's make 
this one as close to perfect as possible. 

The quest for perfection led through 
amplifiers. Next over the counter came 
a Scott 121-B pre-amplifier and a Mc
Intosh 60-watt power amplifier. Result: 
"Wonderful sound . . . Also, not-so
wonderful rumble," for the Scott and 
the McIntosh amplified not only the 
perfection of music but as well the im
perfections of the old-style turntable. 
Despite its valiant past service, the 
weak link in the chain had to go. Its 
successor : a Scott 710-A stroboscopic 
three-speed professional turntable with 
an ESL professional arm and cartridge. 

Eureka 

Now the H artsfield and the amplifiers 

I 

came truly into their own. So much so, 
in fact, that the new tmntable soon 
acquired a mate-a Fairchild 411-H 
tlu:ee-speed professional. The supply of 
discs, meanwhile was climbing rapidly. 
So was the popularity of the BOQ 
room that housed them, and things soon 
took on a communal aspect: Who had 
what composition recorded by which 
orchestra ~ Soon the corridors that had 
for years heard little more than talk of 
cngineering, navigation, aviation and 
reactors, rang with cries such as: "Going 
into town ~ Good. Bring me back a 
Beethoven Number Nine. The RCA one 
by Fmtwaengler and the Bayreuth F es
tival Orchestra and Chorus . . . And, 
say, there's a nmse below who wants 
the Von Karajan one of the Tschaikow
sky Sixth. Columbia. Qkay~" 

It was more than O.K. Students from 
foreign lands-Chile, Belgium, Formosa, 
J apan-hecame interested. There Was 
more to be learned here than the science 

of modern defense and warfare. In Lt. 
St. Ville's room alone, the collection of 
popular and classical records was al
ready in the hundreds and the quality of 
sound reproduction "out of -this world," 
ohviously unsurpassable. 

And then the inevitahle happened. 
It was the San Francisco Hi-Fi Show 

0f 1958 that upset this monophonic ap
ple cart. The new audio fans of the 
Postgraduate School had, of com se, 
known about tape and the captivating 
advance of stereophonic sound ; but this 
was the first time they l;1ad heard it on a 
grand scale-music so faithfully repro
duced in "latitude and longitude" that 
it was as though a new dimension had 
been introduced to perception itself, 
even if that dimension was called an 
"illusion." Qne thing they knew for a 
certainty-the "unsurpassable" instal
lation at the BOQ would never be the 
same again. 

It wasn't. Stcreo came in fast. 
First: an AM-FM tuner (Scott 

330-B) to bring in the AM-FM stereo 
broadcasts transmitted from time to 
time by the San Francisco stations ; 
another pre-amplifier (Scott 121-C), and 
another McIntosh 60, to feed a second 
bass-reflex speaker- a home-made job 
resulting from a do-it-yom self program 
and consisting of a 15-inch woofer and 
two three-inch cone tweeters. The Fair
child turntable now acquired a Rek-O
Kut professional pickup arID and a 
Pickering 371-D magnetic stereo car
tridge- which later gave way to a Fair
child 232 which, in turn, is now resting 
while a Shme Dynetic is being tried out. 

The system was better than ever. But 
it was barely completed before it be
came inadequate. Too many shortcom
ings. For one thing, not many stereo 
discs were yet available. For another, 
much good stuff came over the AM-FM 
stereo broadcasts but was then lost . And 
already there was talk about the coming 
of multiplexed FM stereo broadcasting; 
more good stuff that would be lost-

(Continued on page 78) 

Left: Center and right channel speakers and fri ends: Lt. E. l. St. Ville, Lt. Richa rd Avri t, Miss Danye Tamminga, and Miss 
Jean Meyers. Right: Left channel and ce nter speaker syste ms. The p ia no, too, has been recorded on many an occas io n. 
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Altec presents the 353A-
the· ultimate in stereo power . •• 
control ... modern styling. 

PREAMPLIFIER 

=:::::~::(.}?'Ll?1 AZtec offers you so many features 
single stereo unit-at such a low price. 

• 100 watts stereo program peak , 50 watts rms continuous, 25 watts per channel (nominal), stereo 
or mono." Matricing network for three channel stereo.· Entirely new fashion-coordinated design and colors 
(platinum pink and platinum gold) blend beautifully in any decor .• Highest quality components including 
full-size tubes, maintain reserve power to give top performance for years even under maximum operating 
conditions. · Simplified controls for greater ease of operation . • Exclusive Altec ventilation formula 
prevents overheating. · Feedback type equalization plus feedback all around tubes for minimum distortion. 
• Recorder outputs independent of gain and tone controls . • Dual microphone inputs for stereo recording. 
• 14 stereo or mono inputs: magnetic phono, ceramic phono, tape head, tape machine, radio, microphone, 
and multiplex. · 6 stereo or mono outputs: channel A and channel B recorder, left and right speaker, center 
channel speaker, auxiliary speaker. · Dimensions 5%" H x 15" W x 1114" D (over knobs) • Weight: 

approximately 35 pounds. · PRICE: $199.50 

CONTROLS: Input selector switch, Channel balance control, Dual Gain control, Dual Bass control, Dual 
Treble control, Stereo two channel-three channel switch, Stereo standard-reverse switch, Stereo
monophonic switch, Rumble filter switch, Loudness contour switch • DISTORTION: Less than 1 % THD at 
25 watts 1,000 cps, each channel; Less than 1 % THD at 20 watts 30 to 15,000 cps each channel . FREQUENCY 
RESPONSE: -+-1.0 db 20 to 20,000 cps at 25 watts; -+-0.5 db 10 to 30,000 cps at 1 watt . TONE CONTROL RANGE: 
± 14 db at 50 cps; -+-14 db at 10,000 cps . OTHER FEATURES: Auxiliary speaker connections for stereo or 
mono programs. AC circuit breaker for thermal overload protection, DC heater supply to low level signal 

12-85 
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tubes. Silicon rectifiers in high voltage supply. 

ALlEE 
~ 

ALlEC LANSING CORPORATION, Dept. lOA 
1515 South Manchester Avenue 
Anaheim, California 
A Subsidiary of Ling-Altec Electronics, Inc. 
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FISHER COMPLETE STEREO SYSTEMS are the result of a well-established 

fact that performance standards for stereo-true, full-dimensional stereo-are much higher 

than those for comparable monophonic reproduction. To meet those requirements in this, 

the fabulous age of stereo, we are proud to offer not one, but five complete 

stereo SYSTEMS. In each of them you will find components of the highest quality, and 

perfectly matched-not merely in appearance, but in function and performance as well. What 

is more, each system has been designed for simple and instant installation. 

Plan to hear the FISHER Stereo Systems at your high fidelity dealer. 

These FISHER components may also be 
purchased I NDIVIDUALLY, io augment the performance 

of any quality component you already olUn. 

WRITE TODAY FOR NEW STEREO LITERATURE! 

FISHER RADIO CORPORATION. 21.2944th DRIVE. LONG ISLAND CITY I, N. Y. 

Export: Morhan Exporting Corp., 458 Broadway, New York 13, N. Y. 
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THE FISHER 

Stw'P~n 
INCLUDES THE FOLLOWING: 

• Stereo FM-AM Tuner With Master 
Audio Control-all on one compact 
cha ss is_ Independent FM and AM 
tuners for stereo or monophonic 
broadcast s, plus - multiplex recep
tion With the plug-in FISHER MPX-
20 Adaptor. Cascode RF stage on 
FM for extreme sensitivity_ Separate 
MICRO-RAY Tuning Indicators_ Rotat
able AM antenna_ Fourteen front 
panel control s and switches_ Uni
form frequency response from 20 
to 20,000 cps_ Hum, noise and dis
tortion, inaudible. $249.50 

Cabinet, $15.95 
MPX-20 Multiplex Adaptor, $49.50 

• Stereo Amplifier-a superb instru
ment designed for flawless audio 
reproduction at a moderate cost . 50 
watts in stereo. Harmonic distortion 
only 0.8% at full rated 'output. Hum 
and noise better than 90 db below 
rated output-completely inaudible. 
Frequency response is 20 to 20,000 
cps , + 0 to - 1 db. Stereo Input 
-Level, Bias controls, Phase Inverter 
and DC Balance controls. $119.50 

• Free-Piston Three-Way Speaker Sys
t em for bookshelf or floor - the 
world's first high-compliance plus 
high-efficiency speaker system! Mag
net assembly 92% ,more efficient be
cause magnetic flux is fully concen
trated in the air gap. Unmatched 
bass and transient response . For any 
amplifier, 10 watts to 60 watts ! 
Equipped with one 12" woofer, one 
5" mid-range and one super-tweeter. 
Mahogany, Walnut, Cherry, Blonde, 

$129.50 
Unfini$hed Birch, ready for staining, 

$124.50 

• THE FISHER Stereo Perfectionist 
II, compl ete with two XP-1 Free· 
Piston Speaker Systems. $693.45 

• Other Stereo Perfectionist Sys
tems Priced $626.45 to $900.35. All 
Prices Slightly Higher in the Far West. 
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Simultaneous Design 
WILLIAM C. DILLEY :;: 

A look into the newly created field of the "Audio-Architect" 

THE PROBLEMS of audio-electronic engi
neers are quite straightforward aml 
well understood. Not so fortunate is 

t he audio-architectural engineer. The 
blending of these two fields, while logical, 
causes rise to problems not experienced 
,in either separately. Whereas the audio 
engineer is usually dealing with technical 
subjects ancl technically trained people, t he 
rapid expansion of audio into the home has 
t hrown the audio-architect into direct deal
ing with the,",Jto,lr!J«~hnical public. To him 
lies the task o-l r'esofVing t heir musical 
whims in an architectural manner while 
still retaining his self respect as an audio 
engineer. 

Internal, or built-in, installations can be 
designed with the conception of the home 
and offer no real problems, but the ex
ternal, or free-standing designs can cause 
considerable audio compromise. The true 
audio fan is a joy to work wit h, since no 
architectural butchery is too great a price 
if the audio installation is perfect . This 
individual, however, represents a minority, 
since his interest usually results in a "do
it-yourself" project. 

The "average custom installation public" 
(if such a generalization can be used ) de
sires excellent audio reproduction but 
without grotesque objects and gadgets of
fending t he eye. The primary considera
t ion, obviously, becomes the speaker sys
tem, if of any significant size. 

Excluding all audio labor, this design 
then is satirically defined as: The art of 
successfully obscuring mammoth objects 
and blending huge fixt ures into the decor 
of their surroundings. 

Such a task the author experienced in 
his own home_ I am an advocate of huge 
horns and most certainly would, for, my 
own pleasure, prefer rack-mounted Ampex 
tape machines. Inasmuch as my living 
room must double as a "business" listen
ing area for extracurricular advertising 
purposes, this approach was not permis
sible_ The design must closely parallel a 
t ypical home installation. I allowed myself 
the one luxury of retaining horn design in 
the speaker syst ems, and set about the task 
of losing them in the r oom_ 

The console consists of an integral unit 

* 577 E. Avery St., San Bernadino, Cali
fornia. Designer of the equipment shown 
on the cover of the September issue. 

Fleetwood TV en
closed in cabinet 
to make artificial 
corner for Klipsch-

type speaker. 

to ho use all electronic equipment and act 
as a limited storehouse for records and 
tapes. (Partitioned sliding drawer in bot
tom.) Since it was originally designed as 
a monophonic unit, the p lacement of some 
items is not now opt imum_ 

A Grundig TM819 tape recorder was 
selected, because of its lu.. .. m ries and at
'tendant small size. The main considerat ion 
was the hysteresis synchronous motor with 
'direct drive, and both direction and speed 
b eing controlled by motor windings alone. 

A stereo head was added in place of one 
of the erase heads to convert to stereo, with 
no internal wiring or switching changes re
quired_ A dual channel pre-amp was de
signed to fit into a 3-in. space t o the rear 
of the t ape recorder and provides control 
for all stereo operation. The Fisher control 
011 the front is used for all monophonic 
operation. Records are p layed on a Rek-O
Kut t urntable with a Fairchild arm utiliz
ing either F airchild 232 (stereo) or F air
child 225A (mono) _ The unit is powered 
by two F isher 80AZ 30-wat t amplifiers 
located below t he turntable and tape deck. 

The speaker systems wer e located op
posite the main seating area in spite of the 
fact that no true corners existed for two 
corner designed speakers. One partial 
corller existed and was ut ilized, as shown 
ill t he accompanying photo. An extension 
was needed on one side to complete the 
horn and was f urther expanded to serve as 
room divider, plant er, and TV cabinet . The 
enclosed cabinet allowed no ventilation, 80 

the unit is suppor ted lh" off the floor to 
allow normal chimney type ventilating 
action-exhausting through t he open grille 
cloth extended around the corner (to carry 
the line of t he speaker and break up the 
projection into the room ) . 

The unit itself is, f undamentally, a 
Klipsch folded horn bott om with a modi
:tied Electro-Voice Patrician top, a f our
way system. 

The second speaker system is a specially 
designed four-way system utilizing ex
ponential wood horns throughout, with the 
exception of t he tweet er_ Per formance of 
the second syst em is quite similar to the 
first , despit e a slightly higher horn cut -off 
frequency in t he low bass folded horn_ This 
design is quit e represent ative of t he task 
of audio design for a specific shape (avail
able space) and associated architectural 
requirements_ IE 
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Realistic Audio Engineering 
Philosophy 

NORMAN H. CROWHURST~' 

The author presents the why's and wherefore's of the Unity-Coupled circui.t which i~ ~he basic differ
ence between Mcintosh and other amplifiers, and according to the author It exemplifies the progres
sive approach to amplifier design. 

THERE SEEM TO BE two basic approaches 
to the design of an amplifier. In one 
a price is decided upon, according to 

the intended market, and then different 
circuits are investigated, with careful 
cost comparisons, to find out how good 
the amplifier can be made within the 
price already fixed upon. This approach 
may lead to extremely competitive pric
ing of amplifiers but it is not conducive 
to progressive design. Instead design is 
tied to old-established readily-obtainable 
components, and research into new com
ponents is to be avoided. 

Progressive design cannot be restricted 
by "what has always been done." The 
original unity-coupling patent broke 
away from accepted circuitry, and re
quired one special component to do it
the bifilar-wound output transformer. 
Pentodes (or tetrodes) had become estab
lished as the most efficient way to achieve 
output power. Operated in Class B, the 
efficiency is extremely attractive. But 
certain distortions were previously "in
herent" to this kind of circuit. Unity 
coupling resulted because its inventor 
did not accept their inherent nature, but 
found an effective way to eliminate them. 

This article does not aim to tell you 
that the McIntosh line of amplifiers is 
the best. The often-asked question about 
which is the "best" amplifier is incapable 
of an unqualified answer. The McIntosh 
approach is one very good way to make 
amplifiers whose performance rates high, 
and it exemplifies the realistic engineer
ing philosophy. But before getting into 
the real "meat," one minor, but common, 
source of confusion needs clarifying; 
the words "unity coupling" are applied 
to more than one circuit. Beside the 
circuit discussed here, a variety of single
ended push-pull also has this name. 

The so-called single-ended push-pull 
method of operation uses two tubes in 
the output, connected in series between 
B + and B -. (Fig. 1). In the quiescent 
condition, with no signal passing, half 
of the total B-supply voltage is across 
the upper tube and half across the lowel' 
tube. Driving the grid of one tube posi-

* 216-18 40th Ave., Bayside 61, N.Y. 
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V=~8 SUPPLY++ V. 

Fig. 1. Signal and supply current rela
tionships in the so-called single-ended 
push-pull circuit. This also has been 
called "unity coupled," but is not to be 
confused with the circuit so named in 

this article. 

tive and the other negative causes the 
voltage distribution to change. Inter
posing a load between this center tap 
point and ground reference, which is at 
the same a.c. potential as either B + or 
B ~~ causes a variation in current through 
the two tubes as well as a variation of 
voltage across them. In this way, by 
suitable matching, each tube works with 
a load line very similar to operation in 
normal push-pull. 

One major problem arises with this 
circuit because the reference point for 
the upper-tube grid is not ground while 
that for the lower one is. This means that 
the drive excursion provided for the 
lower tube has to be just the necessary 
grid drive, while that for the upper tube 
has to be the grid drive in addition to 
the audio output voltage. Thus an un
balanced phase splitter is needed. This 
produces a circuit much more suscepti
ble to distortion than is the true push
pull arrangement, even when the correct 
load resistance is applied to the output. 
Practical operating conditions, of course, 
never apply the true load resistor for 

which the amplifier is designed, but a 
loudspeaker, in which the load imped
ance deviates with frequency and in
cludes reactive components. With this 
kind of a load, one tube produces all the 
output, while the other produces all the 
distortion. 

Some variations of the single-ended 
push-pull circuit use a feedback ~om
pensating arrangement that readjUSts 
the grid drive to the two tubes to balance 
out for this variation. However, even 
with such arrangements, the basic circuit 
introduces more distortion than the con
ventional push-pull arrangment. 

The redeeming feature in the claims 
made by the designers of the single
ended push-pull circuit is the large 
amount of feedback that can be applied, 
due to avoidance of the hitherto neces
sary output transformer. This design 
permits as much as 40 db of over-all 
feedback to be applied. Thus, even with 
distortion figures in the region of 40 per 
cent, it is possible to end up with a re
sultant distortion in the region of 0.4 
per cent, which looks quite.an acceptable 
figure. But this figure overlooks two im
portant facts: (1) the nominal figure of 
0.4 per cent distortion is only obtainable 
working into a resistive 'load, such a 
circuit must inherently pro.duce much 
more distortion when practical loads are 
applied; and (2) even the 0.4 per cent 
is relatively high distortion. 

The idea that avoidance of the output 
transformer has automatically freed us 
of many of the distortion problems that 
have come to be regarded as coincident 
with this component is mere wishful 
thinking. Unity coupling, however, is 
built around a rather special kind of 
output transformer. 

Class-B Operation 

For some time now it has been realized 
that the most efficient output tube to use 
is a pentode or beam tetrode, and fur
ther, the most efficient way of using a 
pair of output tubes is to work them in 
class B, or as near to this condition ~s 
possible, so that the quiescent current IS 
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C(meral Electric's all-neZ{' , R-22 8tereo Cart rid rre 
I'" 

Outstanding in alJ four 
critical areas .... 

A masterpiece of stereo cartridge design and manufacture, the VR-22 is outstanding in all four 
critical areas of stereo cartridge performance: Channel separation-Up to 28 db for maximum 
stereo effect. Nothing higher on the market! Response - Smooth and flat for superior sound from 
20 to 20,000 cycles (VR-225) , 20 to 15,000 cycles (VR-227). Freedom from hum-triple-shielded 
against stray currents. Compliance-Tracks precisely, not a trace of stiffness. Hear it at your 
dealer's soon. 
VR-225 with .5 mil diamond stylus for professional-type tone arms, $27.95*. VR-227 with .7 mil 
diamond stylus for record changer or turntable, $24.95 *. 
TM-2G Tone 'Arm-a professional-type tone arm designed for use with General Electric stereo 
cartridges as an integrated pickup system, $29.95 * . ' Manufacturer's suggested resale prices. 

Acdaimed 
by the 
experts! 

Oliver p, Ferrell 
Editor 

Hi-Fi Review 

te ••• the VR·227 is a top performer. The 
frequ ency response •. . is as flat as a ny 
cartridge tested to date. Channel -t o-chan 
ne l separation in the vi.tnl area between 
700 cycles and 8000 cyc les was eq ual to 
the very best stereo cartridges now offered 
tho public." 

Wm. A. Stocklin 
Editor 

Electronics 
World 

te o • • listening tcsts did not show up any 
flaws. Frequency reSI}onsc from 30 to 
15,000 cps (limit s of our tes t) was 
within 2.25 db of flat. Provides about the 
bes t channe l separa ti on available of any 
checked with the exception of [ car trid ge 
se lling for 565.00 ] in the frequency range 
from about 5000 to 9000 cps." 

C. G. McProud 
Editor and 
Publisher 

Audio 

u ... is eVen better than its predecessor 
with respect to outp ut , chan ne l separa
tion and extended frequ ency response 
and the two channe ls balance wi thin 
±2 db to 15,000 cyc les. The shielding 
has been improved and the grounding of the 
shield nnd the me thod of shorting the two 
'ground' terminal s are well th ought out." 

For the finest monaural performance, too: the VR-22 or the famous VR-2. 
Audio Components Section, Auburn, N. Y. 

GENERAL. ELECTRIC 
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Fig. 2. Effect of overbias of class-B out
put tubes on waveform, showing cross

over distortion. 

quite low and large plate current excur
sions are only drawn when there is a 
large audio signal. 

One of the problems of class-B oper
ation is that incorrect bias can produce 
a form of diStortion known as crossover 
distortion. This is due to the fact that 
transition from opeI:ation with one tube 
in one half cycle to the other tube during 
the other half cycle is not a smooth one. 
Crossover distortion shows up when the 
tubes are over-biased so there is a short 
period during which neither tube con
ducts current. This produces the wave
form shown at Fig. 2. 

In the early days of class-B operation 
much was said about this form of dis
tortion, although it proved to be fairly 
easy to eliminate it by careful attention 
to bias arrangment. Some of the early 
class-B amplifiers, using transmitting 
type triodes with higher-than-normal 
plate-supply voltage, and extra high 
grid bias to match, were extremely ef
ficient amplifiers in the higher wattage 
ratings. However, these amplifiers re
quired extremely carefully designed 
drive as well as output transformers and 
a very well regulated plate supply. And 
the use of at least two transformers in 
the amplifier rendered them difficult for 
application of any degree of feedback, 
although the distortion of well-designed 
units was not more than that of 'Well
designed class-A amplifiers of the period. 

Improved tube techniques led to the 
use of pentodes and beam tetrodes more 
extensively as output tubes and circuits 
employing these could certainly deliver 

a bigger output more efficiently than 
their earlier predecessors. The one fly in 
the ointment about using beam tubes 01' 

pentodes in class-B operation proves to 
be the so-called "notch" distortion. This 
has been confused with crossover distor
tion but it is not the same thing. To some 
extent it is due to similar causes. Both 
distortions occur with tubes biased to 
operate in class-B. 

While notch distortion proves almost 
impossible to avoid with pentode or beam 
tetrode output tubes, using normal trans
former construction methods, it is not 
limited to these tube types. The lower 
plate resistance of the active tube in a 
push-pull triode circuit can contribute 
to the damping of the notch oscillation, 
which will not happen in the pentode 
circuit. The notch is excited by the sud
den transfer of plate current from one 
half of the primary winding to the other, 
which triggers the resonance of the in
active winding, between its self-capaci
tance and the leakage inductance to other 
circuits, the secondary with its load,· and 
the other half primary with its tube 
plate resistance. 

The leakage inductance resonating 
with primary capacitance is damped 
only by the load resistance on the second
ary (usually in between the two pri
maries) and by the plate resistance of 
the tubes in shunt with the effective 
resonant circuit. (Fig. 3). Plate resist
ance in a class-B circuit has a widely 
fluctuating value and in effect becomes 
almost open circuit at the crossover 
point, which stimulates the resonant 
circuit at the point 'Where it is shock 
excited, especially when the exciting fre
quency becomes higher so as to approach 
more closely the resonant frequency. 

For this reason, with even a moder
ately well-designed output transformer 
an amplifier employing pentodes or beam 
tetrodes in class-B push-pull would pro
duce notch distortion at frequencies from 
3000 cycles and up. It might be thought 
that over-all negative feedback would 
successfully eliminate the notch. But this 
does not occur, because the resonant fre
quency of the notch itself is also at a 
point where the feedback stability char-

MAY ·BE ONE OR TWO NOTCHES AC
CORDING TO RELATIVE MAGNITUDE 
OF LEAKAGE COMPONENTS AND CA-

~--~~~~:-~~'~ 
"-____ --' RESISTANCE 

fig. 3. Equivalent circuit of the quantities that cause "notch" distortion. 
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[ 
fig. 4. How the bifilar-wound, unity
coupled circuit avoids the leakage flux 
transfer impulse that causes notch dis
tortion. As plate current is equal to 
cathode current minus screen current, 
the effective current in both half-wind
ings (reg·arding the bifilar pair as a 

unit) is always equal. 

acteristic approaches its marginal condi
tion. This means that, at best, the feed
back will not improve the notch distor
tion and, at worst, it may considerably 
exaggerate it. 

Eliminating Notch Distortion 

How then can notch distortion be 
eliminated from this kind of output 
circuit? Two steps can be taken towards 
this end: ( a) to bring the resonant cir
cuit causing notch distortion nearer to 
critical damping; (b) to eliminate the 
excitation of the notch, due to the effec
tive transfer of current suddenly from 
one winding to another. 

Using straight pentode class-B oper
ation, it might be possible to reduce pri
mary capacitance by careful winding 
procedure. But this would merely push 
the notch frequency (i.e. its sharpness) 
out further, by raising the resonant fre
quency and correspondingly raising the 
point of marginal stability, where feed
back ceases to help. 

Reducing the leakage inductance, on 
the other hand, will increas!l the damp
ing provided by the load. While this 
might conceivably eliminate notch dis
tortion into a resistance loaa, it might 
reappear when a reactive speaker load 
is used. 

Excitation of the notch occurs due to 
leakage inductance between halves of 
the primary, so that transfer of current 
from one half to the other induces a 
voltage kick in this inductance. Part of 
the solution, then, rests in eliminating or 
minimizing the leakage inductance be
tween halves of the primary winding. 
Adequate results could probably be ob
tained by reducing the referred leakage 
inductance between primary halves to a 
small fraction-in the region of 1/10-
of the leakage inductance between the 
primary and secondary. This method is 
necessary for a transformer intended for 
ultra-line¥, operation, if the ultra-linear 
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new enera ectric 

; 

! 
! 

I 
l. __ _ 

stereo amp i ler 
Power: 56 watts (28 watts per channel) music power . More tha n enough 
to drive even low efficiency speakers. Response flat (± 0.5 db) from 20 
to 20,000 cycles, with less than 1 % distortion . Channel Separation 40 db. 

Soundly engineered: Powe r tubes at the extreme back for mare ventila
tion, cooler operation. U. S. tubes used throughout. Advanced circuitry 
for easy servicing, stable performance . Speaker phasing switch at rear . 

Nine inputs and four outputs: controlled quickly and functionally with 
two multi·purpase controls. For stereo and monaural cartridges, tope 
heads and tuners. Gives you fle xi ble command of inputs and complete 
selection of speaker combinations . 

Sensitive music controls: loudness : combined wit h power an·aff. Can· 
tour: for automatic boss boost at low volume. Balance: continuously 
variable to " off" on either channel. Boss and treble : dual concentric 
type to adjust channel s together or separately for use with non.matching 
speaker syste ms. 

56 watts of power, soundly engineered, a versatile beauty. 
From front to back, a remarkable achievement at $189.95* 

Designed for beauty and value: Featuring a recessed front panel, the G-7700 comes 
complete in a beige vinyl case, the G-7710 in a white vinyl case. The price is a modest 
$189.95 *, including case. (The G-7600 delivers less power, 20 watts per channel, 
has nearly all the above features. In saddle brown vinyl case $139.95 *.) 

·Manufacturer ' s suggested resale prices. 

Remote Control RG.l000. Two knobs permit adjust
ment of channel balance and volume up to 30 feet 
from amplifier - without moving from your chair. 
30 foot cord included. $14.95 * 
FM·AM Tuner, Series FA-IS. Receives even weak 
signals with unusually low distortion, hum and noise 
level. Drift-free. Visual meter for pinpoint FM 
center channel tuning and optimum AM signal 
tuning. RF amplifier stage in both FM and AM 
increases sensi ti vi ty. FM multiplex jack for stereo 
adaptor. Built-in AM antenna; FM dipole included. 
Colors match General Electric amplifiers. $129.95 * 

r 

See and hear the General Electric Amplifiers and Tuners at your Hi-Fi dealer's now. 

Audio Components Section, Auburn, N. Y. 
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OUTPUT 
TUBE BIAS 

BIFILAR 
OUTPUT TRANSFORMER 

PRIMARY 

ing an output stage in itself rather than 
by over-all feedback. Use of a tightly 
coupled arrangement, such as this, makes 
the degree of linearization practically 
independent of output lo~ding. With 
normal pentode operation, changing the 
output loading can change the feedback 
from its nominal 20 db or so, up to over 
40 db-without taking into account pos
sible phase effects. Utilizing this method 
gets the damping factor above unity 
without any risk, and stabilizes the over
all feedback' to within a db or so (and 
phase to a few degrees). 

Fig. 5. How the bootstrap circuit works, by making the screen swing help produce 
the required grid drive. Dashed portions of the small waveforms indicate the part 

during which the output tube shown is inactive and the other one takes over. 

The other advantage is that use of 
over-all feedback to linearize a distor
tion basically produced by the output 
stage deliberately distorts the waveform 
handled by the relatively linear part of 
the amplifier (by as much as 40 per cent 
in the example quoted earlier). By line
arizing the output stage as an . entity, 
which is achieved by the use of a circuit 
such as unity coupling, this problem does 
not arise. Then the over-all feedback can 
be used to reduce the residual low-order 
distortion present in the output circuit 
to an even lower percentage and to get 
an even higher damping factor. 

counterpart of notch distortion (an even 
worse animal) is to be avoided. 

However, the IWproach adopted by 
McIntosh is more of the "brute force" 
type, by reducing the leakage inductance 
between primary halves to vanishing 
point with the use of bifilar windings. 
At the same time the use of unity cou
pling makes a double .step to prevent 
any kind of load from allowing even a 
suspicion of notch distortion to return. 
(See Fig. 4). 

In the first place the significance of 
the term "primary half" · is changed. The 
primary winding is divided, not in two 
parts as in the normal push-pull, but 
into four parts. Thi whole of the wind
ing connected in the cathode circuit is 
wound bifilar with the whole of the wind
ing connected in the plate and screen 
circuits. In this wayan equal number of 
primary turns is interposed between 
cathode and ground as that between 
plate or screen and B plus. The cathode 
and screen of each tube are connected to 
the same end of the bifilar pair while 
the plate is connected to the opposite 
end. As the two windings are wound in 
such close proximity as to be virtually 
only one winding, this means that each 
of the tubes is . effectively connected 
across the whole of the primary winding. 
When, during one peak of an audio 
signal, only one of the tubes is conduct
ing, the whole of the primary winding, 
in effect, is carrying the current of this 
tube, one half of one of thebifilar wind
ings carrying the plate current, while 
the other half of the other bifilar wind
ings is carrying the cathode current (see 
Fig. 4). 

This means the effective leakage in
ductance between the circuit that con
ducts during alternate half cycles, when 
transition takes place from one tube to 
the other, is so small as to be negligible. 
Leakage inductance between primary 
and secondary, of course, forms one of 
the parameters for the design of the 
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over-all feedback network, but this does 
not introduce any form of notch distor
tion, because it is not interposed between 
these two output tubes themselves. 

50 Per Cent Feedback 

The second advantage of the unity Grid-Drive Problems 
coupling arrangment is that it provides 
what may be called 50 per cent feedback. The next problem with this circuit is 
This means that the ~ of the plate circuit the high grid-drive voltage required be
of the combined tubes is effectively 0.5, cause of the cathode degeneration. The 
and half the output voltage . is developed drive swing required is much more than 
between cathode and ground iwd half . that normally available at the plate of a 
between plate and B +. This reduces preceding push-pull driver stage: The 
effective plate resistance "seen" by the simplest way to overcome this problem 
combined primary of the transformer to (and by far the best) is to use the so
a point that constitutes more-than-criti- called boot-strap circuit. By coupling 
cal damping of the resonance primary the top end of the driver plate resistors 
capacitance and leakage inductance at all to the end of the primary winding of the 
points on the waveform, and into -aU ··-transformer . that swings positive when 
kinds of output load. the grid drive requires to be positive, a 

As with other circuits of this type, a form of positive feedback is achieved. 
very large grid swing is required to pro- (Fig. 5). 
vide the necessarygrid-to-cathode drive Assume the grid drive required, from 
voltage; in addition to the cathode-to- grid to cathode, to be 30 volts and the 
ground half of the output. voltage. This output voltage per tube 90 volts from 
cathode degeneration also provides from cathode to ground and 90 volts from B + 
12 to 15 db under nominal load, accord- to plate or screen. This means the grid 
ing to tube type and operating condi- requires a total swing of 30 + 90 or 120 
tions chosen, of linearization. This re- volts. But by returning the plate-cou
suits in a damping factor between 4 and pIing resistor to the 90 volts swing point, 
5 before any over-all feedback is applied there is still only a 30-volt swing de
(this will be slightly modified as we shall veloped across it. This means the effec
see later, by the drive arrangement). tive value of the resistor, from the view-

An interesting point to note here- point of the driver plate, is four times 
not exclusive to this circuit-is that the its actual value, because the audio cur
dampmg factor of a pentode output rent flowing through the actual resistor 
stage, calculated on the usual basis of is accompanied by an audio voltage at 
on-load gain, is approximately indepen- the plate four times the audio voltage 
dent of the plate resistance of the tubes. developed across the resistor itself. 
A gain reduction, onload, of 4: 1 (12 db) From the d.c. point of view, the drop 
yields a damping factor of 4. The gain in the resistor is just that due to its 
reduction of the circuit without the load actual value, because the d.c. voltage at 
would be at least 20 db greater than the each end of the plate and screen winding 
calculated figure, because the gain of the of the output transformer is sensibly the 
tubes with open-circuit plate loading same as B +. Consequently this positive 
rises this much. feedback effect enables a dynamic load 

There are two advantages to lineariz- line to be employed on the drive tube of 
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General Electric presents 

Model G-501 "Bookshelf" 
Speaker System 
9'/.0" x 13" x 22". 

to ays 
iggest 

cu ic oat a soun 
This dramatic new design brings you General 
Electric's famous Extended Bass performance 
in an ultra-compact one cubic foot enclosure 
ideal for stereo. 

within -+-3 db over most of its frequency range ' 
from 45 to 16,000 cycles. 

Hear it ... and you'll agree that here is 
full, natural sound as good as, or better than, 
many much larger and more costly systems. 
The G-50 1 offers realistic,. smooth response 

Unusually clean low-frequency response re
sults from the closed-type enclosure and 
special high-compliance woofer. A new 3-inch 
tweeter achieves maximum dispersion of highs 1\ 

for full stereo effect. In walnut, ebony and wal
nut, mahogany and cherry veneers. $85.00* 

'> 

New General Electric 12-inch Speaker System 
The G-506 combines enclosure compactness with full, smooth re
sponse from 40 to 18,000 cycles. The complete unit-with woofer, 
tweeter and crossover-occupies only two cubic feet of space. 

But small size is gained throllgh no sacrifice in sound! The 
Extended Bass design puts out four times the low-frequency power 
( -+-6 db) as standard 12-inch speakers in the 'same enclosure. 
Compleie G-506 in four most-wanted finishes. $129.95* 

*Manufacturer's suggested resale prices. 

hear both of these fine speakers at your Hi-Fi dealers soon! 
Model G-506 

Audio Components Section, Auburn, N. Y. 15" x 14V2" x 23'/.0" 

GENERALe ELECTRIC, 
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Fig. 6. Operating 
conditions actually 
used in the 12BH7 
for the Me-30 am
plifier, showing 
how the bootstrap 
increases the ava iI
able swing the 
tube can handle, 
by a factor much 
more than it in-
creases its gain. 

o~ ]8 
i<~ 

t-IIIIf--___ MAXIMUM SWING:--_____ ~~ .. ~R~~ 
WITH 48 K DYNAMIC 

four times the d.c. value, in this partic
ular example. In other cases it may be 
more or less according to the degenera
tion produced in the cathode circuit of 
the output stage. 

This improves the available swing in 
two steps. First it increases the operat
ing plate voltage and current by allow
ing a lower actual value of resistor to be 
used. Then it increases the available 
audio swing by raising the effective value 
of this coupling resistor. This is illus
trated by means of dynamic load lines in 
Fig. 6. 

Another 'Way of viewing this is that in 
a sense now the driver stage only has to 
provide the grid-to~cathode swing in its 
plate circuit, instead of the complete 
grid swing. This being the case one 
would imagine at first sight that the 
positive feedback would undo some of 
the beneficial results of the negative feed
back. The reason this does not happen 
is that the positive feedback is not effec
tively so great as the negative feedback, 
although at first sight it might appear 
this way, because of the change of the 
effective value of resistance in the plate 
circuit of the driver tube. Also the posi
tive feedback is not materially dependent 
on output loading, as is the negative 
feedback. 

of 7500 to 8000 ohms and the plate cou
pling resistor is 12,000 ohms. This means 
the realizable gain of the tube, without 
positive feedback,· would be approxi
mately 3/5 of its amplification factor. 
So increasing the effective resistance of 
the plate coupling resistor by positive 
feedback can only increase the gain of 
the drive stage by a maximum of 5/3 
(assuming the effective value is in
creased to infinity). 

Bootstrap Circuit 

While this bootstrap circuit only in
creases the available gain of the drive 

0.25 

I20K 

B20K 
-42 V 

BIAS ON 12AX7 
GRID-S-

need to have close tolerance to maintain 
uniform operating points. 

It has often been noted that class-B 
output circuits often do not seem to give 
so much output as circuits using nearer 
to class-A operation, using automatic or 
cathode-bias circuits. The reason for this 
is traced to what happens when overload 
begins to occur. The automatic-bias cir
cuit self-compensates for overload by 
producing cathode degeneration of the 
overload component of the signal. With 
fixed-bias circuits, which have to be used 
for class-B operation, the cat40de circuit 
returns to ground. If the grids make any 
excursion positive at all, this will pro
duce a negative charge momentarily on 
the coupling capacitor from the driver 
plate. This will invariably overbias the 
tubes for a period of more than the 
average audio cycle and thus produce 
quite noticeable distortion very quickly. 

Usually the grid resistor has to be of 
fairly high value to prevent loading 
down the drive stage. This is still true 
with unity coupling. Although a 12,000-
ohm resistor produces an effective value 
of 48,000-ohms due to the positive feed
back, the grid resistor has to be re
turned virtually to ground (actually to 
fixed bias negative) and consequently its 
effective value is the same as its actual 
value. If a large value resistor, in the 
region of 330k, which is usually recom
mended for this position, is used, the 
biasing-back effect will last for at least 

BOOTSTRAP 

r-t-----B+ 

[
ECONDARY 
WINDINGS 

In this particular case the plate resist
ance of the drive tube is in the region Fig. 8. Interposing a cathode followl!r (the 12AX7) between the bootstrap drive 

(12BH7) and the output tube (1614) grids completely prevents the kind of distortion 
shown in Fig. 7. 

Fig. 7. Kind of distortion often produced 
in a fixed-bias amplifier, due to grid 

current biasing back. 
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stage by approximately 50 per cent it 
increases its available swing to consider
ably more than double, because it virtu
ally extends the region of linear opera
tion by allowing a greater grid input 
swing to be effective. The steeper slope 
of the 12,000-ohm load line runs into 
cutoff much sooner than the shallower 
slope of the 48,000-ohm load line. 

The plate resistors for the bootstrap 
drive circuit need to be of adequate 
power rating, because the increased 
efficiency of the circuit raises the avail
able plate-circuit dissipation. They also 

a cycle of the audio waveform, conse
quently the next excursion through cross
over will show crossover distortion, as 
illustrated at Fig. 7. 

This can be avoided by using a capaci
tor value such that the dischlti"gil time is 
shorter than one period of :the audio 
waveform but this would roeM· ·im ex
cessive low-frequency loss due· to the 
combination of coupling-capacitor and 
grid-resistor values. This may 'be offset 
to some extent by the over-all negative 
feedback, but it increases the demand on 
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T ever ict is in! 

CONSUMER PUBLICATIONS 
Hi·Fi Systems 

" ... best unit in its class, regard-
less of price ... must be seen to 
be believed ... one of the gen-
tlest record drops we have ever 
seen ... electrical tests indicate 
rumble characteristics as good 
or better than those specified 
for broadcast-type turntables." 

Modern Hi·Fi 

" ... the DUAL is an outstand
ing machine .. ~ it shows a uni
formly high level of perform
ance in every respect ... stand
ards were exceptionally high in 
each critical testing area, espe
cially in such vital aspects as 
wow, rumble, flutter and hum." 

QUALITY 
CARTRIDGE MANUFACTURERS 
Fairchild 

" ... we put your machine 
'through an extensive laboratory 
check ... we congratulate you 
on (its) excellence ... tracking 
was perfect ... automatic oper
ation consistent and reliable ... 
truly does justice to and amply 
meets the requirements of top 
quality stereo cartridges." 

Pickering 

" ... tests included all customary 
measurements ... including 
'torture tests' designed to show 
up any malfunctioning . . . it 
came through with flying colors 
... tracking is all we could ask 
for ... trip mechanism functioned 
smoothly ... our unqualified ap
proval ... you have a beautifully 
simple and efficient product." 

, Full reprints of cUI'rent and forthcoming 
evaluation reports will be sent upon request. 

AUDIO • OCTOBER, 1959 

DUAL-I006 
combination stereo 
turntable/ changer 

TESTED 
AND 

ACCLAIMED 
THROUGHOUT 

THE 
HIGH 

FIDELITY 
AND MUSIC 
INDUSTRY 

united .udio 
PRODUCTS OF DISTINCTION 

202·4 East 19th St .• N. Y.3.N. Y. 

TECHNICAL PUBLICATIONS 
Edward Tatnall Canby in Audio 

" ... the first time I saw it, I 
couldn't believe my eyes ... the 
DUAL is absolutely silent in use; 
the motor is so quiet you must 
put your ear to the table to hear 
it . .. rumble and pitch steadi
ness are absent and excellent re
spectively ... real manual auto
mation ... it will do more things 
tha t please me .•. than any 
changer so far." 

Electronics World 

" ... one of the best stereo rec
ord changers we have seen to 
date ... the wow and flutter is 
as low as in some professional
type turntables ... we suggest 
that anyone who is interested in . 
a changer for stereo hi-fi opera
tion make sure that the dealer 
demonstrates this one for you." 

MUSIC PROFESSION 
PUBLICATIONS 
Downbeat 

" ... brand new sleeper ... very 
high quality ... excellent facil
ities for manual operation ... 
arm adjustment easier than on 
any other machine ... well 
worked-out arrangement for off
on manual playing ... they seem' 
to have thought of everything." 

Billboard 

" ... I have been giving the play
er a real workout ... and I must 
say that it passes every test. It's 
as good as I thought it was and 
as good as you claim. In short, 
it is tops." 

You will find the D U AL-l006 only at selected 
authorized United Audio dealers. 
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BOOTSTRAP TO 12BH7 AND 12AX7PLATES 

GRID DRIVE FROM_~-=!::+===t===~===t-
12AX7 CATHODE 

.....+---B+ 

'" 8 
N 

[ECONDARY 
[ WINDINGS 

NORMAL VOLTAGE HERE IS 27SV. 
IF ,BIAS DISAPPEARS, THIS DROPS 

TO ABO'UT !JOV. 

~ 12AX7 

'" SAFETY 
~ TUBE 

OTHER 6BX7 GRID 

B-

OTHER 
BOOTSTRAP 

Fig. 9 . Addition of another cathode follower (6BX7) to feed the screen of th e output 
tube (as well as the bootstrap) enables unity coupling to be applied to tubes using 

pentode operation with different quiescent plate and screen voltage s. 

the driver stage at the low-frequency 
end to an impossible degree. 

The only positive way to eliminate 
this effect is to have the output tube 
direct coupled to the tube that immedi
ately drives it. This is possible by using 
a cathode-follower stage interposed be
tween the bootstrap drive stage and the 
output tube grid. The driver stage can 
then be resistance/capacitance coupled 
to the grid of the cathode follower stage 
and everything works quite happily. 

The cathode-follower stage is boot
strapped as well, which enables a low
current high-mu tube, such as a 12AX7, 
to be used to good advantage (Fig. S) . 
A lthough the actual r esistance, from 
cathode to the negative retm-n point 
necessary to provide the correct operat
ing condition for the t ube, is of value 
220k, the effective a.c. r esistance at this 
point is in the region of 600 to 1000 
ohms- the effective cathode resistance 
of this tube operating as a cathode fol
lower. 

Direct bias for the output tube is con
trolled by the grid bias of the cathode
follower stage. To achieve this the nega
tive voltage provided for the cathode 
return of the cathode follower is potted 
down by two resistors so that the nega
tive point for the grid circuit is just 
right for the output tubes. 

Just one more refinement to be neces
sary. Before the tube starts to conduct, 
during warm-up, the cathode of the 
12AX7 and the grids of the output tubes 
are at the maximum negative potential 
of this return point, because there is no 
em-rent flowing through the cathode re
sistor of the 12AX7. This means the 
cathode/ heater potential of the 12AX7 
can be excessive. To avoid this possibility 
a f urther resistor of 220 ohm is connected 
between cathode of the cathode fol
lower and cathode of the output tube, 
thus form ing a voltage divider to limit 
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voltage during warm-up. In operation 
this will only have small audio voltage 
across it, and consequently represents 
negligible audio loading . 

One more circuit has been developed 
for use with the unity-coupled output 
stage to enable it to be applied to tubes 
that can o'ive considerably more output 
by operating the p lates at much higher 
potential than the screens. To a'Chie~e 
this, a further cathode follower tube IS 

inserted in the screen feed to the output 
tubes. The grid for this cathode follower 
der ives its audio voltage from the 
cathode of the tube it feeds, while the 
d.c. potential is supplied through a 
separate control tube, half of a 12AX7, 
wh ich combines a safety function , mak
ing the screen voltage drop almost to 
zero in the event the grid-bias voltage 
should disappear for any reason. This 
action is illustrated in the partial sche
matic of Fig. 9. 

The f eedback arrangement of the 
unity-coupled amplifiers is pretty much 
in conformity with general feed back 
practice, utilizing a r esistor with phase
corr ecting capacitor from the secondary 
of the output transformer back to the 
pre-phase-splitter cathode. 

The Output Transformer 

In some of the more modern unity-

Fig . 10. Different 
ways of picking 
off 600-ohm or 70-
volt outputs, ac
cording to pow er 

. and impedance of 
the output circuit. 
In some profes
sional types, these 
tappings are sep
arated by t rif1lar 

winding . 

coupled amplifiers, the output trans
former has been elabol'ated somewhat 
from the simple bifilar arrangment origi
nally used for providing just loud
speaker impedance tappings. For some 
applications a 70-volt or 600-ohm tap
p ing is r equired. One method of achiev
ing this was take tappings from the 
primary side, utilizing the section con
nected to ground in the cathode circuit. 
A 70-volt output could be achieved by 
using the ground point and a suitable 
tapping, while the 600-ohm output re
quires two tappings, or in some instances 
a connection to the tube cathodes. (Fig. 
10) . 

A disadvan tage of this method for 
some systems is that the 600-ohm or the 
70.7-volt circuit, as the case may be, is 
permanently attached to the amplifier 
ground, because it uses the actual cath
ode winding. To overcome this disad
vantage, so that ground isolation can be 
achieved when necessary, either for hum 
reduction in the system or to conform 
with system regulations, the output 
transformer is stepped up from bifilar 
windings to "tl'ifilar" windings. In this 
way a section of the transformer, wound 
at the same time as the primary, is used 
for the high-voltage outputs, 70 volts 
and 600 ohms, while a sep arate winding, 
wound bifilar with the secondary, is used 
for the feedback. This enables the sec
ondary also to be isolated. In some in
stances parts of the secondary arc also 
wound trifilar to enable other combina
tions of impedance to be achieved, not 
so readily possible with just a single 
winding. 

There is one more important feature 
improvement in the unity-coupled cir
cuit from the original arrangment. This 
is a device to improve the transient-han
dling capacity of the amplifier . Because 
the amplifier uses resistance smoothing, 
the impact of a transient alters the sup
p ly voltages. These voltage changes can 
put an asymmetrical transient through 
the system, because they get r eferred to 
the single-ended part of the amplifier_ 

To overcome this effect, a. " long-tailed" 
splitter is used in which the grid retm-n 
for the second half of the inverter is not 
coupled directly to ground, but through 
a time-constant circuit that produces an 

(Contim~ed on page 113) 
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It's 
all there 

on 

UNDC AFT 
TAPE 

because 
Soundcraft 

is the 
world's best 

recording 
tape! 

Always buy 
Sounclcraft Tapes 

... they cost no more! 

RtEVES SOUNDCRAFT CORP. , GREAT PAS,TURE RD., DANBURY, CONN., CHICAGO: 28 EAST JACKSON BLVD ., LOS ANGElES: 342 N. LaBREA, TORONT'O: 700 WESTON RD, 
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Superimposed Tape Recording 

WILLIAM D. BELL * 

One way to save tape at the possible expense of quality provides an interesting experi
ment in geometry. At least it is not too much trouble to tryout-with a little ingenuity. 

WHAT WOULD YOU SAY to making 10-
different recordings, one on top 
of the other, on a 1f4-inch magnetic 

tape with a conventional single-track 
head'l And then playing any of the re
cordings at will'l Sounds impossible, 
doesn't iU Yet, at least two computing
machine laboratories have independently 
discovered this recording trick-a 
method you can try for yourself on your 
own tape machine. 

Recording multiple tracks on the same 
section of tape is easy, of course, if 
separate heads are employed and the 
tracks are kept separate. This was the 
method used in an elaborate system, 
built by Ampex for Les Paul and Mary 
Ford, which recorded eight tracks on 
one-inch tape. With separate record, 
erase, and playback controls for each 
track, this Ampex-built machine was 
ideal for the multiple recording tech
niques for which Les Paul is famous. 

However, recording separate and dis
tinct tracks on different parts of the tape 
is not the method I am describing here. 
Rather, one track is recorded right on 
top of another, as stated before. 

The guided-missile people also record 
several separate channels of data on one 
track. Each measuring transducer modu
lates an audio tone of restricted band 
width. A number of transducer signals 
are then mixed and the composite signal 
radioed to a ground receiving station. 
The tape-recorded signal can then be 
played back through appropriate filters 
and each separate signal isolated. Thus, 
this telemetry method works because 
there is no overlap of the frequencies of 
the various channels. Again, this is not 
the method described here. 

What, then, is the method that permits 
multiple recordings to be made on top 
of each other'l The answer, quite simply, 
is to change the angular orientation of 
the head gap with respect to the tape for 
each recording. To play back, a record
ing is selected by choosing the same an
gular position for the head as was used 
for the original recording. 

Alignment 

In normal operation, the head gap is 
accurately aligned at right angles to the 
tape. Ampex claims in its literature that 

* B01J,te 8, BOf& 929, Tucson, ANona. 
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Fig. 1. Diagram of the basic arrangement 
of the tiltable head. It would be prefer
able if the head were mounted closer to 

the indicating scale, however. 

this azimuth angle is held to plus or 
minus a single minute of arc. 

Why is such an accurate manufactur
ing specification imposed'l What if the 
head is not accurately perpendicular to 
the tape'l 

In reply, if a tape recorded on an ac
curate machine is played back on one 
with a bad azimnth angle adjustment, 
the signal strength will be reduced. 
Worse yet, there will be distortion. In 
fact, if the azimuth angle is deliberately 
increased, the ontput will become in
creasingly garbled until it finally can no 
longer be heard. 

These are the reasons a recorded tape 
can sound horrible when played on a 
home machine. While you can indig
nantly return the tape to the dealer, it 
may be that the playback machine is 
the villain. If the azimuth angle of the 
playback head is out of adjustment, then 
it can't possibly sound right. By the 
same token, if the head on the machine 
that made the original recording is out 
of adjustment, then the tape will sound 
poor on any well-aligned playback 
equipment. 

Recognizing this alignment problem, 
a logical question is: what happens if a 
tape is both recorded and played back on 
the same machine, when the azimnth is 
not critically adjusted'l As the great 
number of inexpensive tape machines 
clearly shows, reproduction is surpris
ingly good. 

Just how far the azimuth angle can be 
modified is demonstrated by a special 
modification supplied by Rangertone, 
Inc. An extra head is mounted on stock 
machines with the gap parallel to the 
tape I The head is used to· record 60 
cps along with either single-channel or 
two-channel material on 14-inch tape. 
Although the 60 cps track is in the mid
dle of the tape, the standard heads, per
pendicular to the tape, don't even "see" 
the special track. The purpose of this 
third track is to synchronize tape play
back exactly for movie making. 

How to do it-

The above facts furnish a background 
for understanding the phenomenon sf 
superimposed tape recording. If you'd 
like to experiment yourself, do this: 

1. Mount the record-playback head on a 
pivot along with an angular pointer or 
indicator. Figure 1 is a suggested plan, 
although the head should be closer to its 
mount. 
2. Fix the erase circuit so it can be dis· 
abled with a switch. Obviously, re-re
cordings can't be made if the previous 
information is erased. 

That's all there is to it l Recording pro
cedure is as follows: 

1. Erase the tape. 
2. Disable the erase circuit. 
3. In separate steps, record different ma
terial, always rewinding and starting 
over at the beginning of the tape. In 
doing this, remember to set the azimuth 
angle to a new position for eaoh record· 
ing. 

What angles should be used'l That de
pends npon your heads, tape speed, and 
other factors. A good trial value is incre
ments of 15 deg. Thus, if we call the 
perpendicular position 0°, then we can 
record at -75°, -60°, -45°, -30°, 
-15°,0°, +15°, +30°, +45°, +60°, and 
+75°. 

After a tape has been multiple-re
corded, how is playback accomplished Y 

1. Set the indicator on the head to the 
angular position that will select one 
of recordings. 

2. Play back and listen I 

"Tune in" the Program You Want 

You'll soon discover that on playback 
you can "tune" the head to an accurate 

(Oontinuea on page 119) 
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the "fourmost reasons" why Audax Paraflex· 
is not "just another speaker system." 

George Silber, as President of Rek-O-Kut and its new Audax Division has been a 
pioneer in the manufacture of the highest quality components. In Audax Speaker Systems. 
you will find the same uncompromising standards that have made Rek-O-Kut StereoTables 
the most respected brand in high fidelity. 

Saul White, well known design engineer and writer on transducers and inventor of 
the patented Parafl.ex foam compound suspension, the greatest step towards the reproduc
tion of natural sound. 

Tom Mulligan, representing the great Union Ca·rbide Com pany who researched and 
developed the Dynel fabric adapted by Audax for its "Acoustiscreen." 

George Nelson, one of America's greatest industrial designers, brillianrly sryled the 
enclosures and developed the Dyne! three-dimensional "Acoust iscreen" grille. 

TWO MODELS now at you r dea ler ' s - CA·8D Syst em, 12" x 12" x· 24", $99.95, CA· 1DD Sys tem, 15" x 12" x 25" , $139.95. 
* Po, T , A,PP . F OR 

:rc , , , 
, 

CD 
Ex po rt : Morh a n Ex porting Corp ., 4 58 Broadw a y , N ew York 13 , N. Y. Can ada : Atl as Ra dio , 50 Wingold Av e nu e . Toronto 19, Ont a rio 
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The Technique of Measuring 1M 
Distortion • Audio Amplifiers 

Although there are as yet no official industry standards for I M measurement, 
the methods have been used for years in other fields. The author shows the 
pitfalls to be avoided and gives a specific method for valid measurements. 

THE PROBLEM of arriving at a s~anda~·d 
for measuring intermodulatlOn dIS
tortion in audio amplifiers has, for 

the most part, been resolved by the high
fidelity industry. There remains, how
ever, the problem of conveying this 
information and the proper measurement 
technique to the audio technicians and 
electronically oriented high-fidelity en
thusiasts. Careful investigation has dis
closed that a surprising number of audio 
men are not aware of the discrepancies 
in the methods they use when making 1M 
distortion measurements. This could 
prove damaging, for these findings are 
often conveyed to the public and definite 
conclusions are opinionated from them. 
An inaccurate measurement conceivably 
could conde= a fine high-fidelity instru
ment even though the intentions of the 
person taking the measurement were un
swervingly honest. 

There are two standard forms of 1M 
distortion measurement. The SMPTE 
(Society of Motion Picture and Tele
vision Engineers) and the CCIF (Eu
ropean Standards) are cur rently used. 
Since the instrumentation of the CCIF 
method is far more complex and the 
findings often misleading, it has become 
an accepted industry practice to use the 
SMPTE method for measurement. 

With the CCIF method two high
frequen cy tones of equal amplitude 
spaced relatively close to each other are 
introduced into the amplifier. The dif
ference of the two frequencies will ap
p ear as a first-order 1M product in the 
output, together with the original fre
quencies. The ratio of the low-frequency 
and high-frequency energy is then ex
pressed as a percentage of distortion. 

In the SMPTE method a low-fre
quency signal (anywhere in the range of 
30 to 100 cps) is introduced into the 
amplifier, together with a high-frequency 
signal of one quarter the amplitude of 
the low-frequency signal. In the amplifier 
the high-frequency tone will act as a 
carrier being amplitude modulated by 

* Hal·1nan-Kardon, Westbury, N.Y. 
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the low-frequency tone in r elation to the 
intermodulation characteristics of the 
amplifier. Since every amplitude-modu
lated signal carries sidebands, these 
sidebands of the high-frequeney signal 
will be present in the amplifier output. 
The 1M analyzer detects the relative 
magnitude of the sidebands and" expresses 
them as a ratio to the carrier. This ratio 
represents per eent 1M distortion . 

Power Measurement 

Before becoming involved in the actual 
procedure of measuring intermodulation 
distortion, we must first discuss certain 
aspects of the measurement of power 
output of an amplifier. Although the 
meaSUl·ement of power output appears 
to be r elatively simple, it is loaded with 
pitfalls which may result in very large 
errors. Here are some of the faetors to 
be considered carefully in making this 
measUl·ement: 

The line voltage must be cal·efully con
trolled with a variable voltage trans
former and an accurate voltmeter. Yari
ations of as little as 2 or 3 volts ill the 
line voltage will result in major dis
crepancies in power reaclings-easily as 
much as 10 per cent. Example: By con
trolling the a.c. line voltage at 117 volts, 
a given amplifier may indicate a clean 
20 watts of power output. By raising the 
a.c. line voltage to a carefully controlled 
120 volts, the same amplifier may now 
deliver 25 watts of clean power output. 
The load placed across the amplifier out
put terminals must correspond accurately 
to the amplifier impedance markings. 
Either a precision resistor with a 50-watt 
rating or a variable resistor adjustecl on 
an accurate bridge is required. Power is 
then determined by measuring the voltage 
developed across the resistor-again, this 
voltage mnst be carefully monitored. Any 
error in the voltage measurement will be 
squared when converted to a power 
measurement. The standard home-built 
YTYM for audio measurements, for ex
ample, often has an inaccuracy of from 
5 to 10 per cent whell operating properly. 
An error of 10 per cent in voltage may 
reflect itself as a 21 per cent enol' in the 
YTYM, which performs entirely within 
manufacturer's specifications, and come 
up with a power measurement on a 20-
watt amplifier that may fall anywhere 

between 16 and 24 watts. Granted that a 
variation from 16 to 24 watts is equiva
lent to a variation of less than 2 db and 
is inaudible. However, expressed in watts, 
it sounds like a great deaL 

Summarizing the minimum instru-
mentation necessary for accurately meas
uring power output of an amplifier, the 
following -equipment is necessary: 

1. A variable voltage transformer to 
adjust the a.c. line voltage. 

2. An accurate voltmeter to monitor the 
a.c. line throughout the power meas
urement. 

3. A precision 50-watt resistor, or ~ealls 
to measure the accuracy of thIS re
sistor. 

4. An additional calibrated a.c. volt
meter and an a.c. voltage standard. 

If all these r equirements can be met, 
it is possible to take a fairly accurate, 
repeatable power measurement. 

1M Distortion Characteristics 

The 1M distortion versus power out
put Cluve of an amplifier is a familiar 
one. The distortion usually rises grad
ually as the power iIlCl·eases, until it 
reaches a point close to rated power 
output. There the cmve suddenly changes 
slope and rises rapidly. Driving an amp
lifier beyond its rated power output 
causes the amplifier to become over
loaded. This produces very high distor
tion and eauses the curve to assume the 
shape just described. Unfortunately, we 
are concerned with measuring the dis
tortion right at the knee of the curve, 
and that is why it is important to meas
me the power output of an amplifier 
with extreme accm·acy. To cite an ex
ample : An amplifier r ated at 20 watts 
may show 0.5 per cent 1M distortion at 
19 watts, 1.5 per cent distortion at 20 
watts, and 9 per cent distortion at 21 
watts. 1M measurements at low power 
can be carried out with less difficulty, 
but even these measUl·ements are of at 
least equal importance to those taken at 
rated output. Since a high-fidelity amp
lifier reproduces mostly at normal room
listening level, distortion at this level 

( C ontim~ecl on page 71) 
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The Constellation, Model TC·99-$59.50 

TranscriPtion Turntable, Model 4TR·200-$49.50 

ollaro 
stereo 

record players . 
are Innocent 
of rumble, 

wow, flutter 

or any nOIses 
that 

interfere 
with enjoyment 

of music 

The Continental II , Model TSC·840-$49.50 

Manual Player, Model TP·59-$29.95 

The Coronation II, Model TSC·740-$42.50 
·The Conquest II, Model TSC·640-$38.50 

Every Collaro stereo record player is built with typical British attention to every detail. They are precision engineered and rigidly tested to give truly profes· 
sional performance and the ultimate in operating convenience. Here are some of the more important features that make Collaro the logical choice for stereo or 
monophonic records. • Performance specifications exceed NARTB standards for wow, flutter and rumble - with actual performance test reports accom· 
panying each model TC·99 . • Extra·heavy, die·cast, non·magnetic turntables (weighing up to 8Vz Ibs.l. Extra·heavy weight is carefully distributed for flywheel 
effect and smooth, constant rotation . • Shielded four·pole motors are precision balanced, screened with triple interleaved shields to provide extra 25 db reduction 
in magnetic hum pick·up . • Detachable five·terminal plug-in head shells (on TC-99, TSC-840, TSC-740, Tp·59) provide two completely independent circuits, guaran
teeing ultimate in noise reduction circuitry . • Transcription·type stereo tonearms are spring·damped and dynamically counterbalanced to permit the last record 
on a stack to be played with virtually the same low stylus pressure as the first. • All units are handsomely styled, available with optional walnut, blond and 
mahogany finished bases or unfinished utility base. There's a 4-speed Collaro stereo record player for every need and budget! Prices slightly higher in the 
West. for free catalog on the Collaro line, write to : Rockbar Corporation, Dept. A-10 Mamaroneck, N. Y. ("Not shown. Similar in appearance to The Coronation.) 
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Harvey E. Sampson, Jr., manager of the new display room, at the control center. 

Professional Audio Room Opens 
Open house marks presentation of first display room devoted solely to profes
sional audio equipment in Harvey Radio Company's well known New York store. 
Broadcast and recording engineers welcome permanent demonstration facilities. 

Above, the lighter side of audio as exemplified, 
I. to r., by Robert A. Strome of Ampex Corpora
tion ; William H. Miltenberg, chief engineer, 
manager-recording, and E. V. B. Kettleman, 
m~nager, custom recording, RCA-Victor Record 
Division; and Mr. Sampson. Below, I. to r ., W. 
Oliver Summerlin, vice-president of Pulse Tech
niques, chats with Ralph H. Schlegel, audio 
pioneer and treasurer of the Audio Engineering 

Society. 

INTENDED PRIMARILY to serve the needs of 
broadcast and recording engineers, a 
new operating display of professional 

audio equipment was opened recently in 
New York by Harvey Radio Company. 
Known as the Professional Audio Room, 
the display is complete in every respect 
and will be maintained on a permanent 
basis, with new items being added and 
obsolete ones replaced in keeping with 
advances in the audio equipment industry. 

On exhibit and in operation are such 
diverse items as Ampex tape recorders, 
including the Model 300-3 three-track ma
chine, Ampex tape duplicating equipment, 
the new Fairchild stereo limiter and cutter, 
Pultec program equalizers, the Audio In
stniment intermodulation meter, micro
phones, amplifiers, booms, at tenuators, and 
a host of other accessories of interest to 
the professional audio engineer. 

The Professional Audio Room is under 
the direction of Harvey E . Sampson, Jr., 
director of the company's industrial sales 
division. At a dedication ceremony at
tended by many prominent engineers, Mr_ 
Sampson said, "For a long time we have 
felt that there has been a need for some 
kind of operating showroom where audio 
engineers could not only see current equip
ment but also put it through its paces. In 
this room "\Ve have established just such a 
f acility." 

On this page are pictured but a few of 
the many engineers who were present at 
the opening of the Professional Audio 
Room. 

Above, I. to r. , Donald R. Plunkett, president of 
Fairchild Recording Equipment Corporation and 
of the Audio Engineering Society, discusses di
versity of audio interests with Lou Burroughs, 
vice-president of Electro-Voice, Inc. Below, I. to 
r., caught in a moment of reflection are C. J. 
LeBel, president of Audio Instrument Company 
and AES secretary, and Prof. Vladimir Ussachev
sky, . widely known audio authority associated 

with Columbia University. 
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STEREO HIGH -FIDELITV COM 

DB230A Stereo Control Center and Dual 30-Watt Ampli fier
Here is rea lism that becomes an emotional experience. The 
OB230A distributes 60 clean watts of power through its two 
channels. It offers every control for the stereophonic or 

.monophonic reproduction of sound from any music source. 
The OB230A incorporates newest advances in circuitry in
cluding such exclusive Bogen features as Controlled Posi
tive Feedback and Speaker Phasing Switch. 

DB212 Stereo Control Center and Dual 12-Watt Amplifier
With thi s single unit you ca n prec ise ly control all stereo 
sources (tapes, FM-AM stereo broadcasts and stereo di scs!) 
and feed th em through the self-conta ined dual 12-watt 
amplifie rs to your two speaker systems. Th e OB212 can be 
used as a 24-watt monophonic amplifier. You may also use 
th e OB21 2 as a stereop hon ic prea mpli fie r-control unit with 
its 24 watts as one cha nnel and ano ther monophonic 
amplifi er as the second channel. The exc lusive "Speaker 
Phasing Switch" eliminates the " hole-in-the-middle" effect 
that sometimes occurs in stereo. 

ST662 Stereo FM-AMTuner- The ST662 offers tremendous 
versatility to every cri tical listener. It can be used for 
stereo or monophonic broadcas t reception. It also includes 
built-in provi sion for addi ng FM Multiplex stereo reception . 
A separate IF stage for AM minimizes th e possibility of 
crosstalk between channe ls. Easy, precise tuning is assured 
with Magic Eye tuning indicators on bo th FM and AM 
channe ls with superb Automatic Frequency Control on FM. 
Th e ST662 is an ideal companion to th e OB230A or OB21 2 
stereo amplifiers. 

ST442 Stereo FM-AM Tuner-A ve rsat ile, sensitive tuner, 
the ST442 brings you distortion-free FM, AM, and Stereo 
FM-AM listening in a single smartly styled, moderately 
pri ced instrum ent. Typi ca l of famous Bogen quali ty, th e 
ST442 provides a tuning mete r to assure prec ise FM and 
AM tuni ng, automa tic volume contro l on each channel and 
a bui'lt- in prov ision for Mu ltipl ex adapter controll ed on the 
front panel. The ST442 also features Cathode Foll ower out
put and Automatic Frequency Control. The ST442 is an 
idea l companion to the OB212. 

SRB20 Stereo Receiver- Th is new Bogen stereo receiver is 
years ahead. in va lue and performance . A superb all-i n-one 
stereo instru ment, the SRB20 is a highly sensit ive FM-AM 
ste reo tuner, a versa til e stereo audio control ce nter, a 
magnifice nt 20 watt no per chann ell stereo amplifier, and 
it's yours for a price you'd expect to pay for a comparable 
tuner alone! A tri um ph in engineering and styling, the 
SRB20, with its beau tiful go ld-colored front panel is equall y 
at home on a shelf or installed in a conso le. 

STP52 Stereo Tuner-Preamplifier - Here is a stereo high· 
fideli ty FM-AM tuner and stereo control ce nter that offe rs 
superb sensit ivity and selectivity. It has ca thode fo llower 

. outputs which permi t yo u to separate it from your power 
amplifie rs. Its freedom from hum is re markabl e. Tuning 
is easy with an advanced Bogen-des igned fl ywhee l drive. 
Front panel co ntrols permit se lection of music source .. . 
and th ere is fac il ity fo r easy adaptation to Multi pl ex . 
Separate bass and trebl e contro ls for each channel. Ou al 
volume contro ls provide easy one-hand balancing. The 
STP52, with its stylish gold front and compact size, will be 
attractive on a shelf or in a cabinet. 

Output Power: 60 watts (two 30-watt channels) music waveform. 
Harmonic Di stortion : less than 1% at 60 watts. Frequency Re
sponse: 20 to 20,000 cps ± 0.5 db. Noise and Hum (referred to 
rated output): Fund.: 85 db ; Low Level Inpu ts: 55 db; High Leve l 
Inputs: 75 db. Output Impedances: 32, 16, 8 and 4 ohms. Tubes: 
15. Controls: Input Se lector, Loudness , Lo Filter, Hi Fi lte r, 
Stereo-Mono, Balance, Powe r, PhaS ing, Ca rt ridge (Ste reo, Mono), 
Speaker Se lector and separate Ba ss , Treble and Volume fo r· each 
channel. Cri t ica l filam ents are DC powered. 15-" x 53/4" x 13%". 

DB230A .. .. .. ..... .... ... .... .... ..... ...... ...... ... .... ......... ....... .. .... ... .... ... .. $189.50 
CEG Enclosure and Legs .... ............. ... ....... .. ..... ... ..... .... . ........ ... $8.00 

Output Power: 24 watts (two 12-watt channels) music waveform 
rati ng. Harmonic Distortion: less t han 1 %. Frequency Response: 
20 to 20,000 cycles ± 1 db . Noise and Hum (referred to rated 
output): Tuner, Aux , High Tape - 70 db; Mag, Low Tape- 50 db. 
output Impedances: 4, 8 and 16 ohms. Tubes : 9. Sensitivi ty: 
Tu ne r, Aux, High Tape 0.25 v; Mag, Low Tape - 8 mv. Controls : 
Se lector (Tape, Ph ono, Radio, Aux), Function (off , mono, ste reo), 
Speaker Inve rsion. Vol um e, Balance, Bass , Trebl e, Hi Fi lter (flat, 
4 kc), Lo Fil te r (fl at , 100 c), Speaker Phas ing (2 pos it ions). 
Power. Dimensions: 15" x 43/4" x 12'/4". 

DB21 2 ... ......... ... ...... ... ... .. ..... ..... .... ... .. . .. ...... .. ...... .. ...... .. ... ...... $119.95 
BEG Enc losure an'd Legs .......... .. .... .. . .... .... ... ... ........ ..... .. ........... $7.50 

Frequency Range : FM: 88-1 08 mc; AM : 520·1640 kc . Select ivity: 
FM : 180 kc, 3 db down; AM : 10 kc, 3 db down. Sensitivity: FM : 
for 30 db qu ie t i ng: 1.25 fl. V at 75 ohm input , 2.5 fl. V at 300 ohm 
inpu t. AM: Termi nal Sensi t ivity - 5 fl. V f or 20 db SI N. Frequency 
Response: FM: 20 to 18,000 cycles ± 0.5 db, AM: 20 to 4,500 
cycles ± 11/2 db. Antenna(s): Bu ilt- in. Noise and Hum (referred to 
ra ted output): FM : 60 db do wn f rom I v output, AM : 55 db 
down from I v output. Output: Cathode followe r. Tubes : 12 
(plus 3 crystal diodes). Control s: Selec tor (power, stereo, AM , 
FM, AFC defea t), AM , FM Tuning. Oimensions: 1~ "x43/4 " x I 2 '14 ". 

ST662 . 
BEG Enclosure and Le gs ... .. . 

. .. ... ........... .. $t 89.50 
. ... $7.50 

Frequency Range: FM: 88·108 mc; AM: 520·1 640 kc. Sensitivity: 
FM: 1.5 fl. V - 30 db quiet ing at 75 ohm input , 3.0 /lv - 30 db qu iet· 
ing at 300 ohm input: AM : Loop Sensi t ivi ty,. 100 /lv ' meter, 20 
db SI N: Term inal Sensit ivity : 3 /lv/ meter, 20 db SI N. Frequency 
Response : FM: 20 to 18,000 cps ± 0.5 db; AM: 20 to 4,500 cps 
± 1.5 db. Ant enn as : FM: bui l t· in line ante nna; AM: built· in 
ferr ite loopsti ck, provi sion for ext ern al antennas. Tub es : 9 (plus 
3 diodes). Controls: Selector (ste reo FM·AM , FM , AM, Multiplex), 
AFC out, AM , FM Tunin g, Power. Oim.: 15" x 43/4" x 12'/4" . 

'ST442 .. ........... .. ..... ......... ... . ..... $149.50 
BEG Enclosure an d Legs . .. .... $7.50 

Output Power : 20 watt s, (two lO·watt chan nels): m4sic waveform 
rati ng. Frequency Range: FM : 88-108 mc; AM : 520·1640 kc. 
Frequency Response: 20 to 20,000 cyc les, ± I db. Antennas: 
bu il t·i n FM and AM antennas : prov ision for ext ernal antennas. 
Noise and Hum : FM: - 58 db; AM : - 48 db . Output Impedances : 
4, 8 and 16 ·ohms. Tube s: 16, pl us 3 crysta l diodes, incl. I 
matched pro RF Usable Sensitivity : FM: 4 /l v, AM: 250 f1. V 

pe r meter - loop senSit ivity. Audio Sensit ivity: Mag: 4.5 mv: 
Signa l-tn-No ise: 45 db. Cryst al/ AuI: .5 v, Signal-tn-No ise: 60 db. 
Distortion : FM: 1.5% ; AM : 3%, Phono (Mag): 0.6% at co ntinuous 
power output. Control s: Function Selector,Oual Vo l. ,Bass and Treble: 
FM, AM t un i ng, Power , FM·AFC, AM-Multip lex. 16'12" x 51/2" x 121/2" . 

SRB 20 .. ... . . ...... .. .. ............. .... ... .. . . ... $199.50 
ENBI Enclosure and Legs .... ...... ....... ... . $8.50 

Frequency Range: FM : 88·108 mc: AM: 520-1640 kc. Fre quen cy 
Response : 20 to 20,000 cycles, ± 1 db. Ant ennas: buil t- in FM 
and AM antennas; prov ision fo r external antennas. Noise and 
Hum : FM: - 58 db, AM : - 48 db, Phono : Mag.; - 60 db, Crys tal: 
- 70 db . (DC on f ilaments of preamp. input .) Output Impedances : 
4, 8 and 16 ohms (lOW imp. cathode f ollower). Tubes : 13, plus 
3 crystal diodes, incl. 1 matched pr. , se lenium rect ifier. RF 
Usable Sens itivity: FM: 4 /lv, AM: 250 /Lv per meter- loop 
sensi t iv i ty . Audio Sensi tivi ty : Mag: 4 mv, Signa l-to-Noi se: 45 db. 
Crystal / Aux: .5 v, ·Signal-to·Noise: 60 db. Distortion : FM: 1.5%, 
AM: 3%: Phono (Mag): less than 0.5% at rated output , 2 vo lts. 
Controls: Funct ion Selector, Dual Vol ume, Bass, Treble ; FM, AM 
Tun ing. Off·On, FM-AFC, AM -Multiplex. Dim.: 161/2"x5 1/2 " xI2 '12". 

STP52 ... ...... ... .... .. ...... . ... ...... ... ..... .. .. ... ... ........ .... ........... ... $1 59. 95 
ENBI Enclosu,e and Legs.-.... ... ... .. ...... .... .. ... ..... .. ... .. ......... ........ $8.50 
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850 Series-For stereo or monophonic use. Features 
29 to 86 r.p.m. continuously variable speed control 
plus click stops at the 4 popular speeds. Four-pole, 
heavy duty, constant-velocity motor and balanced, 
weighted, rubber-padded 1 PAl" turntable reduce 
"wow" to less than 0.5%, keep "hum" and "rum
ble" to similarly negligible levels. Feather-drop, flip
switch operated arm has plug-in head. Vibration 
isolators supplied. Dim.: 14Vz" x 3Vz" x 12Vz". 

850-16LCS (with plug-in head, less cartridge) .. .. .... $40.40 
850-16R (with Ronelte ceramic stereo cartridge. 

diamond styli) .......... •..............••....•.. ..... ....... ........ $57.50 
B50-16XDS (with G.E. VRII cartridge. diamond/ sapphire 

styli ) .. ........ ..................... ......... ............... ....... ........ $59.75 
Other cartridges available. 

P85 Mahogany·Finish 8ase ................ .......... .......... .... $4.8D 

BOGEN STEREO 

RECORD 

PLAYERS 

860 Series-Bogen's new series of turntables-with
tone-arm is precision-made like Swiss watches. 

Both models in the series feature click stops at the 
4 popular speeds, plus continuously variable speed 
control from 29 to 86 r.p.m. Each has a four-pole, 
heavy-duty, constant-velocity motor and balanced 
11 %" rubber-padded turntable. Professional-style 
arm has plug-in head. Arm is raised and lowered by 
flip-switch in unique cueing arrangement to mini
mize record and stylus damage, and features microm 
eter-type, easy-to-read weight adjustment gauge. 
Completely wired for stereophonic and monophonic 
hi.gh-fid~lity systems. Vibration isolators supplied. 
Dimensions: 15" x 31f2" x 13". 

BOGEN-PRESTO 'TURNTABLES 

TT3 Professional Quality One-Speed Turntable
The Bogen-Presto TT3 turntable plays stereo or 
mono 33 1/ 3 r.p,m, records to perfection. Its preci
sion, heavy-duty hysteresis motor is the basis 
of a belt drive system that virtually eliminates 
rumble, wow and flutter. The easily cleaned " radial
ridge " mat affords perfect traction and gentle 
handling of your precious records. Has built-in 
strobe disc for speed-accuracy checking. Turntable 
Weight: over 5 Ibs. Dimensions: 16" x 6" x 12" . 

TT3 .... 
PB7 Walnut-Finish Base ....... .. .. .. 

.. .. .. ...... $59.95 
........ .. ..... $13.95 

TT4 Professional Quality Three-Speed Turntable 
Three speeds; precision -made throughout; wow, 
flutter and rumble are virtually nonexistent. Bal
anced 11 1'8" cast-aluminum turntable and constant
speed hysteresis motor, Interchangeable idler 
wheels disengage in "off" position to prevent flats. 
Complete with built-in strobe disc. retractable 45 
r.p.m. spindle, and easy-to-clean rubber " radial
ridge" mat. Perfect for stereo or monophonic use, 
Turntable Weight: over 5 Ibs. 14W' x 7" x 12" . 

TT4 .. .. ...... $99.50 

TT5 Same as above with broadcast-studio· type hyst~res i s 
motor ... .... .. ...... ....... .... .. .... .... .. .... ...... ...... ............ $129.50 

860 Record Player_ With preciSion steel turntable. 
Wow and flutter are less than .25% at 33% r.p.m., 
even better at faster speeds. With phenolic 4-pin 
head (less cartridge) ........................................ $49.95 

861 Record Player_ With non-ferrous, extra massive 
(7% Ibs.l turntable to provide practically no meas
urable hum, wow or flutter. With phenolic 4-pin head 
(less cartridge) .... .. .......................................... $~4_95 

PB6 Walnut-Finish Wood Base for 860 and 861.. ...... $5.25 

860 Series Aluminum Head and Cartridges-Special 
aluminum plug-in heads for the 860 and 861 as 
well as the .PAl arm are available with or without 
cartridges as listed below. 
H4 Aluminum Head (less cartridge), .. , .. , ................... '$4.00 
H4-PSD · (with Pickering 371 stereo cartridge. 

diamond stylus) , .. , .. , .. , .. ........... ......... .................. $31.85 
H4-RSD (with Ronelte BF-40D stereo cartridge. 

diamond stylus) .... .. . ,., .. , .. , ...... , ... .. . ,., .. ,", ... .. .. , .... $20 .23 
H4-SSD (with Shure· stereo cartridge , diamond 

stylus) .. ...... " ............................. , ..... , ..... ...... .. ..... , .. $26.00 
H4-GM (with G.E. VRII mono cartridge. sapphire 

stylus) .... .. .. ...... , .... , .... .......... .. .. .. .... .. ", .... , ...... .... .. $11.75 
H4-GMD (with G.E. VRII mono cartridge. diamond 

stylus) ................................ " ... , .. . , ........ ,." .... ... . , ... $21 .55 
H4-RM (with Ronette mono cartridge. sapphire 

stylus) .................................... : ............... " .. , .. , .. .... .. $5.95 

PAl Professional Quality Tone Arm-The PAl tone 
arm is ideally suited for use with the TT3 and TT4 
turntables, It features a micrometer-type, easy-to
read weight adjustment gauge arid aluminum· plug-in 
head that will accommodate all standard cartr idges. 
The 4-pin head fastens to the arm by means of a 
specially designed pressure-contact locking arrange
ment that insures perfect contact. 

PAl .. .... .. .. . .. ...... .. ............................. $24,95 

BY BOGEN VALUE ON' A BUDGET ... e~ ~~f4: 
~:::;:;;=====~ 

RC412 Stereo Receiver-The RC412 receiver is an 
all-in-one stereo amplifier, stereo control center and 
stereo FM-AM tuner .. . at a remarkable price. Dual 
volume controls permit one-hand balancing of the 
two channels. The RC412 also has a built-in provi
sion for a Multiplex adapter. 
Output Power: 12 watts (two 6-walt channels) music 
waveform rating. Frequency Range: FM : 88-108 mc; 
AM: 520·1640 kc. Frequency Response: 30 to 15,000 
cps ± 1 db. Antennas: built-in FM and AM antennas; 
provision for external antennas. Noise and Hum: FM: 
- 58 db; AM: - 48 db; Phono: Mag: -45 db; Crystal : 
- 55 db. Output Impedances; 4, 8 and 16 ohms. Tubes: 
15 (plus 3 crystal diodes). Distortion: FM: 1.5%; AM: 
3%; Phono (Mag): less than 1% at continuous power 
output. Controls: Function Selector. Dual Volume. Bass .• 
Treble . FM Tuning. AM Tuning. Power. FM-AFC. AM
Multiplex, Dimensions: 161/2" x 51/2" x 12 112". 
RC412 ., ..... ,., .. ...... .. ... ... ... .. , .. ... , .. , .... ..... .... " .. .. " ..... , ... ,$169.50 
ENCI Enclosure and Legs .... , ..... , ..... , ......... .. .. .... .......... $8.50 

TC322 FM-AM Stereo Tuner-The sensitive TC322 
receives stereo FM-AM, FM or AM · broadcasts. It 
features: AFC,provision for Multiplex adapter, Auto
matic Volume Control, illuminated dial scale, ex
tremely low price. The TC322 is an ideal companion 
to the AC220, Comes complete with enclosure. 

Frequency Range: FM: 88 to 108 mc; AM: 520 to 1640 
mc. Selectivity: FM: 5 /LV. 30 db qu ieting. 300 ohm input; 
AM: loop sensitiVity : 150 /Lv/ meter. 20 db SI N; terminal 
senSitivity: 7 /LV. 20 db SI N. Frequency Response: FM: 
±1 db. 20 to 15.000 cps ; AM: ± 1.5 db. 20 to 3.500 cps. 
Tube$: 8 (plus one crystal diode). Antennas: Built-in. 
Provision for external antennas. Controls: Powe r. AM. FM . 
AFC . Multiplex, AM. FM Tuning. Dim.: 137/s"x41/2" x71/4". 

TC322 ...... ... .... ..... .... ........... .. .......................... ,', .. " , ... $109.50 
Leg Kit. ML1 ....... .................... ... .. , .. .......... ................ .. ,$1.85 

AC220 Stereo Control Center and Dual 20-Watt Am-
. plifier-An astonishing value, the AC220 features 
low-noise preamp, low distortion, dual volume con
trols, loudness switch, channel reversing switch, 
provision for tape deck, mono-stereo mode selector. 
The AC220 is compatible with other Bogen com
ponents. Comes complete with enclosure. 

Dutput Power: 20 walts (two 10-walt channels), 18 walts 
at better than 2% music waveform rating. Frequehcy 
Response: ±2 db. 40 to 16.000 cps. Sensitivity: Mag: 
4,5 /Lv; Aux and Tuner: .35 v. Hum: Mag: - 50 ; Aux: -60; 
Fund: - 70. Output Impedances: 4. 8. 16 ohms. Tubes: 
8. Tone Control: ± 10 db @ 50 c and 10 kc. Controls: 
Selector (mag, aux, tuner). Bass. Treble. Coax i~! Volume, 
Power. Loudness, Mode. Channel Reverse. 137/s" x4V2" 71/4" . 

AC220 .... ............ " ... , ..... , ........ , ... , .. , .... , .. , ... , .. ... , .... .... .. .. $79.95 
Leg Kit, ML 1 .... ........................... , .... ...... , .............. , ...... $1.85 
Catalog No. 512 Litho. in U.S.A_ 
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'ONENTS 
All high-fidelity components are not 
ft alike. With Bogen, you're assured of 
the. ultimate in faithful sound reproduc
tion because Bogen knows how to build 
the best ... staffs more experienced engl
neers ... has made more specialized sound 
equipment' for more years than any other 
high-fidelity manuf~cturer. You can hear 
this engineering excellence ... in its bril
liant achievements! And this technical 
artistry, confirmed by hundreds of thou
sands of customers, is complemented by 
superb styling that's equally at home on 
mar-proof legs or custom-mounted in 
consoles. From any point of view, Bogen 
is a sound investment well made. 

PR2 Stereo Preamplifier-Control Center-A remarkable per
former for the discriminating listener. Ideal companion 
to the OS265 or OS225. In addition to outstanding speci
fications, the PR2 features unique position-indicator lights. 

Frequency Response: ± 1 db. 20 to 20.000 cps. Output : 2 v 
from cathode follower (per channe l). Distortion: less than 
0.4% at 2 v output. Noise and Hurn (below rated output): 
Mag and Tape - 55 db; Aux. Tuner and Multiplex - 65 db; Mic 
- 60 db. Sensitivity: Aux. Tuner and Multiplex: 350 my; Mag 
and Tape: 4.5 mv; Mic: 4 mv. Tubes: 6. Controls : Input Selector 
(M ic, Tape. Mag. Tuner. Aux. Multiplex). Mode (~tereo Reverse, 
Left Channel Only, Right Channel Only . stereo Normal. Mono
phonic Left. Monophonic Right), Power. Loudness. Phase, Hi 
Filter, La Filter, Monophonic Phono (a ll cartridges). Individual 
Volume. Bass and Treble for each channel. DC on heaters of 
input tubes. Dimensions: 15" x 41/2" x 8" . 

PR2 ....... .... ............ ,.,' ... , .. ,'_ ... , ...... ,"',., ."' .. ",. 
DEG Enclosure and legs 

... __ .. $89.50 
.. _._. $7.50 

05265 Stereo Power Amplifier-The ultimate in powerful, 
distortion-free amplification, Perfect for the new high
compliance speakers. Use the OS265 with the new PR2 or 
STP52, Comes complete with enclosure. 

05225 Stereo Power Amplifier-Similar to the OS265, ex
cept for power output, the OS225 offers superb reproduc
tion over the entire listening range. and costs less than 
monophonic amplifiers of comparable performance. 
Power Rating: OS265 : 130 watts (two 65-watt channels); OS225 : 
50 watts (two 25·watt cha nnels); music wave form. Distortion: 
less than 0.5% at rated output. Frequency Response : 20 to 
20.000 cps ± 1 db. Noise and Hum : -85 db below rated output. 
Input Sensitivity : 2 v for rated output. Input Impedance : 100.000 
ohms, Output Impedances: 4, 8. 16 ohms. Controls : Power, Out
put Power Limiting Switch (05265 ), Tubes : OS265:10; OS225: 
9.0S265: 171/4" x 73/4" X 9"; 05225: 171/4" x 73/4" x 61/2". 

05265 "'_ .. ," ""',.", .. " , ... .. . , .. '_ '_""" '_"'_"_"'_"'_" __ '_ '" _ .. ,.$149.50 
05225 _,. ,_ ... ,_._._ .... _, ., ._ .. ... ,'" _._"' ___ " ,_ ... .... _____ ", .. _.,,$79.95 

Dimensions refer to comp lete components. exc luding legs and 
knobs (di mensions given as width x height x depth). All prices 
and spec ifications subject to change without notice, 

Prices slightly higher in Alaska, Arizona . Arkansas . California , 
Colorado-, Hawaii , Idaho, Loui si ana, Mississippi. Montana. Nevada, 
New Mexico, Okla., Oregon, Texas. Utah, Wash, and Wyoming. 

MONOPHONIC COMPONENTS 

OB130A 35-Watt Amplifier-Preamplifier - The most famous 
amplifier in modern high-fidelity history. Features include 
inputs for all sound sources, 7-position phono equalization, 
sw itch to permit monitoring a recorded signal directly from 
a tape recorder while actually recording, and exclusive 
variable damping factor circuit. 
output Power: 35 watts. Music Waveform Rating : 50 wa tts. 
Harmonic Distortion: 0.3% at rated output. Frequency Response: 
15 to 30 ,000 cycles ± 0.5 db , Noise and Hum (referred to rated 
outpu t): Fund.: - 85 ; Mag,: - 60; Tuner: - 80. Out-put Impedances: 
4. 8 and 16 ohms. Tubes : 8, Controls: Power, Volume. Bass. 
Trebl e, Variable Loudness Contour Selector, Input Se lecto r 
( Phono, Radio , Tape, Aux ). 7·position Record Equalizer, Damping 
Fac tor , La Filt er, Hi Filter. Speaker Selector Switch, Tape Moni
tor. Au x Adjuster , Hum Adjuster . Dimensions: 15" x43/4" x121/4" . 
,DB130A . ___ .... _ . __ ._.$129.50 
BEG Enclosure and Le gs __ _ ..... ___ .. __ ._ .. _ .. ,$7.50 

T661 FM-AM Tuner- FM circuit has Foster-Seeley discrimi
nator, dual limiter, AFC, low-noise double-tuned RF ampli
fier, low-noi se mixer, two IF stages, stable oscillator; AM 
offers 10 kc whistle filter, high gain ferrite loopstick, Auto
matic volume controls and tuning meter on FM and AM. 
Provision for Multiplex adapter is built-in. 

Frequency Range : FM : 88-108 me; AM: 530·1640 kc, Selectivity: 
FM : 180 kc. 3 db down; AM : 10 kc. 3 db down. Sensitivity: FM: 
1.25 P.V, 30 db quieting. 75 ohm antenna ; 2. 5 P.v, 30 db qui etin g, 
300 ohm antenna; AM: Terminal Sen sitivity: 5 I(V. 20 db SI N. 
Frequency Respons e: FM: 20-18,000 cycles . ± 0.5 db ; AM: 
20-5.000 cycles . - 3 db. Antenna(s): Built· in. Noise and Hum 
(refe rred to rated outpu t) : ~M : - 60 db ; AM: - 55 db, Output: 
Cathode followe r. Tubes : 10 (plus 3 crystal diodes ). Controls : Se· 
lec tor (power. AM . FM , AFC defea t ), Tuning , Dim.: 12" x4 3/4"x121/4" . 

T661 
AEG Enclosure and Legs .. _. __ .... __ , 

.. $139.50 
.. _ .. _ ....... _$6.00 

""" ""~~-.. -.;:,.., --_. : 

RB115 High-Fidelity FM-AM Receiver-On a single compact 
chassis, the RB115 combines radiation-proof superhetero- ' 
dyne tuner, 15-wa tt power amplifier and complete pre
amplifier. It provides inputs for tape recorder, phono and 
other sources " . gives flexible control of loudness, speak
ers, scra tch and rumble, Adapts for stereo. 
output Power: 15 watts . Peak Power : 30 wa tt s, Ton e Burst 
Rating : 21 watts. Harmonic Distortion : 2% at rated output. 
Frequency Range : FM: 88-108 mc; AM: 520·1640 kc, Selectivity: 
FM: 180 kc . - 3 db; AM: 8 kc, - 3 db. Frequency Response: FM 
and Phono: 20·20.000 cycles ± 1 db . AM 20·4.500 cycles - 3 db. 
Antenna(s): Built· in FM and AM antennas. Noise ·and Hum : - 55 
db , Output Impedances: 4. 8 and 16 ohm s. Tubes: 13 (plus 3 
cry sta l diodes). Sensitivity: FM: 3.5 p'v for 30 db quieting; AM : 
5 P.v for 20 db SI N, Controls : Se lector (w ith 3 , equa lizqtion 
posi t ions) ; Volum e, Bass, Trebl e, Lo Filter, Hi Filter. Loudness. ' 
Sp eaker Selecto r, Tuning. Dimensions: 15" x 43/4" x 121/4" . 

RBl15 , 
BEG Enclosure and legs 

.. _ .. $159,50 
..... ... .. __ $7 .50 
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1M MEASURMENT TECHNIQUE 
([Tom page 64) 

contributes heavily to the characteristic 
tone quality of the amplifier. 

When we meaSUl'e power output we 
are primarily concerned with the amount 
of energy the amplifier is capable of 
feeding into the speaker. With a single
tone input to the amplifier, this is a 
relatively s~mple concept. Most volt
meters, although they l'espond to the 
"average" voltage, are calibrated in rms 
and will give an accurate indication only 
with a pure sine wave. However, the 
complex wave form required for 1M 
measurement (a mixture of a low fre
quency with a high frequency) will re
sult in grossly incorrect meter indica
tions, due to the discrepancy between 
"average" and "rms" values. 

No direct power measurement, there
fore, can be obtained in this way with a 
two-tone 1M signal. 

Since the asymptote of distortion-free 
reproduction in an amplifier is deter
mined by the "peak" of the possible grid 
swing, it has become an industry prac
tice to establish l'eference levels for out
put power based on "peak" value. This 
method affords suitable correlation of 
the measurements of val'ious amplifier 
characteristics, such as harmonic dis
tortion, square-wave l'esponse, and inter
modulation distortion. 

It is, therefore, not possible to feed 
the composite signal from an 1M ana
lyzer into the amplifier and monitor the 
output with a simple power meter, yet 
how many audio fans and technicians 
measure 1M in this manner ? The figure 
is astounding. 

As a last note, before describing a 
specific method of measuring 1M distor
tion, it is necessary to impress the 
importance of the propel' use of the 
oscilloscope. At all times and for all 
measurements, an oscilloscope should be 
connected across the amplifier load. 
Without the scope you are literally 
working blind and can never be quite 
sure what is being measured. With an 
oscilloscope you may observe faulty 
hookup, excessive hum, or distortion in 
output measurement; and make the 
propel' corrections. 

Measurement Method 

Use the following as a basis of the 
pI'opel' method of measuring intermodu
lation distortion in a 20-watt amplifier 
feeding into a 16-ohm load. 

1. Adjust the line voltage to the speci
fied value and monitor with a volt
meter throughout the measurement. 

2. Feed a single-tone oscillator into one 
of the high-level inputs and monitor 
the output of the amplifier on the 
oscilloscope. 

3. Adjust the tone controls so that the 
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amplifier is flat beyond the range of 
the IM analyzer (such as GO to 6000 
cps). 

4. Turn the loudness control to maxi
mum and turn off all auxiliary COll

troIs as contour, rumble, scratch, 
and so on. 

5. Use the formula P = E' jR to arrive 
at the proper voltage reading for a 
specific power level. For a 20-watt 
output into a IG-ohm resistor, the 
voltmeter across the resistor should 
measure 17.9 volts. 

G. Adjust the oscillator level at 1000 
cps so that t he output voltmeter 
indicates the computed value. In 
this case, it will be 17.9 volts. 

7. Adjust the vertical gain of the 
oscilloscope, connected across the 
load, until the peaks of the ontput 
sine wave touch two well-defined 
gradation lines on the oscilloscope 
face mask. The pattern should cover 
a major portiou of the scope screen. 
'l'his establishes the "peak" reference 
for the actual IM measurement. At 
this point, also make sure that the 
sine wave is un distorted and is not 
flattened at the end. IMPORTANT: Do 
not alter the vertical gain of scope 
thereafter. This method applies for 
power levels below amplifier clip
ping. IM distortion measurements 
should not be made above the clip
ping point because most available 
instrumentation, although calibrated 
for rms, reads average voltage val
ues. Great errors will be introduced 
unless the output signal contains 
fairly clean sine waves. 

8. Replace the oscillator with an IM 
analyzer signal. Adjust the 4-to-l 
relationship of the 101"- and high-

• frequency signal in accordance with 
the operation manual of the ana
lyzer. The proper relationship of the 
two signal amplitudes should be 
checked on the oscilloscope again. 

9. Adjust the level of the IM input 
signal to the "peak" reference on 
the oscilloscope. The pattern should 
again fall precisely between the 
same two gradation lines on the 
mask. 

10. Follow the remainder of the instruc
tions of the IM analyzer and com
plete your measurement. 

11. Repeat this procedure several times 
over an extended period of time. If 
you come up with a group of cor
responding measurements, you have 
in all probability produced an ac
curate IM measurement. 

12. NOTE: if your amplifier has an out
put-tube balance control, adjust this 
control for minimum IM indication. 

It is almost impossible to make a 
proper 1M measurement without an 
oscilloscope unless you have a tremen
dous amount of experience with your 
particular amplifier and your test equip
ment. It may be theoretically possible to 
make an 1M measurement without an 
oscilloscope, but you would need a very 
carefully computed conversion chart to 
convert the indications on a power meter 
to the true peak value of a complex 
wave, and you will have to leave a great 
deal to chance. IE 
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PROfit 
THE SARGENT-RAYMENT LINE 

Sargent-Rayment is one of the oldest 
names in , high-quality radio receivers, and 
with the company's expansion into the field 
of amplifiers its reputation continues. The 
models we have observed are the stereo 
tuner, SR-1000; a stereo preamp, SR-2000 ; 
and a stereo power amplifier consist ing of 
two 50-watt units on the same chassis, 
SR-5100, and performance . is excellent in 
every r espect . There are several other 
models, also. 

F igur e 1 shows the SR-1000 tuner, an 
AM-FM-stereo model which combines high 
sensitivity with superb tone quality. In 
f act, the frequency range and lack of dis
tortion on AM provide a signal so close to 
FM that it is difficult to tell the difference 
when both channels are tuned to the same 
station and an A-B comparison is made. 
This is especially desirable with AM-FM 
stereo broadcasts, for many tuners have an 
AM response which is so limited as to 
affect the entire stereo illusion . This is defi
nitely not the case with the SR-1000. The 
low distor tion of the AM section is largely 
due to S-R's t wo-tuhe detector circuit, and 
the specifications claim 0.45 per cent dis
tortion at 100 per cent modulation-an ex
tremely low figure. The over-all AM circuit 
is comparatively simple in that it consists 
of only f our t ubes- a 6BE6 oscillator
mixer, a 6BA6 Lf. st age, and 6AL6 ancl 
half a 12AU7 as the two-tube detector. A 
f errite loopstick is af!i.'!:ed to the rear of the 
unit , and in spite of having no r.f . st age, 
the sensitivity is claimed to be 20 !Lv. The 
Lf . transformers have t ertiary windings 
which are switched in and out of th e cir
cuit to give wide-band r eception, and a 10-
kc trap provides bet ter than 60 db of 
attenuation at 10 kc to eliminate the inter 
station w hisUe. 

The FM section employs a gold plated 

"frame-grid" tube in a casco de input stage, 
a mixer, two i .f. st ages, a limitei', and a 
ratio detector, with the oscillator and a.f.c. 
stage combined in one tube. The specifica
tions claim a sensitivity of 0.85 !Lv for 20 
db of quieting, which is borne out by t he 
f act that practically every station that can 
be heard at all will limit. Drif t is entirely 
negligible, and in the BROAD position
a.f .c. on-the set may be given hot and 
cold cycling with the same st ation coming 
in every time "right on the button." 

Four controls are mounted on the panel 
- AM and FM tuning, a broad-sharp 
switch, and a four-position selector ,vith 
OFF, AM, FM, and STEREO posit ions. Level
set controls are locatecl on the rear apron 
of the chassis. 

Stereo Preamp 

The SR-2000 preamplifier, Fig . 2, is of 
the same size and similar in design t o the 
tuner- both being rather modern in ap
pearance. There are two sets of stereo 
phono inputs, three high-level sterElt> in
puts, and a t ape-heacl input. Two outputs 
are provided for normal use, and two more 
are connected ahead of the tone cont rols to 
feed a recorder . In addition, two monitor 
inputs are furnished, which may be con
nected to a t ape amplifier, permitting th(j 
user to monitor a recording while it is being 
made (on a three-head machine) . The 
monitor connection comes after the re
corder output j ack and just ahead of the 
tone controls. 

The circuit employs two dual t riodes and 
a pen to de-triode in each channel. A selector 
switch chooses the input, with three high
level inputs, two separate phono inputs, 
and a t ape-head input ,vith positions f or 
771, 3%" and 1% ips. Separate tone con
trols are provided for each channel, and 
contour and loudness controls are gangecl , 

with a balance control to adjust channel 
balance. The SEPARATION control is a po
tentiometer which blends the two channels 
to a greater or lesser degree, with a switch 
to eliminate the pot from the circuit en
tirely when no blending is desired . 

P ush-button switches actuate the scrat ch 
and rumble filters, reverse channels, reverse 
phase on one channel, and switch to moni
tor or normal, as desired. The main selector 
switch is illuminated, and its ten positions 
give almost complete control of all the 
unit's functions. The two posit ions fo r each 
phono input select between the RIAA 
curve f or 33- and 45-rpm records and the 
exact AES curve for 78's. The loudness 
control cousist s of ganged Centralab Sen
ior Compentrol sections, and with th e sepa
rate volume cont rol it is possible to get 
almost any degree of compensation at any 
li stening level. In actual practice, the loud
ness control is set to maximum and the 
volume control is adjusted for a good room 
volume-then the listening level is con
trolled thereaf ter by the loudness control 
alone. 

For a one-volt output, input signals re
quired a re : 1 mv on phono, 2 mv on tape 
and .05 volts on the high-level inputs. Dual 
level-set controls are provided at the out
puts of the preamp st ages for phono and 
tape head signals, and at the inputs for 
the thl'ee high-level inp uts, and at the 
recorder-feed j acks. The phase-reversing 
switch is the simplest of arrangements-it 
conn <;lct s the output of one channel to 
eithel' the cathode or plate of a split-load 
"cathode-follower" type of output stage. 
In the normal position, the output connects 
to the cathode, and the stage acts like a 
cathode follower; in the reverse position, 
the output is connected to the plat e, and 
plat e and cathode resistors are similar 
(not exactly alike, since the feedback cir
cuit effectively shunts t he plate r esistor ). 

The SR-5100 is a cool job-that is, it 
runs a t a comparatively low t emperature. 
The circuit consists of a 7199 pentocle
t riode as gain and phase-splitter stage 
dri"ing two EL34's in each channel. Sepa
rate input volume controls are provided, 
as are d.c. balance controls on the output 
stages, which work with fixed bias. Outputs 
are provided for 4, 8, and 16 ohms, and a 
socket is mounted on the chassis to f urnish 
power to the SR-2000 control unit. 

The amplifier puts out its rated 50 watts 
at less than 1 per cent 1M dist or tion, ac
cording to our own measurements, and on a 
square-wave test no rounding was ob
ser ved up to 9000 cps and no overshoot 
w·as apparent. Hum and noise measured 69 
db below 1 wat t . The damping factor is 
stated in specifications as 11, l'esult ing in 
an output impedance of roughly 1.5 ohms. 

Perfo rmance of these three units is 
judgecl as well above average, and t he neat 
modern appeal'ance is well in keeping ,vith 
current decorating practice. K-22 

Fig . 1 (left) Sargent-Rayment SR-' 000 stereo tuner, and Fi g. 2 (right) SR-2000 stereo preamplifier. 
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UNBELIEVABLE BASS RESPONSE 
FOR A 12-INCB SPEAKER 

The PIONEER PAX-30E is a revolutionary 12-inch 
two-way speaker with a fantastic response range that 
reaches, in the low frequency range, all the way down 
to 20 cps and in the high range, as high as 16,000 
cps. The woofer cone paper is formed of a composite 
SARAN material, used for the first time in the PAX-
30E, that produces clean well-damped bass response 
down to the lowest audible limits of sound. For 
unexcelled dispersion of high frequencies, two cone
type tweeters are mounted facing outwards at the 
optimum angle, to provide natural concert-hall quality 
response. The stamped metal grill serves the dual 
purpose of preventing modulation distortion and also 
protecting the woofer cone; hence there is no need 
for any additional grill on the enclosure. 

PAX-30E 

The PAX-30E may be mounted in an enclosure far 
smaller than the standard size enclosures used for 
similar size speakers, and yet will still reproduce 
extreme bass frequencies far beyond the low fre 
quency response of other 12-inch speakers. 

SPECIFICATIONS 
Moving coil impedance: 
Resonance frequency: 
Frequency response: 
Maximum power input: 
Sensitivity: 
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16 ohms 
20 - 35 cps 
20 - 16,000 cps 
20 watts 
102 db/ watt 
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Fig. 3. J ensen " Galaxy" Bass-center unit, 
shown on ST-972 accessory floor base. 

JENSEN "GALAXY 11" STEREO 
SPEAKER SYSTEM 

Combining a pI·actical arrangement of 
loudspeakers iu such a way as to feed both 
channel signals below 1000 cps to a single 
l~w-frequency . speaker and feeding the 
high frequenCIes separately to small units 
which may be disposed around the room 
wherever decor and sound reproduction dic
tate, this system offers quality and econ
omy in the same package. 

It is often argued that a system which 
mixes the low frequencies and feeds them 
from the center while the highs are fed 
from more conventional stereo positioning 
does not compare with two complete sepa
rate speaker systems, and to a certain ·ex
tent we would subscribe to this attitude. 
We still believe that a good lar ge speaker 
is better than a good small speaker, too. 
However, we must recognize that not 
every home has the space nor every listener 
the inclination for two large speaker sys
tems, and it is for this reason that many 
manufacturers have devoted considerable 
time and expense to developing systems 
which will be sufficiently unobtrusive to 
satisfy the eye yet prodnce sound that will 
satisfy the ear. This is particularly trne 
with stereo. 

The Jensen "Galaxy II" consists of a 
bass-center unit and two "Satellites." The 
former, Fig. 3, is a dnct-Ioaded housing 
121j2 in. wide, 10 % in. deep (at the ends · 
it curves. ouhyard slightly in the center): 
and 24 lll. hIgh. The speaker itself is a 
high-compliance dnal-voice-coil 8-in. cone. 
Also inside tl:e enclosnre- which is just 
over 1 cu. ft. III net volume-is the divid
ing-network nnit which feeds the high fre
quencies to the two Satellites, while the 
low freqnencies are fed to the two separate 
coils on the low-frequency cone. 

Each Satellite accommodates two small 
cone speakers- a 6-in. unit for the mid
frequency range and a 31h -in. unit for the 
highs. The smaller speaker is fed from the 
terminals of the larger through a I-Jlf ca-
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Fig. 4. Jensen S-21 "Satellite" speaker; 
left, in wall mounting position; right, for 

shelf mounting . 

pacitor. The housing, shown in two posi
~ions of ~se il;l Fig. 4, measures 7% x 11% 
lll., and IS 4 lll. deep over the back cover. 

In use under a variety of placements we 
find that the stereo effect is excellent 'and 
at close listening distances som~what 
better than two separate speakers placed 
at the usnal spacing in a room. Since the 
natural overlapping of tweeter and woofer 
speakers in each channel will place some 
of the sound at a point midway between 
the Satellite and the bass-center unit there 
io a feeling of full coverage. Furthe~more, 
as one walks around the room the illusion 
of stereo persists, with less localization 
than is usually noticed as one or t he other 
of two conventional stereo speakers is ap
proached. 

The impedance of the Galaxy system is 
16 ohms on each channel. C01l1lections are 
made to four t erminals on the rear allow
ing for. use with separate amplifi~rs and 
four w~res,. or 'yhere a common ground 
cOllllectIOn IS avaIlable, three wires may be 
~sed .. The two ~atellite units simply plug 
mto Jacks prOVIded on the t ermimll board 
of the bass-center unit. 

In addition to being available com
pletely finished, t.he Galaxy II is offered 
as a kit, with the housings for the Satel
lites, clividing network unit, coupling ca
pacitors, cords with plugs attached, the 
enclosure vent tube, and all five speakers 
being included. It is only necessary to con
struct the enclosure, of suitable volume, 
mount and connect all speakers, ancl the 
job is done. 
. We believe that there are many applica

bons where the Gala..'i:y II would be an 
ideal choice for a speaker system- so much 
depends on available space and this design 
provides a remarkable amount of flexibility 
of installation . K-23 

Fig . 5. Uher Uni
versal tape re
corder, removed 
from protective 

carrying case. 

UHER UNIVERSAL 
TAPE RECORDER 

"Such a little piece of machinery that 
does so much" is the comment of one who 
first saw this recorder in operation. It is 
~mall, measuring 12-3/ 16 x 9-5/8 x 5-5/ 16 
m. deep and weighing only 17 pounds, but 
It packs a lot of functions into its neat 
housing. The Universal, Fig. 5, is the first 
of a number of Uher models to reach these 
shores f rom Western Germany and while 
it h.as some limitations for the highest 
qualIty ?f music recording, it does many 
o~her thmgs that could be considered de
suable. ~ecause ?f its small size, the larg
est reel It takes IS 5 m., but at its slowest 
speed, .15/ 1? ips, this means eight hours of 
recordlllg tIme for one reel of double-play 
tape, using both t racks. 

In its normal f unctions, the Uher Uni
versal records and p lays back monophoni
cally at 3%" 1%, and 15/16 ips. It is push
b\ltton operated, with r ecord, playback, re
wmd, fast forward, and antomatic play
back selected at the touch of a finger. 
Separate controls are provided for record 
and playback volume; on the record level 
contr.ol .there is a switch, engaged by sim
ply lift~g the knob up slightly, that gives 
automabc volume or modulation contr ol
particularly useful for dictation, for ex
ample. No matter how loud or soft the 
sound is, the recorded signal remains about 
the same. Lifting the playback volume con
t rol. knob cuts out . low-frequency response 
to ~IVe greater clanty to speech. The power 
SWItch and speed selector are combined into 
one knob which is turned to the right to 
t~rn ?n the a .c. power, and in the off posi
tIOn It may be r aised or lowered to select 
the speed. The input selector is another 
knob, ~ho?sing between pickup, microphone, 
or radIO lllpUtS. Two additional push but
tons serve to stop the unit- one momen
tarily, and the other to release all oper
ating buttons and apply the brakes. 

Most of the mechanical operations are 
performed by magnets within the unit 
which permit a wide variety of extras, such 
as remote controls on a typewriter fo r dic
tation, or simply by external swi tches, or 
by means of the Synchro-Akustomat of 
which more later. The motor, which d~ives 
the capstan fiywheel by means of an idler 
is a hysteresis unit, and the drives fo r re: 
wind and fast forward come from t he motor 
shaft through belts to an intermediate 
point , .with th~ mag.nets actuating the 
mechamsm for ItS varIous functions. It is 
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KM-54a 

\ 
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M-49b \ 
NEUMANN 

CONTINUOUSLY 
ELECTRONICALLY 

VARIABLE DIRECTIONAL · 
PATTERN MICROPHONE 

SYSTEM 

NOW $495 
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NEUMANN HYPER-CARDIOID 
MINIATURE MICROPHONE, 
DESIGNED WITH TV AND FILM 
IN MIND I 

NOW $410 

\ 
\ 

KM-56 
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NEUMANN MINIATURE 
CONDENSER MICRO
PHONE SYSTEM 

NOW $465 

\ 
\ 
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\ 
\ 

\ 
\ 
\ 
\ 
\ 

\ U-47 (U-48) 
\ 

COMPLETE TECHNICAL SPECIFICATIONS WILL BE PROMPTLY FURNISHED UPON PROFESSIONAL REQUEST. 
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Fig . 6 . U he r " Synchro-Akustomat"-the 
black box f ull of mag ic. 

possible, fol' exam pIe, to depress t he fast 
forward button while l'ewinding-the ma
chine simply stops, and then starts agail1 in 
the opposite direction. It is also possible to 
depress the play or r ecord buttons while re
winding-and if you are familiar with tape 
recorders you ]mow that when you engage 
the idler again t t he capstan duriug a re
wind you almost always break the tape
but not so on tbe Dber. The machine stops, 
then the operating magnet moves the idler 
against the tape and capstan, anc1 the play
back proceeds. Iu t he automatic playback 
position, and with metallic strips or silver 
paint on the ends of the tape, the machine 
will play t hrough the reel, stop, l'eWilld, 
stop, and then play the reel through again, 
continuing this operation as loug as it is 
turned on. With the standard microphone 
one has all the controls at his finger tips. 
The machine may be stopped, rewound, and 
started in either playback or record modes 
just as often as desil'ed. 

The most engaging f eatures of the ma
chine come with the connection of the 
"Synchro-Akustomat," the box of black 
magic. This unit, show·n in F ig . 6, plugs 
into the recorder. It consists of a dual 
triode and a relay, with circuitry necessary 
for its functions. The selector switch on top 
is labeled Aufnahme (record), Wiedergable 
(playback ), and Stop-Start. In the latter 
position, the machine is first set up and 
turned on. In a moment, the reels stop turn
ing. In the presence of any sound, the Syn
chro-Akustomat starts the recording (elimi
nating the first syllable of speech, of course, 
so you soon learn to start each sentence 
with "uh") which continues as long as the 
sound does, then stops it again. (We used 
this feature one night to prove we do not 
snore, only to be told that we hadn't on 
that particular night.) 

In another application, the switch is 
turned to Aufnahme, a push-button cord is 
plugged into the unit, and anothel' cord is 
connected f rom the Akustomat to a motor
driven projectol'. One simply shQwS his 
slides once, nanating them as he goes along 
(each push of the button changes the slide 
and puts a tone in the vicinity of 25 cps 
onto the tape). For playback, throw the 
switch to Wiedergabe, and the machine does 
the talking and slide changing all by itself. 
When combined with a repeating changer, 
such as one of the Kodak Cavalcade series, 
the Uher in the automatic playback position 
will rllll through a batch of slides, move 
the tray back to the beginning, and repeat 
the entire pl'Ocedure indefinitely-ideal for 
display presentations. The Synchro-Akusto
mat is an "optional accessory," and not 
everyone would have need fOl' it, but for 
those who do it is most effective. 

Another accessory is the tl'ansistorized 
"mi'.:ing desk," Fig . 7, which can serve as 
a complete control for a variety of record
ing tricks. It is equipped with four inputs, 
with different gain and impedance condi
tions, rmlging from low-impedance micro-
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phones or pickups to high-impedance sources 
with outputs ranging from 0.15 mv to 100 
volts. The unit employs three OC603 tran
sistors, two serving as preamplifier stages 
for the low-level inputs and a third as the 
outpnt stage of the mixer. The combining 
circuits operate at compartively high levels, 
and f eed into the last transistor stage. Each 
input has an off-on pushbutton so one or 
more may be connected as desired. Power 
for the t ransistors is furnished by a self
contained 9-volt battery which is t urned on 
when a plug is inserted into the output jack. 
Current consumption from the battery is 
between 3 and 4 ma, and the noise level 
measured 64 db below the output signal. 

Other accessories available for the Uher 
iuclude various types of microphoues, head
phoues, and remote control units, and sev
eral different types of cord-and-plug as· 
s~mbli es may be had for different applica
tIOns. 

In performance, the response is essen
tially fiat from 30 to 15,000 cps (at 3% 

• ips) when the bias is adjusted for American 
tapes. At t he lower speeds, response is dOWll 
5 db at 9000 and 45 00 cps respectively. The 
speech filter drops the 30-cps response about 
15 db. F lutter and wow are stated to be 
0.3 per cent, and hum and noise measures 
43 below normal signal level. 

The machine is so well built that we are 
amriously awaiting the st ereo models, which 
have the added advantage of accommodat
ing 7·in. reels and of running at 7112 ips. 
In the meantime, the Universal does its 
many jobs well and interestin gly. K-24 

COLLARO "CONSTELLATION" 
RECORD CHANGER 

The latest model in the record-changer 
category is Collaro's "Constellation," shown 
in F ig . 8. E ach new changer brings its own 
particular set of features, and wi th them 
some differing characteritics. The Constel
lation employs a heavy-d uty four-pole mo
tor, which dri ,es a die· cast non-magnetic 
turntable platter weighing 6lh pOllllds. The 
result is a very low flu tter and wow content 
- measuring less that 0.15 per cent total. 
Using a non·magnetic turntable eliminates 
the possibility of variation in stylus force 
as records pile up and raise the pickup fur
ther away from the platter. This machine 
operates at all four speeds and handles 7-
10-, and 12-in. r ecords in auy order-assum~ 
ing, of course, that all are for the same 
speed. The ball thrust bearing l'lms between 
two hardened steel washers which seat on 

Fig. 8. Collaro 
" Cons t allation" 
record change r. 

Fig . 7 . Uher transistorized four-chan nel 
mixer. 

r ubber bearing surfaces. Both a.c. and out
put cables are fu rnished already attached, 
with different colors indicating the chan
ll els of the two output cables. The plug-in 
head has five terminals, and the fitting is 
mechani cally sound-a metal tongue on the 
head engages firmly with a spring·loaded 
slot in the arm. 'L'he unit measures 12 x 12lh 
in. , :111(1 extends 2% iu. below the motor 
board. 

The knob at the left cout1'Ols the speeds, 
with a small lever llllderneath the knob 
switching from manual to automatic opera
tion. The right knob serves to turn in the 
unit on and off, or to reject the next record. 
The mechanism is of the center-ti rop type, 
with a dog in the spindle slipping the next 
record off a step. Selection of set-down 
point is govern ed by a f eeler lever adjacent 
to the arm mounting, and an overh ead 
stabilizer ],eeps the record stack level. 
Cycling tim e, after tripping, is 8 seconds 
at any speed of the t urntable. 

By our method of measuring-or at least 
comparing-rumble, this unit is down 34 
db, with the NARTB standard set at - 35 
db for professional tlU'ntables. This seems 
ade:] uately close for changers, which have 
not yet reached the figul'es modern stereo 
turnta bles do, but unless they are used with 
the finest speaker systems which extend well 
below 30 cps, the rnmble is seldom a factor. 

In operation, the test changer performed 
consist ently and satisfactorily. In the man
ual position, operation is practically the 
same as with any single-play turntable, and 
the arm is completely free to be placed on 
the record anywhere one wishes, or to be 
pic],ed up at will without affecting the 
operation. The Constellation is attractive in 
appea rance, and continues to perfol'm well. 

K -25 
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NEW TRANSDUCERS 
for infinite baffle installation 

AUDIO • OCTOBER, 1959 

Introd uct ion of th e new l BL Linear-Effic iency 

Loud speakers has been met with overwhelming 

demand_ It is apparent that many audio 

enthusias ts have been impatiently waiting 

for a truly prec is ion-made d ri ver engineered 

for sealed enc losure and wall ins ta llation_ 

The super 8" LE8 is a full range loud peaker 

which g ives response from 30 to 15,000 c_p_s_ 

that is smooth , clean, and accurate far b eyo nd 

that delive red by any ot her speaker of this 

s ize ever mad c_ Par tl y responsible is a silver 

impedance compensa ting ring in the magne tic 

circuit tha t con tro ls power drawn by th e 

vo ice co il at high frequencies_ The LE8 makes 

an id eal replacement speaker beca use 

enclosure dimensions are not cr itica l, and 

acous ti ca l requirements can be readily meL 

An enclosed vo lum e of on ly two cubic feet, or 

more, is r ecommend ed_ The two-way 

Lin ea r-Effic iency Sys tem Kit, lEL Model 55, 

shown in the smaller illus tratio ns, inc ludes 

1 BL Model L£lO Low Frequency Driver with 
f r(!e a ir cone resonanceof 15 c_ p_s_; 1 BL Model 

LX3 Dividin g Network for crossover at 

1,000 c_ p_s.; J BL IVfod el L£30 High F requ ency 

Dri ve r, a comp le te ly new 5'h octave d irect 

radiator. These three units form an integra ted, 

perfec tly matched, elec tro-acous ti cal sys tem. 

They must be used toge ther. All LE drivers 

have a new type mounting Aange that permit s 

mounting fr oll! th e front, as well as the rear, 

of t he ba ffl e. Hand some new enclosures for 

LE unit s a re th e Dal e, Madison, and Mi nigon. 

W rit e for free technica l bulle tins desc ri bing 

these ex trao rdinary ne w transducers. 

JAMES B. LANSING SOUND, INC _ 

3249 Casitas Ave_ 

Los Angeles 39,Calif. 
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DEFENSE and the HI-FI BACHELORS 
([l'om page 48) 

unless you recorded it, for use here at 
the school, and especially for playback 
upon reassignment to sea duty after 
graduation. But record it how ~ 

And Now-Tape 

Considering everything, there was 
only one answer- tape. Among other 
things, there was the dynamic-range and 
frequency-response capability of tape. 
For men many of whom would soon re
turn to sea, on craft designed for mili
tary utility and not for carrying excess
ive personal gear, there were other items 
in favor of tape, not least among them 
light weight. But most important of all: 
you could safely play tape on a vessel 
rolling, pitching, vibrating and even 
pounding in heavy seas-while under 
such conditions a jarred needle would 
quickly ruin records, especially the new 
and expensive stereo discs. 

That was that. Tape entered quickly. 
First on the scene was an Ampex 

A-122, acquired by one of. the audio fans 
encouraged by Lt. St. Ville. Here, too, 
f uture sea duty considerations were a 
factor- the equipment had to be phys
ically rugged as well as electronically 
and mechanically tops. St. Ville's instal
lation soon followed with an Ampex 
601-2 portable stereo recorder. A few 
stereo tapes were available on the mar
ket. More were recorded from the AM
FM broadcasts. Listeners in the BOQ 
room became more frequent and more 
numerous. Here was sound reproduction 
of a quality they had never even dreamt 
of before. But the quest for perfection 
had by no means yet come to an end: if 
two speaker systems sounded this good, 

wouldn't tlwee systems sound even bet
ter ~ Here was a chance to find out, per
haps the last chance for a while-for at 
sea the large, cumbersome speakers were 
one item that would have to meet com
promise. But smaller, shelf-mounting 
types could take their place and be more 
than adequate for the limited spaces 
aboard ship-and then some, as they 
were to discover long before sea duty. 

The answer was an Acoustic Research 
AR-IW woofer with a JansZen 130 
electrostatic tweeter, provided by an
other student and placed atop Lt. St. 
Ville's piano. With the Hartsfield left 
in its original corner position, the home
made bass-reflex speaker was placed 
equidistant between the two side sys
tems. With the side speakers carrylllg 
separate stereo channels, some of each 
channel was fed into the center speaker 
at a level a few db below that of the 
side sJ[stems. The three speaker systems 
were then phased as the earlier two had 
been with the use of a 50-cps tape. To 
feed'the center system, an additional 
preamplifier (a McIntosh CoS) and Mc
Intosh-60 power amplifier were acquired. 
A home-made electronic mixer, con
structed by a lieutenant majoring in 
electronics, was then installed to provide 
a balancing facility between the three 
pre-amplifiers and the speaker sy~tems. 

With the increase in populal'lty of 
this BOQ room came an increase in the 
demand for system flexibility. To satisfy 
this demand, a third tape recorder (an
other Ampex 601-2) was acquired. This 
introduced a new series of complications, 
which will be described next month. 

(To be continued) 

With five shel ves of recorded tapes available, both the 601-2 and the A-122 Ampex 
machines a re busy. 
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FIGHT 
CANCER 

Send your gift to "CANCER" 
in care of your local post office 

® 

AMERICAN CANCER SOCIETY 
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A NEW 

MEANING 

FOR EXCELLENCE 

FOR CATALOG OF COMPLETE LINE WRITE 
HARMAN-KARDON, DEPT. 100, WESTBURY, N. Y. 

In its incomparable performance, magnificent 
sculptured styling and advanced design-the Chorale 
literally creates a new meaning for excellence. It alone 
provides all nine of the most wanted features fol' 
stereophonic high fidelity reproduction. 

1 Power Output: Delivers 30 watts of power (each chan
nel) at 20-20,000 cycles at less than ~~% harmonic dis
t01'tion. Can easily drive the most inefficient speakers. 

2 Exclusive New Third Channel Speaker Selector: 
Provision for third channel speaker for local or remote 
stereo· systems. Also permits simultaneous operation 
of virtually any combination of speakers in local or 
remote installations. 

3 Friction-Clutch Tone Controls: Permit adjustment of 
bass and treble tone controls separately for each chan
nel. Once adjusted, . controls lock automatically to 
provide convenience of ganged operation. 

4 Tone Control Defeat Switch: Eliminates tone control 
phase shift (present even when controls are flat) insur
ing clean, authentic sound reproduction. 

S Silic011 Diode Power Supply: Provides unusually uni
form B+ regulation for unrivaled low frequency and 
transient response. 

6 Illuminated Push-Button On/Off Switch: Permits amp
lifier to be turned on and off without upsetting careful 
setting of controls. 

7 Speaker Phasing Switch: To maintain proper low fre
quency response and eliminate "hole-in-the-middle" 
effect. 

8 Impedance Selector Switches: Select 4, 8 or 16 ohms 
for each channel. 

9 Separate Rumble and Scratch Filters: Eliminate annoy
ing phonograph rumble and record hiss. 

Distinguished in every respect-The Chorale, with its 
handsome satin gold escutcheon, is truly the definitive 
amplifier for the age of stereo. 

The Chorale, Model A260 - •• $199.95 
Optional Enclosure, Model AC6D • •• $12.95 

mmkardonl 
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TELEFUNKEN SPECIAL 

Beet hoven: String Qua rtets in E Flat, Op. 
74 ("Ha rp"); Op. 127 . Ta tra i Qua rtet. 

Telefunken TeS 18025/ 26 stereo 
Three bucks apiece ($2.98) for these and 

they are bargains, along with others in this 
new Telefunken release (via London). The 
mono Yersions sell for $1.98, at rock bottom. 

The playing of this quartet is excellent, on 
a pal' with the very best elsewhere. The group 
is Hungadan, recent refugees, and they perform 
with that superb fire and drive that has been 
typical of Hungarian musicianship these many 
years. 'I.'hey are fuliy capable of projecting 
these advanced and relatively difficult works, 
the Opus 127 being one of the famous Last 
Quartets. Their tone is big and warm, their 
ensemble perfect, their interpretation easy and 
natural, with warmth and drama but not a 
bit of sentimentality. I'd put them down as 
one of the best Beethoven groups on records, 
at any price. 

There are several r easons why discs of this 
sort might be launched at the low $1.98 level. 
The players aren't "big-name"-not yet, at 
least. The recordings could be elderly, perhaps 
not quite brand new and on the way to musical 
obsolescence. Ol' the technical quality might 
be substandard in some way. 

There are plenty of older stereo recordings 
that nevel' got issued in stereo form when the 
original r eleases broke forth , up to fOllr years 
or more ago and presllma bly many of these 
a l'e now a glut in the backlog of unreleased 
ste reo material , ripe for low-priced release. 
That's worth l,eeping in mind. 

It's true a lso, as you'll soon discover if you 
look a bou t, that many of the less famous 
orchestras and performers who until recently 
have rated regu lar priCing are now being 
demoted, so to speak, to the bargain price 
level. Price war 0 Most likely. Bargains galore, 
jn allY case. Take it froIn Ine, tbjs TatL'ai 
Quartet plays big-league music, whatever the 
price they go for. 

As to technical qual i ty, the low-priced 
specials are likely to vary more radically
both towards good and bad-than the expensive 
discs. These 'l'atrai T elefunkens are beautifully 
miked in a solid, natural Iiveness , but tbe 
recorded sound does ha\·e a sUght g rainy 
(juality, not quite clean, wbich is of course 
most noticeable in the inner grooves. It varies 
from record to record in this whole Telefunken 
series ; here, the Op. 74 Quartet seems to me 
definitely more g rainy in sound than the Op. 
127, which is not far from perfect. No surface 
noi se or irregularity, as far as the ear i s 
concem ed. If the materia l of the disc itself 
is substandard in any way, it doesn ' t show. I 
haven 't made wear tests and don 't intend to 
at the price. 

Beethoven : Symphonies ;#: 1 and ;#: 8 . 
Bambe rg Symphony, Hamburg State 
Phi lharmonic, Ke ilbe rth. 

Telefunke n TCS 18004 ste reo 
Beethoven: Symphony ;#:4. Hamburg 
State Philharmonic, Ke ilbe rth. 

Telefunken TCS 18024 stereo 
One of these offers two complete symphonies, 

the other only one--though on other labels 
the Fourth can be had on a single side 
complete. Don't jump to conclUSions, though. 

* 780 G1·eenwich St., New Y01·k 14, N . Y . 
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EDWARD TATNALL CSANBY';' 
This matter of when to cram more music onto 
a Side and when to stretch it ou t thin is 
anything but simple. Beethoven just didn' t 
have the foresight (as seemingly Mozart and 
Haydn did) to write his symphonies to fit the 
ideal LP record. There is inevitably, then, the 
choice between a ba rgain-length disc, two 
complete symphonies plus the risk of sub
s tandard quality and inner-groove trouble, or 
a seemingly sk impy disc, short-sided, that 
offers optimum groove quality. In the a bove 
you have one of each type. 

These a re fa r from second-rate readings, as 
the lOW-low price, $2.98, might suggest. Tele
funken is a major German label of ancient 
lineage and these ol·chestras are excellent, if 
perhaps not crack (the Hambu rg seems to me 
to play more smoothly here ). Both the con
ductor and the players know the Beethoven 
tradition entirely too well to tamper with it 
via eccentricit ies; the music is presented 
easily and with authority. The reco rds are 
top bargains in mu sic and no two ways about 
it. 

As for sound quality, it is not unlike that 
of the Beethoven Qua rtets reveiwed above. 
The over-all acoustics and balance a re excel
lent, the stereo effect modest but worthwhile, 
but the sound is very sUghtly grainy in tex
ture, mainly in the loud portions. Not enough 
to bother any musical ear. 

Again it is hard to guess just why this 
celebrated German label is offered up at $1.9·8 
and $2.98 (stereo) whereas its distinguished 
competitor, Deutsche Grammophon, is at this 
writing st ili priced at five and six dollars or 
more per disc. Dramatic price cutting must be 
at least a partial answer. All part of the big 
stereo competition. 

Tchaikowsky: Nutcracker Suite; Serenade 
for Strings. Symph. Orch . Be lgian Nat. 
Ra dio, Andre . Telefunken TC 8001 

I received this one in the dolla r-ninety
eight mono form (it's also available in stereo ) 
and at the price I can only be amazed. The 
Belgian orchestra and its conductor have 
earned a top repu tation among the younger 
orchestras that have been born in the new 
radio age. Andre is a particularly good in
t erpreter of French-school music and, ill this 
case, he g ives a bright, lively, French-style 
reading of the two Tchaikowsky works, avoid
ing any suggestion of the heavy, thick pomp
osity that so often gets in to the Serenade. 
playing the "Nutcracker" neat ly a nd with 
precisioll . 

The sound is somewhat dry, in the French 
manner (less live than the German recordings ) 
and rather intimate in effect; perhaps it is 
from a radio studio. Again, there is a very 
slight grainy quality, sca rcely enough to 
detect even on the fanciest hi fi. It won't 
bot her ,.vou at $1.98. 

Moza rt: Symphony ;#: 38 in D, Symphony 
;#:3 9 in E FI·a t. Bamberg Symphony, 
Ke ilbe rth. Telefunken TCS 18013 ste reo 

Bra vo! Tbese Mozart symphonies are the 
finest I've heard in a long, long while, done to 
perfection just the way I , for one, think they 
should be. They are neither too fast nor too 
slow, but natural and alive, easy and un
forced, the sound just intimate enough, yet 
impressi ve and as big as the music need . The 
expression is r everent and intense throughout, 
the hest of the musical sense is projected 
without fuss and feathers, with the most 
carefu l attention to deta il. Mozart speaks 

wonderfully for himself in these terms. I'd 
rate these the best r ecord ings of t he two 
symphonies I can remember hearing in recent 
years-and at $2.98 for an excellent stereo 
effect ! 

The recorded sound in both seems at first 
to be a bit dull, the highs lacking in brilli
ance; bu t oddly enough, this effect disappears 
as you listen . The strings are simply less 
steely, recorded in a more quiet, well-balanced 
manner, than in some of our close-up " hi-fi" 
modern reco rdi I1gs. Inner grooves display a 
good bit of graininess on both sides and the 
loudest parts throughout aren't entirely clean, 
but these are very minor objections, given the 
lovely playing and the excellent acoustical 
effect of the music. 

Dvorak: Slavonic Dances, Op. 46 Nos. 1, 
3, 4, 5, 8; Op. 72, Nos. 1, 2, 4, 7 , 8 . 
Bamberg Symphony Keilberth. 

Telefunken TeS 18015 ste reo 
These joyous, bouncing, sweetly sad dances 

are a problem today for our ears that are 
used to a leaner, drier m ixture--Dvorak's 
orchestrat ions are thick-textured and dense, 
almost too turgid for clarity. They liked it 
that way in those days (and they didn't have 
to cope with stereo). 

The later dances of Op. 72 seem to come 
through more clearly, on side 2, ·than the Op. 
46 items of side I - though both sets are 
familiar enough. Dvorak's writing grew more 
direct and clear as he progressed. In most of 
his earlier works you will find a certain 
over-complexity and thickness which tangles 
the ear in too many strands of thought at 
once. Later on, he learned to be orchestrally 
dramatic- witness the New World Symphony. 

There's poetry and animation in the playing 
here but it ~trikes me that the sound is t oo 
German iC, and 110t enough Czech. That is, 
there is almost too much sweetness, too soft; 
the bounce and spring of Czech dancing is 
weakened. Not bad-but more bounce to the 
ounce and a trace less sugar would make these 
still better for the listening. 

Big, broad stereo Ii veness, thick as the 
music itself. Once again, a slight graininess 
in the sound. 

FOR KIDS AND OTHERS 
Piccolo, Saxie and Company. Na rr. Vic
tor Borge; Text: Je an Broussoll e, Music 
And re Popp . Columbia CL 1233 

It's been a long time since "Tubby the 
Tnba." Tubby had the virtues of brevity-on 
78 rpm-as well as newness a nd sparkle, 
Telatively speaking. Thi s long, two-sided LP 
r €-cord contains more of the same in what is 
now a very well-worn tradition. Victor Borge 
narrates the happy story of the families of 
musical instruments, with musical illustra
tions by Mr. Popp involving the usual vast, 
slick professional orchestra plus modern one
world additions such as the Balalaika, the 
Hawaiian guitar and, of course, the currently 
fashionable Latin-American instruments. 

It's all in good fun-too good. Everybody 
has a perfectly wonder!,,! time, the human
ized inst ruments a re constantly on the edge 
of joyful hysteria and life is just a bowlfu l of 
synthetic roses, musically speaking. As for 
human pathos-Hans Christian Andersen 
style-there's not a trace; only the slightly 
old-maidish Miss Harp has. any personality 
at all and she doesn't have much. Is this the 
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the original and positive sound reproduction techniques 
necessary for true high fidelity are presented on 

AUDIO FIDELIT~ RECORDS 

e rama mu of gay Vi· 
enna captured in all of its tune· 
ful beauty by the artistry of Jo 
B.asile and his accordion. 

AFlP 1868/AFSD 5868 

ACCORDEON 
di ROMA 

ar· 
aunting beauty of 

Italian song favorites for your 
listening pleasure. 

AFlP 1871/AFSD 5871 

the highest standard in high fidelity 
~ ~/I' • Jtwmi 8ri~~:~;,;:7 

UP THE MISSISSIPPI 

Ph·:~:::.'.:':'DUlCBS or 
DmII.AIID I VOLUME 8 I 

me 
wailing trombones of the latest 
and most phenomenal of Dukes 
of Dixieland recordings 

AFlP 1 

eno 
Dixieland as they march along 
ON BOURBON STREET in true 
New Orleans fashion . 

AFlP 1860/AFSD 5860 

urn rna 
as played by th.e Dukes of Dixie· 
land. You have to hear it to 
believe it! AFlP 1823/AFSD 5823 

ative and ng 
demonstration of stereophonic 
reproduction including sounds of 
cannons, fire engines and sports 

STEREO ONLY. 

A shining 
able clarity and realism is heard 
with the artistry of Leon Berry 
at the Giant Wurlitzer. 

rilliant highs and. dynamic 
lows of the theater organ are 
musically displayed by the versa· 
tile AI Melgard. _______ "_I .• I~.JIi~·liI . iiii:.L •• :iiii.,. 

Complete illustrate 
catalogs of the entire 
Audio fidelity library are 
available from: 
Audio Fidelity, Inc., 
Dept: A-1 0, 770 11th 

SUGGESTED PRICE - $6.95 EACH 12 INCH STEIREDI)ISC,. 
SUGGESTED PRICE - $5.95 EACH 12 INCH LONG PLAY . 

.. 
Ave., New York 19, N. Y. __ ' ______ ........ iii_ii1llllli1li.4_r-.-",....i""._· __ ~I_, .... 

ALL ALBUMS EXCEPT AFSD 5890 ARE AVAILABLf BOTH 
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influence of our fine TV technique? I suppose 
so. 

As music appreciation (introducing the 
Ins truments of the Orchestras ) the record h as 
at least a nomina l mer it. The instrumen ts do 
play fo r us , one after the other and t oget her , 
in h i fi- from the piccolo righ t down t o the 
low "bazzoon," as Victor Borge calls it. (This 
last cha racter is a gruff old geezer whom you 
may have met before in a classic called "P eter 
and t he Wolf. ") The music itself is expertly 
eclectic-modern, well written and often quite 
melodious. Once in a blue moon it is even 
original, as in the offstage passage where the 
woodwind family a re heard hidden in the 
tree tops of a forest. (That idea, inc identally, 
stru ck me as one of the more intriguing nov
elties in the story-the woodwinds living in 
a wood. Get it ?). H ere a nd there, t he trea t 
men t is momen tarily quite lovely. 

E ven the te>.-t is occasiona lly bri ll ian t. The 
ha rp is the butt of some t ri cky remarks-"Old 
Miss H arp shook herself like a wet dog, and 
hund reds of notes came off like drops of 
water"- and even the spright ly piccolo, up in 
his woodwind fores t-t op, is able t o let loose a 
peel of mus ic so that "a cascade of notes 
tumbled down a t ree." Clever. 

As fo r Mr. Popp, the composer, he simply 
must be Hungarian. No other nat iona li ty could 
provide such a muchness of exper tly con t rived 
movie-style mus ic, no t to men tion some qu ite 
convincing Hungarian goulash (musically 
speaking) when t he orch est ra, on one of those 
State department-sponsored world tours, 
visits Hungary. ( It goes to Siber ia too bu t 
polit ics a re avoided; everybody jumps ou t and 
has a sleigh ride and a snow ball figh t, ) 

Conclus ion: Sometimes clever, a lways ex
pe r t, mostly platitudinous a nd mu ch, ''''ItCh t oo 
long for its shallow conten t, both as to story 
and music. Too much of a mu chness. 

Prokofiev: Peter and the Wolf, 
Britten: The Young Person's Guide to the 
Orchestra . Cyril Ritchard, narr. Phila . 
Orch ., Ormandy. 

Columbia MS 6027 stereo 
Cy ril Ri tchard , of thc foggy, croaky voice, 

does a rather offhand a nd somewhat has ty 
"Peter" here, bu t his innate storytelling 
a bili ty comes th rough and makes this an 
ell'ecti ve version-especially in view of the 
inna tely excellen t accompanying abili ty of the 
ever·willing P hil adelpiha Orchestra. I've often 
obsen 'ed it before; it ha ppens again here: 
the "Ph illy" can do a sli ck bu t u tte rly con
vinCing job on a lmost any standa rd classic 
you can name and t he sound is never t ired , 
neve r forced , always f resh . Don't know how 
they do it . 

Needless to say, stereo helps "Peter" even 
t hough t here is no specia l a ttempt at stereo 
tri ckery. It makes the music more alive, more 
immediate, helps the voice t o s tand out 
clearly. Wor th it, just for t hat. 

The "Young P erson's Guide" is here pre
sented wi thou t na rration, one of its alterna
t ive forms. T he record must have been, there
fo re, a marriage of commercia l convenience
fo r the B ri t ten score would be more effective 
here with its own proper narra tion, al so by 
Mr. Ritcha rd. 

Martha Schlamme sings Jewish Folk 
Songs, Vol. 2. Orch . conducted by Rob
ert DeCormier. 

Vanguard VSD 2032 stereo 
Time was when the fOil, soni, leaving it s 

native heath , invari a bly fo und itself an "art" 
accompanimen t, fo r pia no or even orchestra, 
and a s inger to s ing it in a n a rt-trained voice. 
The "originals," as sung down in t he valley 
or up on the mounta in, we re cons idered much 
too crude for all bu t local-yokel ears. 

Nowadays, everybody and his small brother 
and siste r sings fo lk mus ic t hrough the nose, 
to gui tar or ban jo--and the "original" folk 
music style has spread far and wide with 
mixed results, some good, some pa in ful. But 
Martha Schlamme is of the old school ; she 
sings her Yiddish songs to a relatively elabo
rate orchestral accompan imen t and her yoice 
is s imply a fi ne voice. Indeed (since she was 
born in Vienna) it has a cer tain Viennese 
touch to it, ont of Schuber t . The combination, 
wi th songs of J ewish ancest ry, is h ighly 

82 

musica l a nd very p leasant to li sten to--though 
it is fa r removed from the so r t of folk music 
that comes ou t of I s rael t hese days. 

If yon know the famo us "Songs of t he 
Au vergne" as set by Cantalonbe and recorded 
by t he celeb ra ted Madeleine Grey many years 
ago (also by Susan Reed), you will find 
s imila ri t ies here. The orchest ral accompani
men ts a re miniature tone poems on their own, 
f ull of g raceful coun te rpoin ts and well turned 
ha rmonies, often wi th li ttle in t roductions, fo r 
atmosphere. The Singing is personal, l yric, 
intimate. People who lmow the tunes will be 
especia lly pleased, bu t others will find the 
music a t leas t as enjoyable as the "Auvergne" 
collection. 

Wilde: The Picture 
(abridged). Read by 

of Dorian Gray 
Hurd Hatfi e ld . 
Caedmon TC 1095 

Beneath the foppish bulk of Oscar Wilde 
there was a personali ty as strong as spring 
steel. I n this excellen t condensation of the 
"Picture" yon will find, in the same way, 
beneath t he la-de·da exterior and the polished 
accent, the "my (/eah Lord Henry ... you 'll 
have tea, of course" and all the drawling 
decadence of t he so-called ji' lrCle-si ilcZe manner 
- one of t he most pine-chilling hOlTor stories 
of the nineteen th century, to ra nk with any
t hing of Edgar Allen Poe. B rrlT ! 

Mr. Hatfield played the part of the eternally 
you thful Dor ian Gray in the movie of a while 
back. H is readi ng is expertly done, t he whole 
drama shaped with, so to speak, a li f t of the 
eyebrow here and t here, a tiny hesitation, a 
bit of drawl ; you'll start listening with diffi
dence bu t if you stick out t he first side you'll 
be pinned to your chair in fasc ination, to t he 
end. 

Boris Karloff Reads "The Ugly Duckling" 
and Other Tales by Hans Christian An
dersen. Caedmon TC 1109 

H ere's a fine sequel to t he wonderfully 
en te r taining Karloff records that came earliet' 
fro m Caedmon, apt fo r you ng and old folks, 
fnll of cha rm and humor. 

This is one of t he Andersen t ranslations 
that prese rves a good deal of what is said to 
be a somewhat slangy a nd down·to·ea r th tone 
in the original Andersen tales. (Too many 
versions in the past were over-e legan t, in the 
Victoria n manner.) Ka rloff goes along wi th 
t he idea with gusto. Delightful ! Not co rn y, 
bnt just qui te wonder fully folksy, and the 
serions impac t of t he stories is the greater fo r 
i t. Great man, old Andersen, touching on t he 
most profound feelings we have, in the sim
plest and most imagina tive ways. 

Billy Faier-Travelin' Man. With guitar 
and banjo. Riverside RLP 12-657 

The teen-age kids will go for t his hot and 
heavy a nd maybe some of you graybeards will 
sor t of enj oy it too. 

F aier is no moun tain billy goat; he's one 
of t hose new-fangled folk singers that st art in 
the big city a nd leal'll t heir folk songs from 
records and otber folk songsters-or maybe 
via TV. Pete Seeger began t hat way (more or 
less ) don 't fo rget. Anyhow, F aier t raveled and 
li stened and now he sings and plays, and it 
really doesn't matter too much whether he's 
do ing a good imi tation or pou ring out t he real 
thing, st raigh t f rom grandpa ppy. 

The Faier voice s ings with a modicum of 
pitch , a bout as well as you or I conld do i t, 
no bette r. At first he doesn't really seem to he 
very musical. But his fingers can fly, on the 
banjo or gui tar and he has both a vigo rous 
dramatic personali ty and a fi ne sense of style, 
within hi s own limi ts. And he relishes the 
words a nd stories. I began by being bored, 
ended u p qui te enchanted (except fo r the las t 
number on Side 2, which is pretty sad ). A 
good folk showman, and the reco rd ing is life
like, too. 

It's in teresting that Faier says in so many 
words t hat his source f or no less than four of 
th ese songs were records; he gives the actual 
recordings. (Two mo re were ou t of books, 
dolled up accord ing to hi s own fancy). This 
is the way t hat folk music is passed on t hese 
days, not by " word of mou th " bn t by the 
sound of r ecording, f reed of bo th t ime and 

space. Even t he dead can pass on folk songs, 
now, to the quick. Lead Belly, for instance. 

Gness I'll pass this record on to a young 
folk s inger next door, aged 14, He'll have it 
a ll memorized in no t ime. And if he makes a 
reco rd someday. . . 

BIG MODERN 
Stravinsky: Threni (Lamentations of Jere
miah) 1958. Columbia Symphony Orch. , 
Schola Cantorum, soloists, conducted by 
Strav insky. Columbia MS 6065 stereo 

Hey-what a difficult piece ! And yet here is 
Columbia gOing a ll-out to r ecord it, w ith the 
composer in cha rge, as Columbia has done in 
the past for a long, long seri es of Stravinsky 
works. I own th e ancien t 78-rpm Colnmbia 
recordings, under Stravinsky, of the "Histoi re 
du Soldat " and "Symphony of Psalms," issued 
in the early T h irties. The ser ies has been 
a lmost unbroken since (except for a time when 
RCA lured Stravins ky away-then th l'ew ou t 
a ll the resnlt ing recordings afte r Columbia 
got hi m back). Interesting fo r us a ll , even 
those who think maybe this music isn' t exactly 
pops stu ff. 

It isn't; but then nei the r was h is "Sacre de 
Printemps" and I'll bet everyone of you has 
had t hat piece on yOUl' hi-fi t urn table at one 
t ime or ano ther. T hese t hings tend to mellow 
wi th time; we a ll get to like them sooner or 
l ateL', Getting there sooner-say, r ight no\\"
isn't so different f rom getting you r new Chevy 
the day after it comes ou t. A certain risk 
involved, but there's excitement , too, being in 
on something new befo re the rest catch u p. 

So wi th these "Threni" (threnodies) settings 
of sections f rom the Lamentations of Jeremiah. 
Forbidding music on fi rst acqua in tance, bu t if 
yon will follow the words, i f yon know a bit 
a bou t t he t raditions of these texts and thei r 
ma ny sett ings by past composers, over the 
centuries, you'll begin to get interested. For 
instance, the H ebl'ew letters t hat set off the 
verses of the moving lamen tation-"HoLO does 
t he city sit soZi.ta'l·Y, t hat was t uLL of jJ 80'llZe! 
How has she become a Ul',(ZOW, t hat was great 
among t he nations . . ."- the letters that 
stand as gate-posts, Aleph, Beth , Caph, Heth, 
Tetlt , Lamed and the rest, a re set to expressive 
music t hat invari abl y lamen ts 0 11 i t s own, as 
a chorus of grief. S travins l;y sets t hem here, 
as d id Lassus, T homas Ta llis, Couperin, cen
t uries ago. So, too, wi th t he ti tles, which are 
also set to mus ic- "Th is is the Lamentations 
of J eremiah the P rophet"-like a stately 
musical en t rance·way t o the body of the work; 
Stravinsky does thnt, too. 

And if you l;now a few of the older works 
by this composer, you 'll find here many 
fam iliar aspects of his style. The seemingly 
unga inly jumps of the Singing vo ice fo r in
st a n ce, up, down, up down; the "speaking" 
chor us, half-whi peri ng a sen tence in a sor t of 
march time; the piercing octa,' e tones in the 
orchestm t hat set off and regn late the vocal 
parts . The Symphony of Psalms is in th is 
music and also " Renard," tha t ultra-humorous, 
half-animal piece a bout the f ox and t he silly 
rooster , that el ates f rom some for ty yea rs ago. 

Yes, th is is Stra"insl;y's version of "twelve
tone" music, it la Schoenberg. Bu t it still 
sounds like Stravinsky and yon need not t hink 
for a n instant a bout the tone r Ow and t he 
musical mat hematics- yon shou ld not. 

Yes, t he singing here has a stilted sound 
and probably ; s somewha t stil ted and fo rced 
- t his is a new sort of music, a new piece, 
and perfo rmers must grope in it, reading the 
notes and fumbling for the new sense. Inevit
a ble-Beethoven's Ninth probably sounded t he 
same way on its fi rst perfo rmance. Even so, I 
main ta in tha t the "Threni " isn' t beyond most 
of us even now, if we a re t he sor t who won 't 
be pu t off by the fi rst unintelligibility. I' ve 
heard it jus t twice and I' ve al ready found 
pla ces tha t seem to me qu ite beau tifully ex
pressive. 

Stravinsky: Ebony Concerto (1 946); 
Symphony in Three Movements (1946). 
Woody He rman & His Orch .; London 
Symphony, Goosse ns. 

Everest SDBR 3009 stereo 
This is relatively easy stuff f rom 'way back 

in 1946. Woody H erman plays tbe Concer to 
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with Ids p resen t band, as he played it fir s t in 
1946; it is written for saxes, trumpets, t rom
bones a nd other sucb "jazz" instrnmen j-s, plus 
a few standard instruments and a guitar, bu t 
i t isn' t jazz and never was. Just Stravillsky, 
writing dry, oddly colored music for jazz-band 
inst ruments. 

The boys sort of floundered tbrough it in 
t be 1946 version (I had it on 78 ) and they 
still flounde r a bit today; but I was interested 
to find t ba t a group of teen-age music s tudents 
thought t his was just t enific stufl', w ithou t 
any explanation or persuasion, when I played 
the record for them. Your kids'll like it, even 
if you don't, probably. 

The Symphony on the other side is bigge r 
and more classic, a piece t hat goes down ve ry 
easily for t he most part-it was in hi s most 
afl'able symphonic period. Harsh and st rong, 
as well as lyric, the big orchestra is always 
a p leasure to hea r in Stravinsky's sharp 
colorations and rbytbms. 

All praises to Everest fo r a top-rank record
ing of both pieces in every sense. Fine sound , 
fine stereo, close-up and dry for the jazz band, 
larger and more resonan t for the Symphony. 
I baven't heard from Everest s ince this re
lease-I earnestly hope the company has COIl 

tinued the excellent start it made with its 
first clas -ical ofl'ering. 

Bartok: Concerto for Orchestra. L'Orch . 
d e la Suisse Romande, Ansermet. 

London CS 6086 stereo 

Th is is an anluzing work-astonishing 
simply in t hat it is already an accepted and 
even qui te popular classic, though it was com
posed in 1943. To be sure, many a symphonic 
piece of that and later years is heard with 
regularity, but-Bartok! Bartok is no ordinary 
composer. 

My own feeling is that this music's superior 
force and exquis itely calculated language 
strike through to the average listener because 
of t he curious combination of new and old 
that is in the Bartok idiom. The outside of 
the music, so t o speak, is conservative and 
fam ili ar, in the grand line from Mozart a nd 
Beetboven. There a re themes, there is color, 
contrast, a n almost Romant ic expre siveness, 
of a so rt t hat s its easily with most of ns-it 
is immediately accessible. Yet t he music also 
has that extraordinary tenSion, an a lmost 
demoniac, cat-like, snper-voltage agility, which 
is uniquely typical of Bartok a nd which ex
presses our own 20th century as no earlier 
Romantic music could do. It 's a po tent com
bination, this. 

The Anse rmet reading is a stereo re-do, as 
the ,·eccnt Fritz Reiner Chicago Symphony 
version for RCA was, too (though the older 
Reiner version was on Columbia w ith a d if
ferent orchestra). These two performances 
would seem in a way to represent the two 
facets of Bartok in their respective emphases. 
Reiner's recording has the high tenSion, the 
elect ri cal, hair-raiSing voltage; Ansermet's, 
relath-ely, emphasizes the more fam iliar lyric 
a nd coloristic qualities, in a less intense but 
equally absorbing presentation. 

My own preference is for Reiner-but maybe 
this is because I first got to know the mnsic 
via his older recording_ (It is still the best of 
all , I think, especially t he relatively dry, 
close·up microphoning that brings ou t the 
solo quali ties of the instruments, as per the 
tile of the music. But with respect to quality, 
it is far out of date. ) If you own Reiner-buy 
Ansel'met by all means, and vi ce versa; the 
t wo vers ions add up to more musical enlight
enment than either by itself. 

Hindemith : Mathis d er Maler. 
Bartok: Divertimento fo r String O rch. 
(1939). Ph ilharmonia Orch ., Silve st ri. 

Angel S 35643 stereo 

The Bartok Divertimento is a splendid 
companion listening piece to the Concerto for 
Orches tra of fou r years later, composed in a 
similar idiom-but th is performance strikes 
me, for a ll -its expertness, as an oddly addled 
one. It just doesn't seem to be making sense. 
I have t he strange feeling tha t the musicians 
-or the conductor- simply don't know what 
it's all about. Could be, thongh I'll admit it 
seems unlikely, from tbis famous band. The 
effect is relatively plodding and heavy, where 
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IT'S FUN TO BUILD THE BEST! 
STEREO 70 

Superb dual 35 watt amplifiers using the fin
est quality parts and the most advanced cir
cuitry for unsurpassed performance on all 
loudspeakers. Complete with all parts, cover, 
and detailed instructions enabling 5 hour 
assembly. $99.95. 

NEW STEREO PREAMPLIFIER 

The famous DYNA preamp in stereo. Com
plete control facilities with utmost simplici ty, 
integral power supply, 60 db gain from 3 
stereo low level inputs, plus 4 high level in
puts, exclusive D YNA blend control. Only 
8 hours assembly time. $59.95. 

MARK III 

T he choi ce of the experts, and tops in every 
tes t, 60 watts of undistorted power, with un
equalled stability on all pulse and square 
wave tests. Fea tures D yna Biaset for simpli
fied adjustment. J ust 3 hours to assemble. 
$ 79.95. 

PREAMPLIFIER 
The history-making "no distortion" preamp 
which has yet to be matched . Accurate equal
ization, minimum noise, only 0.05 % 1M, ut
most flexibility, yet takes only 6 hours to 
build. $34.95 

NEW MARK IV 

A 40 wat t analogy of the Mary III, similar 
to half the Stereo 70. 3 hours assembly with 
D ynakit's unique preassembled printed cir
cuitry gives you uncompromised perform
ance a nd utmost reliability. Charcoal brown 
and bright nickel to match other D ynakits. 
$59.95 

NEW STEREODYNE \I CARTRIDGE 
Without any equal for stereo or mono repro
duction. Uniform h igh compliance (5 x 10"") 
minimum dynamic mass, high output, no 
hum pickup, no turntable attraction-every
thing for lowest record and stylus wear, p lus 
the highest channel separation over the en
tire audio spectrum. With rep laceable stylus. 
$29.95 

NEW STEREO DYNE ARM-CARTRIDGE 

The STEREODYNE cartridge in its own op
timum tone arm for unexcelled performance 
and unmatched convenience. D ynamic bal
ance and gyro pivoting 'enable 2 gram track
ing. $49.95 

B&O MICROPHONES 

The finest ribbon microphones made. Utmost 
versatility for the highest quality home and 
professional use. Ideally suited for stereo-
the exclusive Stereo Spacer achieves remark
able ease of installation, with optimum sepa
ration and consistent balance. B&O 50 (50 
Q) $49.95. B&O 53 (50 Q, 250 Q, HiZ) 
$59.95. Stereo Spacer $14.95 

Available f rom lead ing Hi .. Fi dealers everywhe re. Descriptive brochure available on request. 

OY~AKITS MAY ALSO BE OBTAINED CDMPLETELY ASSEMBLED AND TESTED ' Pm" shghtly hIgher In the West 

DYNACO, INC., 3916 POWELTON AVE., PHILADELPHI~ 4, PA, 
CABLE ADDRESS: DYNACO • PHILADELPHIA. PA. • U. S. A. 
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BUY IT? ... I can't 
even pronounce it! 

Ilah I"~ 
ELECTROSTATIC 
TRANSDUCER ... 
the 2-in-1 mid-range and super tweeter 
that brings out ' hidden sound" 
your present cone or piston-type 
speaker cannot capture I 

Make it easy on yourself_ Just ask for 
the AH! Speaker and we promise you'll 
hear sounds you never believed possible 
with your present Hi-fi set-up_ Your 
conventional tweeter cannot and does 
not give you complete high frequency 
response, due to its inability to recover 
quickly enough from abrupt frequency 
change. The AH! electrostatic trans
ducer, of course, is based on a completely 
new electronic principle a nd 1'eacts 
instantaneously to all frequency change 
-no matter how abrupt-so, areas of 
"Hidden Sound" are revealed with the 
"AH !"_ Just one minute of your listen
ing time at your dealer's will convinceyou. 

\ The 2-in-l AH! is a mid-range and 
super tweeter to give you f ull response 
from 600 cps to past the limit of audibil
ity. And, the AH! is complete. Nothing 
else to buy-RI C crossover network and 
AC power are built in. To prove our 
confidence in AH's superior quality we 
guarantee the elements for 5 full years. 

Only 
49.95 

Send for FREE booklet "8 unusual 
Hi-Fi and ster~o arrangements with 
the AH!" Complete with schematic 
diagrams and wiring instructions . 

Cosmos Industries, Inc. 
31-28 Queens Blvd., Long Island City I, N.Y. 
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intimacy, lightness, and electri city shonld be 
evident. The sense flonnders, where it could 
so easily be lum inous. 

Hindemith 's mnch weightier "Mathis" Sym
phony responds fa r better to these performers. 
It is a tone painting in detail here, aided by 
the excellent Angel stereo sound. Accurate 
play ing, transparen tly balanced ensemble and 
lucid recording together make this the leas t 
ponderous and the most express ive "Mathis" 
I can remember. 

CONCERTO 
Beethoven: Piano Concerto :#;4 in G_ 
Mozart: Piano Concerto :#;25 in C, K. 
503. leon Fleisher; Cleveland Orch., 
Szell. Epic BC 1025 stereo 

Epic has a winning team in Leon Fleisher 
and Szell. F leisher's recen t Brahms Piano 
Concerto, tbe First, is one of t he finest re
cordings ever made of that difficult work, and 
Szell was with bim. Columbia had better look 
to its laurels, lest the subsidiary company get 
out in front. 

Fleisher worked for some time with Artur 
Scbnabel. Yon can hea r it in his sobel', 
wonderfully musical Beetboven, witb never an 
a ffectation, a fine sense of arcbitecture, phras
ing and Beethoven drama, wortby of the old 
man himself. In circumstances like this, Szell 
rises to extraordina ry heights as a classic 
conductor, for the sort of team work that 
makes this series outstanding. 

The late-Mozart concerto (only 20 years 
before tbe Beethoven and employing tbe same 
"V-for-V ictory" motive) is one tbat isn 't often 
heard , why I could not say. It is big, massive, 
su rprisingly neal' to Beethoven in texture. Tbe 
Szell orchestra be re plays with less than the 
usual Mozart suavity, the ensemble somewhat 
tight and a bit breathless, but perhaps the 
concerto can stand it. (It's odd how clearly 
different the American orchestral Mozart 
sounds from the Eu ropean tradition of play
ing. ) Fleisher, too, plays Mozart with vaguely 
less suavity and polish than we find in the 
leading Mozart pianists in Europe-Clara 
Haskil, Lili Kraus-but he, too, gives the 
music a power that It can take; it is a big 
concerto, Mozart's biggest. 

There's an odd and persistent tbeme in the 
first movement that starts as the Marseillaise, 
the first notes, just like tbe "1812" overture 
of Tchaikowsky. Pure happenstance, I suppose . . 

Solid, close-up stereo in the American man
ner, the music sp read to rigb t, left and middle 
in no uncertain terms, doubtless via three
channel original recording. 

Beethoven: Piano Concerto :#; 1 in C_ 
Robert Goldsand; Frankfurt Opera Orch., 
Bamberger. Urania USD 1035 stereo 

Here is a solid , workmanlike playing of the 
second of the Beetboven concerti (publisbed 
as number One) tbat for once makes it sound 
like real Beetboven-not imi tation Mozart. 
This is bappening to many of the early 
Beethoven workS, that used to be patronizingly 
labelled-and played-as "Mozartean." Now 
we understand t hat the big, blu ff, fOl'thright 
Beethoven was really there a ll the time. He's 
tbere in this record all right. 

Goldsand is a fine Romantic pianist; bis 
playing is strong, well shaped and perfectly 
controlled. The Frankfurt orchestra goes a long 
well with Bamberger's solid interpretation. 
The wbole concerto is on the slow side, weighty 
and impreSSive. 

Mozart: Violin Concerti in G, K.216; D, 
K.218. Fr,ancescatti; (Col(!mbia Symphony 
Orch .), Walter. 

Columbia MS 6063 stereo 
These two Francescatti-Walter recordings 

bring us top-quali ty Mozart in a rather old
fashioned style of presentation. Bruno Walter, 
on his part, does the orchestral music in what 
is now a relatively massive manner, with a 
big-orchestra sound and a somewbat Romantic 
approach , playing up ,many a detail with 
,'ubato (slowing-down for effect) , in contrast 
to the prevailing straight-ahead way of dOing 
Mozart favored by younger conductors. The 
Walter tempi are on the slow side, too, taking 

time to emphasize the contrasts in expression 
between movements. 

As for Francescatti, be plays increaSingly 
in what migh t be called a Kreisler-Heifetz 
style, with a tight, emotional vibrato and a 
great deal of outward involvement in the 
musical line. This, too, is not exactl y bigh
sty le, today; the preferred Mozart treatment 
is the ineffable, pu re, classic line, somewhat 
rE!mote and impersona l but a ll the more 
pOignant. 

Don't misunderstand me-both these men 
play their respective ways with conviction and 
t r(;mendous musiciansbip. I merely register the 
fact t hat the Mozart tyle bere, in comparison 
with many other recorded perfo rmances, is 
somewhat off the beam fo r current Mozart 
taste. 

Haydn: Trumpet Concerto. Mozart: Flute 
Concerto, K. 314. Schumann: Adagio and 
Allegro for Horn. l'Orch. de 10 Suisse 
Romande, Ansermet. 

London CS 6091 stereo 

This is an odd pot-pourri of somewhat un
usual solo pieces wi th orchestra. Two of them, 
the Mozar t a nd Haydn, go well together bu t 
the tbird, the ultra-Romantic Schumann piece, 
mixes in pretty badly. Oysters and sugar. 

Ansermet's Mozart is for rather full orches
t ra (as per the recorded sound) but the play
ing is light and expressive. The flu te, Andre 
Pepin, is excellent, and equally excellent is 
the wise microphoning that places the instru
ment well away from your ear and at a suit
ably low volume level. Tbis is as it should 
be, now tbat we bave tbe somewhat more 
lite ral space-feeling of stereo. A close-up flute 
is particularly unpleasant in sou nd , in any 
case, what with breathiness a nd assorted 
spitting! 

The familiar H aydn Trumpet Coucerto is. 
unusually well done, not only in the sharp, 
genuinely edgy trumpet tone color as here 
recorded (and it's loud, as a trumpet should 
be in compa rison to a flute) but a lso in the 
stylistic sense ; this is real Haydn, in both 
trumpet and orchestra, rather than the nar
rowly conceived virtuoso solo playing tbat 
is the music's usua~ fate in most performances. 

As for tbe Schumann horn work, it is one 
of t bose intense, turbid, over-wrougbt pieces 
that tbe composer turned out more often than 
he was able to express himself unequivocally 
a nd easily, as in the famous works. It is good 
music, deCidedly, a nd very warm, Sincere, 
personal. But the effect is . somehow too com
plex, unfocussed, as was, too often, Schu
mann's own mind. Takes a good deal of li sten
ing to get the feel of it and, as I say, tbe 
mixture with Haydn and Mozart is unfortu
nate. 

The fine trumpet is that of Paolo LonginottL 
and tbe equally versatile horn is Edmond 
Leloir .. 1. Ansermet himself orchest rated the
Schumann; it was originally written for piano 
and horn. I suspect my above remarks could 
be applied to the original, though the piano· 
doubtless makes for greater clari ty and. 
Simplicity of presentation. 

Mendelssohn: Violin Concerto in E Minor •. 
Prokofieff: Violin Concerto in G Minor' 
Heifetz; Boston Symphony, Munch. 

. RCA Victor LSC 2314 stereo 

I dunno. Somehow these eternally repeated' 
playings of the same old pieces get more and 
more tired as time goes on, though Heifetz is 
still a world leader on t be fiddle and the 
Boston is a migbty fine orchestra. The Heifetz
Mnnch combo has seemed particularly un
fortunate, of late. 

Yes, the Mendelssohn is played very well, 
very expertly, very fast. But I found it ex
cruciatingly dull and I can't put all the blame 
on the composer, for being too often played. 
It would be hard to put a fiddle r 's finger on 
what's really wrong-it is a good performance, 
even at top speed. It just doesn't inspire. 
Somebow, the same feeling has carried over 
to the relatively less often played Prokofieff 
-or maybe it's my fau lt for having tried the 
Mendelssohn first. It, too , seems perfect, yet 
t ired. It shouldn't, since it's a lovely, if Slightly 
sent imental concerto! 
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Ah well-you'd bette l" try the recol"d out 
for you rself. It may kn ock you over dead with 
excitement, for a ll I can say. 

Bonporti: Concerti a quattro, Op. 11, 
Nos. 4, 5, 6, 8. I Musici. Epic LC 3542 

The lovely recorded sou nd of these "I 
Musici: ' s tring recordings f Ol" Epic easily makes 
up for t he lack of a s t ereo version; don 't let 
t hat get in you r way fO l" a moment. 

(A good sound-trick for. s tereo owners is to 
un-phase your two speaker s when playing 
mono records, t hus spreading the m usic ou t 
instead of concentra ting it a t a point midway 
between t he speakers. Just reverse the wires 
to one s peaker-a permanent switch for this, 
double-pole, double-throw, is a good idea.) 

Bonporti is another of t he innumerable " re
discovered" composers that come to us from 
the so-called Ba roque period, a nd he is .by n o 
means a minor h as-been. It is astonishing how 
much reputable music was composed in those 
days by the hundreds of men whose names 
a nd works disappeared f rom later musical per
fOl"I!I a nce. Now that we a re delving in to e very 
corner of that period (and r ecording a tiny 
fraction of the enormous qua ntity of mu sic 
availa ble in sco re ) we have found a goodly 
numbe l" of really excellent "unknowns" eaSily 
worthy of Our interest. Bonporti is one of 
them. 

He was a quite original and f resh mu sical 
mind , w ithin the rather stri ct Italian "Baro
que" style of the day- the time of Vivaldi and , 
of course, Bach and Handel u p north . He 
shows himself an excellent and l yriC crafts
man, rather gentle and sweet, a bit introspec
tive, where Vivaldi was rela tively brash , 
masculine, dramatic. His melodies a re lovely, 
he for eshadows a kind of Romanticism that 
only Ba ch could equal a t the time, but whicb 
is actually closer to t h e "stii,.,n und d,'any" 
of Germany a h alf-century later, of which 
Haydn and K . P. E. Bach are expressive pro
ponents in some of their music. Bonporti h as 
a wh imsical side, too, that is enjoyable. 

"I Musici" are only a handful of players, a 
dozen or so, bu t t hey record in a pleasing 
liveness that gives tbei r playing orchestr al 
body; only a certain difficulty in t elling the 
solo players f rom the "orchestra " detracts 
f rom t heir perfor mance. (Most r ecor<l ings 
make the difference blatantly obvious! ) Their 
present series for Epic, evidently a joint Halo
Du tch project di rected by a joint Italo-Dutch
man named Vittorio Negri Bryks-some na me! 
- seems to me more sch olarly, more mature 
a nd more effec tive than their earlier work fOl" 
other reCOl"d com panies. I'd suggest buying u p 
everyone tha t comes out. (The project's 
offiCial name is "Monumenta Ita li cae Musicae" 
-Monuments of Italian Music.) 

PRECISION 
Mendelssohn: A Midsummer Night's 
Dream. Schubert: Rosamunde. Amster
dam Concertgebouw, Szel!. 

Epic BC 1023 stereo 
Orchestr a l precision-wow! The Amsterda m 

Concer tgebouw h as h a d a half-century reputa
t ion for fabul ous orch estral virtuosity ; here it 
shows t hat it still is one of the most brilliant 
playing groups in exis tence. 

The familiar Mendelssohn a nd Schubert 
sco res (the usual orches tral excerpts) a re 
turned out wit h a neatness and preCis ion a s 
I h a l'e seldom heard- t he well known Scherzo 
goes so fast that you'll hold your breath wait
ing for a mista ke or a blur, yet every note is 
crystal clear, t he effect unhurried. ~'he same 
goes fO l" the r est-fabulously accurate orches. 
tral ensemble throughout. 

E pic expor ted its own Mr. Szell fo r t b is 
recording a nd he brings w it h him a n uoae· 
custom ed jolt of model'llity to these well-wol'll 
items. His tempi a re fast- too fast for Rosa
m unde-the mus ic fail'ly hums with energy. 
Mende lssohn benefits from start to fin ish; the 
bris kness su its his style a nd there is not t he 
slightest sacrifice of clean, informed playing. 
But Schubert 's comfortably Viennese lyricism 
bounces with what might be described as an 
almost Czecb ver ve (Szell comes from there 
orig inally). Sounds like the dances from "The 
Bartered B ride," good fun but not exactl y 
Schubel'tian, as we know him today, at least. 

(Continued on page 92 ) 
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A neW' 
40-watt 

stereo 
preamp-amplifier 

in kit form 
for only 
$79.95 

by 

also 
available 

factory wired 
for $129.95 

Ask your own 
Audio-Radio-TV 
Serviceman about 
PACO and PRECISION 
products. He'll tell you that 
they always live up to their 
specs. That's why we cQ/i 
say that the P ACO SA -40 
is the last preamp-amplifier 
you'll ever have to buy 

A vailable at leading electronic 
parts distributors and 
wherever good sound is sold. 

For complete in/ormation 
write to: 

A Division 0/ 
PRECISION 
Apparatus Company, Inc. 

Export: 
Morhan Exporting Corp. 
458 Broadway 
N . y. 13, N. y', U.S.A. 

Canada: 
Atlas Radio Corp., Ltd. 
50 Wingold Ave. 
Toronto 19, Ontario 

PACO is the kit division of PRECISION Apparatus Co., 
Inc., world famous manufacturers of laboratory electronic 
instruments for over a quarter century. The new Model 
SA-40 is the first of a series of component high fidelity kits 
from P ACO .. . engineered for utmost performance and last
ing value - designed for maximum eye-appeal. 
Whether you're an experienced audiophile or a newcomer 
to the thrill of high fidelity, the factors you must consider 
in choosing the amplifier you need are: 
POWER, DISTORTION, FLEXIBILITY and VALUE. 
The P ACO SA-40 offers you greater reserve power capacity 
than any other preamp-amplifier in its category. Its excep
tional circuit design assures highly stable performance with 
extremely low distortion. Step-by-step assembly instructions 
and giant-size wiring diagrams are so dearly detailed and 
simple that the technical difference between expert and 
novice disappears. And ... the SA-40 provides maximum 
flexibility in any stereophonic high fidelity system . . . present 
or contemplated. 
For those interested in engineering details, some of the 
more important technical specifications are listed below : 

POWER OUTPUT: 
Steady State Power Output: 20 watts per channel, 

40 watts total. 
Music Waveform Power Output: 25 watts per channel, 

50 watts total. 
Peak Power Output: 40 watts per channel, 

80 watts tota I. 
RESPONSE: 30 cps to 90 Kc, ± 1.0 db. 
DISTORTION: 

Harmonic: Less than .2 % at 20 watts per channel output. 
Less than .1 % at 10 watts per channal output. 

Intermodulation: Less than 1 % at full rated output. 
FRONT PANEL CONTROLS AND SWITCHES: 14 controls 

including separate bass and treble controls for complete 
fle xibility with any monophonic or stereo program source. 

INPUTS: 14 total; 3 dual high-level and 4 dual 10w,Ievel. 
'OUTPUTS: Dual tape outputs, separate preamp output as 

well as standard dual speaker outputs . 
HUM AND NOISE LEVEL: 

High Level Input: 80 db below rated output. 
Low Level Input: 70 db below rated output. 
Tape Input: 65 db below rated output. 

SPEAKER CONNECTIONS: 4, 8, 16, 32 ohms. 
SENSITIVITY FOR RATED OUTPUT: 

Aux Input: .75 V Phono 1: ' (Magnetic) 5 Mv. 
Tuner: .75 V Phono 2: (Magnetic) 5 Mv.orCeramic.3V 

INVERSE FEEDBACK: 25 db 
DAMPING FACTOR: 22 
BASS TONE CONTROL RANGE: ± 15 db at 50 cps. 
TREBLE TONE CONTROL RANGE: ± 15 db at 10 Kc. 
RUMBLE FILTER: 6 db per octave below 50 cps. 
EQUALIZATION: Phono: "RIAA"; "EUR"; 

Tape: 3% and 7'h ips, NARTB 
TAPE OUTPUT LEVEL: 2 volts per channel. 
POWER SUPPLY: Silicon diode, low impedance for minimum 

distortion on extended high level passages. 
EX.ERNAL DESIGN: Gold and satin black hooded case, with 

panel illumination and satin gold panel. 
DIMENSIONS: 15%" wide x 1B4" deep x 5%" high 
Model SA-40: Complete with case and step-by-step 

assembly-operating manual .. .... ........ Kit Net Price $ 79.95 
Model SA-40W: Factory Wired ................. ... Net Price $129.95 

COMING SOON - MODEL ST-45 
AIvtIFM STEREO TUNER KIT ' 
matching companion 
for the SA-40 

"- ,--------'--
~--:..:""!.-' 
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CHARLES A. ROBERTSON * 
STEREOPHON Ie 

Hal Singer: Blue Stompin' 
Prestige Stereo 7153 

Lou Donaldson: Blues Walk 
Blue Note Stereo 1593 

The summer months were the occasion for 
the entry, made for the most part with items 
a lready issued in monophonic form, of these 
two labels into the stereo lists. The present 
examples, typical of the small-group j azz 
specialized in by each company, are being con
sidered here for the first time. Besides point
ing up some personal preferences of the re
spective company heads, they illustrate the 
d iligence of Bob Weinstoc1, and Al Lion in 
uncovering and developing talent. The process, 
in both instances, is guided more by faith than 
passing enthusiasms or fashionable trends. 

Hal Singer timed his return to jazz, after 
spend ing nine years in the wilderness of 
rhythm and blues, to coinc ide with the visit 
to this country of Albert J. McCarthy, a critic 
who was duly impressed and is recording him 
for the British trade. A disciple of Coleman 
Hawkins and Don Byas, he made manifest 
an immense vitality during an appearance on 
Art Ford 's television show and Weinstock de
termined to give him the opportunity to dis
play his tenor sax in the mainstream setting 
best suited to it. His blues style, however, 
harks back to an apprenticeship served in the 
romping territorial bands of Nat Towles, Lloyd 
Hunter and Jay McShann, when they toured 
the Southwest two decades ago. 

Nothing in the intervening years has cooled 
the warmth of his feeling for the idiom and 
the stamp of authenticity is on the four 
original blues performed here. As collaborator, 
Charlie Shavers is drawn into the same orbit, 
playing a soulful open or muted trumpet that 
is well mated in stereo to the other horn. 
Shavers does a takeoff on As Long As I IAve, 
and Singer rhapsodizes on With A Song In My 
H ea1"t. Bu t the compelling bottom-bass figure, 
whipped up by bassist Wendell Marshall and 
pianist Ray Bryant on the title tune, estab
lishes the tone of t he set. Even drummer Osie 
Johnson discards the polite methods which 
make him the darling of most studios. 

Lou Donaldson follows the blues side of 
Charlie Parker, where his main competitor on 
a l to sax is Julian Adderley. Although apt to 
be less florid and more selective as to style, 
he also likes to paraphrase popular standards. 
In selecting a line to define the a lbum title, he 
almost upsets the theory that Blue Note is 
indifferent to such events as the opening of a 
film called "Porgy and Bess." H is choice re
sults in what is undoubtedly the most basic 
performance, among the attendant flow of re
leases, of A Woman Is A Sometimes Thing. 
And if you need convincing that these borrow
ings even out in the end, listen to Louis Arm
strong and Earl Hines in their duet on 
Weathe>- Bi1·d, recorded long before Gershwin 
decided it should be called Sum1l!e,·Ume. 

Rag Barretto, a congo player who con
centrates on jazz rhythms rather than Latin 
American effects, complements the regular 
drummer, Dave Bailey, throughout the session. 
Their teamwork is a feature of Donaldson's 

* 732 The Parkway, Ma7na?·oneck, N . Y. 
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other blues, and stereo defines the varied 
tonality of their exchanges clearly in oppos
ing channels. The leader's ballad sty le is given 
strong support by pianist Herman Foster on 
T he Masq1le,·ade I s ave,., and Autu.""n NoCo 
t-wrne. H is aptitude for swift passages meets 
t he test of Denzil Best's .ill ove, before bassist 
Peck Morrison paces everyone through a clos
ing theme which proves to be a new guise for 
Honeysllckle Rose. 

Although both companies instituted a pro
gram of taping sess ions in stereo a good two 
year s ago, a hesitancy to get in the swim 
was finally overcome when a distributor de
mand began to develop early this year. Rudy 
Van Gelder, who soon will be sending a long 
the product of a brand new studio, engineered 
the dates and cut the masters. A comparison 
with the Coleman Hawkins on World Wide, 
perhaps the best of the releases issued last 
summer when Van Gelder introduced the Fair
child stereo cutterhead, finds that recording 
standing up fairly well . A greater playing 
time is achieved today, but a glance back to a 
year ago prompts the general observation that 
some of lhe boons of stereo are unpublicized. 

They are especiall y noticeable in the j azz 
a nd popular field, where often a monophonic 
version is tailored to fit the limitations of 
cheap consoles, or car and table-model radios. 
When relieved of this obligation, an engineer 
can do a job that will entice those skeptical 
ears still unattracted by the more obvious 
stereo charms. No company is going to pro
cla im this factor and admit that some of its 
product is less than perfect, but it weighs 
beavily on the stereo s ide of the balance. 

Morton Gould: Doubling In Brass 
RCA Victor LSC LSC2308 

No better choice to herald the "Miracle 
Surface" on this record can be imagined than 
a Morton Gould fanfa re. As his St. Law·rence 
S.ti te was first played last su=er at the 
dedication of the Robert Moses Power Dam, 
it should be ceremonious enough to introduce 
a development that promises to be of lasting 
value to the record collector. I f not, his sym
phonic ensemble becomes a military band and 
should do t he tricl, on six Sousa marches. He 
also fu rnishes fresh arrangements of D ·ixie, 
American Pat,·ol, and Yankee Doodle. 

A new anti-static ingredient, 317X, is cred
ited with the improved surfaces and is being 
incorporated in a ll RCA Victor releases. It is 
warranted to repel dust, help prevent su rface 
noise and insnre faithful sound reproduction. 
Our test stopped short of spreading the con
tents of a vacuum cleaner bag on a record, 
but did include a quantity of cigarette ash. 
Try holding a t reated disc vertically a ud flick 
a cigarette within an inch of it. Some particles 
will be attracted. as by an o,·d inary disc, but 
then are repulsed and shoot off into space. 
Next place it in a horizontal pOSition and nse 
it as a tray for precooled ashes. A quick shake 
will remove most of them and the remainder 
can be blown from the grooves by a five-year
old capable of handling the candles on his 
birthday cake. 

In the absence of any small fry, buy another 
copy and play the composer's new reading of 
J el'ic/to. 'l'he section where t he walls come 
t umbling down may push enough air through 

your speaker system to restore a pristine 
gleam, providing thereby a si~ultaneous dell~
on strati on of the power of deCibels and chemI
cals. i\Iemories of Mercu ry's 1812 cannon are 
ressurected by this passage, and it is UII

doubtedly one that will come to the attention 
of audio show visitors this fall. It is to be 
hoped t hat soon other companies will be able 
to mix a s imilar additive into their pressing 
material. Now, if Victo r would consider used 
Gruve Guards as fair exchange. 

Fletcher Henderson All Stars: Cool Feve r 
Urania Stereo USD2012 

The history of this recording is eventful, 
but its circuitous route to stereo disc is too 
long to relate here. It stem~ from the 1957 
Great South Bay Jazz FestIval, where Rex 
Stewart assembled the F letcher Henderson 
All Stars for the first t ime. Shortly thereafter, 
they were able to recreate the highlights and 
enthusiasm of the program in a studio, play
ing the Henderson arrangements of Sugar/oot 
Stomp, Wmppin' It Up, and King Porte,·. A 
second concert was recorded on the scene in 
1958, with many of the same musicians, and 
released by United Artists. 

Stewart plays one of his throbbing trumpet 
concertos on Rex's Tune, and a mention of 
other wor thwhile efforts would invol\' e the 
remaining sixteen men. Also heard are ROll.nd 
About Mid1Yight, A Hund·red Yea·rs F,·om To
flay, and Honeysuckle Rose. It was perhaps 
tbe first attempt to record a big band in stereo. 
At least, it is the earliest that has been suc
cessfully transferred from tape to disc and is 
currently available. As such, it holds con
siderable audio Interest, and will be valuable 
in the fu ture. Any collector should find a place 
for it on the shelf among his other firsts . 

Billie Holiday with Ray Ellis and Or
chestra M·G·M Stereo E3764 

During the last years of Billie Holiday's 
life, one of her few gratifying artistic asso
ciations was with Ray Ellis, a musical dlrec
rector who clothed her flagging voice in the 
first sympathetic a nd understanding dress it 
had received in a long time. Besides encourag
ing her to try material other than the songs 
most often requested by night club patrons, 
be provided arrangements which hark back to 
early days of her career. It is fortunate that 
a lliance is preserved in stereo, both in the 
current release and one on Columbia to date, 
as t he qualities which made her the greatest 
jazz singer of her time may be more closely 
scrutinized. 

A twelve-piece string section is present on 
some numbers and the pleasure the singer al
ways derl\'ed from t his accompaniment is re
reflected on Don't W01'1"Y About Me, AU The 
Way, and Just One MOTe Chance. But her best 
work was done with a small band, and there 
is one at hand to launch her into Baby Won't 
You Please COllie Home, AU 0/ YOI/., and 
SleelJY Time Down South. Because her range 
at the time was almost nonexistent in com
parison to what it was once, there is a lesson 
for every Singer in t he way she uses her voice. 
Among the soloists are Harry Edison, Gene 
Quill, Al Cohn, Jimmy Cleveland, and Hank 
Jones. 

Bill Potts: The Ja zz Soul Of Porgy And 
Bess United Artists UAS 5032 

The sheer quantity of albums triggered by 
the movie of this foil, opera often leaves little 
room for quality, but here is one that deserves 
h igh marks on all counts. First because it 
introduce a young arranger from Washing
ton, D. C., who finds something new at this 
late date t o disclose In the Gershwin themes. 
In making his reco rded debu t, Bill Potts a lso 
proves himself to be an orchestrator of taste 
and substance, writing for a star-stud~ed 
studio group of nineteen men. He adds Im
measurably to the tonal textures of the en
sembles, while respecting the need for a feel
ing of spontanity and swing, r esulting in a 
full, charging sound on his settings of S'Wlo-
1>I.ertime, My Man's Gone NotO, and Oh !,atOd, 
]'m On .illy Way. They deserve a place III the 
book of any band capable of playing them. 

Some might present difficulties and it can 
be read ily seen why three sessions at Webster 
Hall were needed to complete the set. The 
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jazzed classic numbers that used to send us, 
back before the war, 

We've come a long way since t hen. "Con
tempora ry" here means jazz on the intimate 
side, for smallish groups of players, set up in 
the newer idiom of ha rmonies and effects that 
calls i t self (well, some people call it, anyhow) 
modern. As always, my occasional jazz opin
ions a re strictly personal and not guaranteed 
for general consumption. But be that as it 
may, I left this record at about the fourth 
number, feeling bored. 

I felt that, first, the old-fashioned harmonies 
and tunes of "Carmen" a re just plain unsuited 
t o the contemporary sort of harmonic thinking 
-or to this group's thinking, anyhow. And I 
felt, beyond this, that the players themselves 
tend to fall into cliches of the new "modern" 
idiom, effects that, Carmen or no Carmen. 
already sound tired and unoriginal. 

You get the feeling that if only the boys 
would put "Carmen" away and forget all 
about it, they could really start playing, 
maybe. "Carmen" is just a drag on the pro
ceedings, for my ear. 

Each number , by the way, is identified by 
the original title in the opera, complete with 
the Act and the Scene in whi ch it occurs. 
Doesn't help the music but it's a good iclea 
just tbe same. Scholarly. 

Finlandia-Music of Grieg and sibe lius. 
London Proms Symphony, Charles Mack
erras . RCA Victo r LsC 2336 ste reo 

Tbis bas a grab-bag title, lil,e many d iscs 
today, but tbe record itself turns out to be a 
really first class " pops" disc, a solid, easy
Iisteniug program that is well played, neatly 
turned out and always entertaining, cleanly 
styled for high-type casual listening. 

"Finlandia" itself, the famous old war horse, 
is a lot more palatable here tban in most of 
the heavyweigbt, over-pompous playing it gets. 
Here, it is tough, efficient, lightfooted for all 
its ominousness , and it never drags. Even the 
gloomy "Valse Triste" comes off witb con
Siderable style and eclat, though that piece i, 
pretty hard to ma ke much out of under tbe 
best of circumstances. 

As for Grieg-he gets bet te r and bette r as 
we delve into his large output of sborter. 
lesser pieces, like several featured on tllis 
r ecord, the "Elegiac Melodies" for instance. 
In these short items be is a more effective 
composer than SibeJius-indeed, he runs r:ngs 
a round him. Good man, Grieg, more modern 
in his day than Sibelius ever was in his. 

This is a good record, the kind you pu t on 
as background music and end up li stening 
to in tbe foregro und. 

Song of India . Boston Pops, Fied le r. 
RCA Victor LsC 2320 ste leo 

RCA is getting desperate in its search for 
new and beguiling titles to spark the never
ending Boston Pops series. This record isn't 
Indian at all, neither East nor West . I t~ 
biggest feature is an excursion into blown-up 
dance music tbat has me sbivering with dis
taste. Side 1 opens with a long pot-poulTi 
arranged by Richard Hayman of every dance 
tune you ever heard of and the Id tchen sink 
too, done up in a semi-big-band high-society 
sty Ie that seems to me grossly ugly in an 
orchestra of the Size and scope of the Boston 
Pops-the Boston Symphony in disguise, after 
all. 

If you want dance music, go get it from 
where it belongs, and don't even listen to the 
great big Boston orchestra trying to make like 
Mantovani. After this, the good old "Song of 
India" itself, next on the record, was a 
pleasu re to hear-back to the genuine "Pops" 
tradition of well-played orchestral entertain
ment. 

The rest is the expected and usual good 
"Pops" stuff, Strauss Polkas, Leroy Anderson, 
a Khachaturian Lullaby, etc. It's all in super
duper stereo. 

Pops Caviar. Boston Pops Orch., Fiedler. 
RCA Victor LsC 2202 stereo 

Tack this on too; I don't even have to play 
it. Prince Igor Overture, Polovetzian Dances, 
Russian Easter, Steppes of Central Asia-if 
you want zippy Pops playing of these Russian 
delights, here they are in big stereo. 1£ 
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Build This Superb f7JcItoMt 
Organ From Simple Kits and 
SAVE OVER 50%! The Beautiful 

LET US 
SEND YOU 

FREE 
DETAILS 

HOW TO A SSEMBLE A 

/]J(YlwMt 
ELECTRONIC ORGAN 

IN SPARE TIME! 

fJ/cI~ 
CONSOLETTE 

- the only small or
gan with two full 61-
note keyboards and 
22 stops . Requires 
on ly 2' x 3 '2" floor 
space ! Commercial 
va lue approximately 
$1600 or more - yet 
you save over 50 % 
when you build this 
thrillinginstrument! 

G ive Your Fa mi ly A Li fe t ime o( Musica l J oy 
W ith A Ma g n ificent Schober ELECTRONIC O rgan ! 

Now you can build the brilliant, full-range Send For Complete Details On Schober Orga ns 
Schober CONSOLETTE or the larger CONCEHl' and For Hi· Fi Demonst ra tion Record 
MODEL with simple hand tools. No skills The coupon will bring you a handsome 16-
are necessary to construct an instrument with page booklet in full color describing Schober 
one of the fin est reputations ,---------~~-, organs in detail, plus articles on 
among electronic organs. 10 THE GREAT how easy and rewarding it is to 
woodworking necessary - con- CONCERT MODEL build your own organ and how 
soles come completely assem- meets specifications of p leasant and quick it is to learn 
bled and finished. All you do is American Guild to play the organ. In addition, 
assemble clearly marked elec- of Organists we have prepared an exciting 
tronic parts guided by clear i1- 10" hi-fi LP record demonstrat-
lust rations and detailed step-hy-step instruc- ing the full range of tones and voices avail
tions. Even teen-agers can assemble the able on the Schober, which you may have 
Schober! You build from kits, as fast or as for only $2.00 ( refunded when you order a 
slowly as you please ... at home, in spare kit ). Literature on the Schober is FREE! 
time - with a small table serving as your There is no obligation; no salesman will call. 
entire work shop! 

Pay As You Build Your Organ; 
Start With As Litt le As $ 18.94 ! 

You may start building your Schober at once 
with an investment of as little as $18.94. The 
musical instrument you assemble is as fine, 
and technically perfect, as a commercial 
organ built in a factory - yet you save over 
50% on top-quality electronic parts, on 
high-priced labor, on usual retail store mark
up! In your own home, with your own hands 
you build an organ with gel1 l1i.ll e )!i:p e o rgal1 
tOil es in an infinite variety of tone colors 
to bring into your home the fu ll grandeur 
of the Emperor of Instruments. You may 
build the CONSOLETTE for your home, or you 
may want to build the great CONCEHl' 
MODEL for home, church, school or theatre. 
You save 50% and more in either case. 

Mail This Coupon 
For FREE literature 

and Hi·Fi Record 
Today! ----------, The Schober Organ Corp., Dept. AE-l I 

224 8 Broadway, New York 24, N. Y. 
o Please send me FR EE full-colo r booklet and I 
other litera tu re on the Schober organs. I 
o Please send me the 10" hi -fi Schober demon
stration reco rd . I enclose $2.00 (refundab le on I 
receipt of my first Kit order). I 
Name. ........... . ........ . ... . ...... ... . . .. ... . . I 
Addr ess ... I 

I 
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NEW PRODUCTS 
• Pilot Speaker System. This advancec'l, 
compact three-way "bookshelf" system is 
comprised of five individual speakers
two 3-in. tweeters, two 6-in. mid-range 
units, and a special 12-in. Air-Flex woofer 
capable of I-in. cone excursion. It may be 
mounted either horizontally or vertically 
with equal effecti\>eness.·'Designated Model 
PSV-1, the system achieves a great degree 
of fiexibility by having the tweeters and 
mid-range speakers mounted in such a 
manner that they can be rotated from ou t
side the enclosure by means of Pilot's 
Acoustimatic Turret Control. The user 

himself can thus place the mid-range and 
treble speakers in the best operating posi
tion for either vertical or horizontal 
mounting of the enclosure. Frequency 
range of the system is 40 to 16,000 cps, 
with crossovers at 800 and 8000 cps. 
Power h a ndling capacity is 40 watts of 
program m ateria l. Means are provided for 
matching the system to its acou s tical sur
roundings, or to the user's individual 
taste. Located on the back panel are a 
presence control for adjusting response 
of the mid-range speakers, and a brilliance 
control for adjusting the tweeters. Dimen
sions of the PSV-1 are 25%" x 14'1.' x 12" d. 
Pilot Radio Corporation, 37-04 36th St., 
Long Isla nd City 1, N .Y. X-I 

o Ma.ra.ntz Stereo Amplifier. Essentia lly, 
the new Marantz Model 8 consists of two 
of the well-known Marantz 30-watt ampli
fiers mounted on a single compact chassis. 
It incorporates simple metered adjustment 
instruments, making unnecessary the 
matching of output tubes. Three tele
phone-quality electrolytic capacitors are 

included in the silicon power supply, as
suring long life and high reliability. The 
amplifier realizes significant savings 
through the fact that the power supply 
section and metered adjustments a re com
mon to both channel s. Complete specifica
tions and price may be obtained by writ
ing the Marantz Company, 25-14 Broad
way, Long Island City, N.Y. X-2 

• Record Filing System. The Quick-O
Matic record storing system stores and 
files records in a matter of seconds, at the ' 
same time protecting them from dust, 
scratching/ ; w-arping"AI.nd breakage. The 
system consists of three e lements-(l) 
The Add-A-File, (2) albums in which t he 
Add-A-Files are stored, and (3) a record 
and file numbering system. The heart of 
the system is the Add-A-File, which con
sists of an envelope _ a nd an attached 
pocket which ·rotates -in and out. The 
record is placed ·-in ·theJlo.cket and pushed 
Into the envelQpe, Which has walls of 
specially-fiIfi'Sl'led manilla to overcome the 
scratching problem. To find a record, the 
number of the desired d isc is first found 
In an index. Then the correspon dingly 
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numbered tab on the Add-A-File i s pulled 
from the album. Each a lbum holds 20 to 
25 Add-A-Files and records, and is h a nd
somely fini!;hed in two-tone leather a nd 

gold. All file numbers are in full view and 
can b e spotted at a glance. Manufactured 
by The Howard Company, 5726 N. Broad
way, Chicago 40, Ill. X-3 

• Ma.tching Stereo Tuner and Amplifier. 
The Model 2157 AM / FM stereo tuner and 
the matching Model 2460 "Dual 10" am
plifier are highlights of a complete new 
line of hi-fi components recently intro
duced by Eric Engineerin g Company, 1823 
Colorado Ave., Santa Monica , Calif. The 
2157 fea tures two separate sections-one 
for AM and on e for FM-and may be used 

eq ua lly well for monophonic or stereo op
eration . A tuned r.f. stage on FM and 
oscillator a.f.c. assure drift-free perform
ance. FM sensitivity is 1. 5 microvolts for 
20 db q uie ting, and frequency response is 
20 to 20,000 cps. AM sensitivity is better 
than 30 microvol ts, and frequency range 
is 20 to 8000 cps. Flywheel tuning with 
slide-rule dial. The 2460 amplifier has two 
8-watt output cha nnels, each of which 
has total harmonic distortion of less than 

1.0 per cent. They may be combined for 
16-watt monophonic operation. Frequency 
response i s 20 to 20,000 cps ± 1.0 per cent 
and noise is 65 db below rated output. A ll 
conventional stereo controls are incorpo
rated, including separate db-calibrated 
tone controls' for each channel. Level is . 
controlled by a ganged loudness control 
which a djusts b oth channels simultane
ously. Decorator styling with attractive 
gray hammertone cabinet and handsome 
anodized f ront panel blends with any 

. decor. Illustr a ted descriptive sheet w ill 
be mailed upon written request. X-4 

• Two-Hour Ca.rtridge Ta.pe Recorder. 
The new Telectro Model TR-555 is a 
uniquely small, one-hand loading car
tridge tape recorder which will store two 
hours of information. It is especially 
suited for aircraft, trucl{s, cars, boats, 
and. Qther mobile units where vibration is 
a factor. It utilizes a 4- track quarter-inch 
tape cartridge. Transistorized and minia 
turized, the recorder is only 1l¥.,"wx10"d 
x 6 ¥., "h. It may be fitted into an airplane 
instrument panel or into the glove com-

partment of a taxicab or other vehicle. 
For powel' the new Telectro unit utilizes 
a 12- or 24-volt d.c. supply. Developed 
chiefly for perma nent recordif!g of radio 
commun icati ons, as between alrpla n e and 
control tower or between fleet veh icle and 
dispatcher it will withstand vibration of 
0.03 in. pe:l.k- t-e-peak amplitude over a 

freque ncy range of 10 t o 55 cps. It meets 
specifications ,vhHe operating in a n am
bient temperatu re of - 20· F. to 120 · F., 
continuou s ly. Frequency r esponse is 200 
to 10,000 cps ± 3.0 db . Power consumption 
is less than 60 watts at 24-29 volts d.c. 
Weight is 15 lbs ·. A remote-control unit, 
availab.I'e as an accessory, p ermits push
button start, stop, selection, and playback 
of anyone of the four tracks . T electro 
Industries Corporation, Long I sland City, 
N.Y. X-5 

o Speaker B affle/ Light Fixture. The 
Audio-Lite, a unique inovation comb ining 
both illumination a nd sound coverage in a 
single ornamental fixture, is intended es
pecia lly for churches, cathedral s, temples, 
and other places of worshi p. It is designed 
on the premise that th e placem ent of 
lighting fixtures and spea k er baffles fo l
lows similar principles. Through careful 
design of the light and sound sou rces, 
identical pl,acement patterns can be ob-

ta.ined, affording the correct position for 
low-level sound r einforcement. In addition 
to providing a secluded spot for the baffle, 
the Audio-Lite, through its cubic volume, 
allows the u se of acoustical devices not 
suitable for the average small commercia.l 
baffle. ]\I[an ufactured in gothic, classic, 
and modern -styles as standru:d models, or 
fa bricated from original designs on spe
cial order. Soundo1ier, Inc., P .O. Box 3848, 
St. Louis 22, ]\1[0. Catalog will be mailed 
without charge. X-6 
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• Auto 1'M Tune·r. Engineered for use in 
automobiles, the new Gonset Model 3311 
~M ~uner. a ffords in terference-free recep
tlOn m spIte of stee l bridges, power lines 
n eon signs, troll ey lines, and medium~ 
l~ngtJ: tunnels. The unit represents di s 
tmct Improvement over t he earlier model. 
It covers the standard 88-108-mc range, 
and f eatures control 
which locks station. 

Comparing favora bly with 
home-type FM tuners, the 3 ha s hig h 
sensitiv ity. No t echnica l knowledge is r e
quired t o ins ta ll the unit easily under the 
da shboa rd. One tuner lea d plugs. into the 
car r a dio's a ntenna jack; t he other lead 
attach es to any 12-v olt accessory. D e
sig ned for 12-volt negative-grounded ba t
teries, the tuner can b e r eadily a dapted 
to 12 volts positive (mos t foreign sports 
cars). Ma nufa ctured by Gonse t Division 
of Young Spring a nd Wire Corp. , 801 S. 
Ma in St., B u rbank, Calif. K-7 

• Ta.lephone Pickup Coil. Intended pri
marily for use with a recorder in tran
scribing te lephone conver sations, or m ak
ing conve r sations a udible to a group when 
used in conjuction with a n a mplifier, the 
HP-61 m ay a lso b e used a s a probe in lo
cating s ources of hum. Suita ble f or u se 
with a ll types af t elephon es, the unit is 

equipped fo r silc t ion-cup m ounting on the 
r eceiver. It is fit ted with cord and stana
a rd phone plug for connec tion to the high
impeda nce input of a ny amplifier . The 
HP-61 weig h s only 1'1.>. ounces and m ea
sures % "d x 2 % "1. Microtra n Compa ny, 
Inc. , 145 E . Mi'1eola Ave. , Valley Stream, 
N. Y . !t-8 

• "Sta.ticmastel'" Record Brush. In just 
a f ew seconds, w hile the r ecord is rotating 
on the turntable, the Sta ticmaster elimi
na t es s ta tic a nd r em oves dus t which 
clings to r ecords becaus3 of sta tic cha rges. 
Polonium is employ ed as a sta tic neutra l
izer . The b r ush of the Staticma ster is 

made of genuine ja guar hair w hich is 
luxuriously s oft, fre e from breaking , a nd 
with the correct degree of resilien cy f or 
clea ning nlic rogroove records. N uclear 
Products Co., 10173 E. Rush St., EI Monte, 
Calif. X-9 

(Continued on page 110) 
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FROM 

o AmpU:£ier .. 
$199.95* '" 

Third Channel Output, Separate Tone Controls Make 

These The Most Versatile Amplifiers You Can Buy! 

H. H. Scott's 299 Stereo Amplifier has been acclaimed "world's most versa· 
tile" by editors of all leading hi fi magazines. Like all H. H. Scott stereo 
amplifiers, it includes a third channel to give optimum realism in stereo play· 
back and a signal for driving extension speak systems. Other advanced features 
include special balancing facilities and separate tone controls on each channel 
to let you adjust for tonal differences in speakers and room acoustics. 

~. Provision for connecting two phono cartridges. 
2. D.C. Filament supply to '1irtuillly eliminate hum. 
<I. Separate record scratch and rumbte filters. 
... Dual 20 walt pawer stages, 5: Visual signal light 
panel. 6. Stereo tape recorder output. 7. Phase 
reverse switch. 3., Third channel outpVt. 9. Com· 
pensation. for direct connection of tape playback 
heads,, 10. Special switching to use YOW stereo 
pickup on monophonic records. n . Play' a mono· 

source through both channeis simul· 
12. Can be used as an electronic 

!~~.0~~~)~eJ~".i 3. Completely separate Bas~ and 
F rols on each channel. '14\\ Special 

balancing circuit. J5. Lbudness compensation . 
. Specifications: Distortion (first order difference 
tone) less thpn 0.3%. Frequency Response: 20 cps , 
to 30;000 cps. Harmonic Distortion: 0.8% at .full W 

pO'"er outpul. Noise and Hum: Hum better than 
80db below full power output; noise equivalent to 
10 microvolts on 101'/ level input. 

FABULOUS 

222 24 Watt Stereo Amplifier 
This budget 
priced stereo 
amplifier has 
such features as 
Third Channel 
Output and sep
arate tone controls usually found only in much 
more expensive equipment. It is backed by 
H. H. Scott's reputation for quality and engi-
neering leadership. $139.95* 

130 Stereo Preamplifier 
All the features 
of the 299 plus ..-
many more. 
Used where it is 
desired to sepa
rate heat pro
ducing power amplifiers from control location 
or where higher power is required than avail-
able in integrated amplifiers. $169.95* 
*SJighUy higher West of Rockies. Accessory case "extra. 

· · · ~ ,~:"~.:,,.~.9g,!"!,:······ 
Rush me new catalog' and complete technical spe
cifications on all new H. H. Scott components. 

Name ...........................•....••••.• 

Address •.•••••.•...•••••••.•.•.••.••••.•.• 

City ..•...••.. r ' ••• ' , ' •••••• State ...••.•••• 
Export: Telesco International, 36 W. 40th St., N.Y.C. 

INTEGRATED STEREO ARM AND CARTRIDGE" 
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COMMERCIAL ELIMINATOR 
(f1'om page 22) 

Connect this oscillator to the input of 
the amplifier, remove the output pilot 
bulb from its socket, and connect a 
VTVM across points A-A (Fig. 2). Ad
just the inductance of the coils for maxi
mum output, starting with the third coil, 
and proceeding down the line. When 
output appears maximum , run through 

received. Connections are shown at (B) 
in Fig. 7. 

A lternate Connection 

If, for psychiatric or other reasons, 
you want to listen to the commercials, 
but do not desire the musical programs, 

• 

6 1 1f 
Fi g. 5. Und erchassis v iew of se lect ive ampl ifi er. 

the sequen ce again for resonance. When 
the amplifier appears aligned, replace 
the output p ilot bulb, and note per
formance as the oscillator frequency is 
varied from somewhat below 20 kc to 
somewhat above it. Output should ap
peal' as in Fig. 6. 

The input to this amplifier is norm
ally connected to the FM detector out

~ put, ahead of the de-emphasis network. 
Ul The bias output of the amplifier can be 

connected to the grid circuit of the first 
a. f. tube of the receiver as at (A) in 
Fig. 7. This connection is made by lift
ing the grounded end of the first a. f. 
grid resistor, and inserting a 470 k re
sistor between the free end of the grid 
resistor and ground. The junction of the 

'" two resistors is connected to the "hot" 
. ~ ! "A" terminal in F ig. 2, and ground of 
~ the r eceiver is connected to ground of 
,- the amplifier. The resistor is inserted 

here so that the receiver will work 
whether or not the commercial sup
pressor is connected. 

If relay control of the speaker is de
sired, in place of bias control of the 
first a. f. stage, the ungrounded speaker 
line is opened, and connected to points 
B-B in Fig. 2. With this connection, the 
speaker functions normally as long as 
no "beep" tone is present, but is open
circuited whenever the 20-kc signal is 

terminals B-B of Fig. 2 may be con
nected across the speaker, as in Fig. 7, 
C. With this connection, the speaker is 
shorted at all times when the 20-kc tone 
is absent, but operates normally when 
the "beep" signal is present. 

Performance of this selective ampli
fier commercial killer is highly satis
factory, and it will function with any 
FM station that can produce intelligible 

'" ... 

90 

eo 

70 . 

60 

030 
> 

20 

10 

" , \ 1\ JUNREGULATED 

I \ 
I 
I \ 
I \ 
I \ , \ 

17 18 19 20 21 22 23 
IN PUT FREQUENCY- kc 

Ein=40mv 

Fig . 6. Output characteristic of sel ective 
amplifier. 
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speech, provided it also puts out a 
"beep" signal (most stations do not ). 
Tube life should exceed 5"000 hours of 
actual llse, some in. similar service having 
lasted beyond } O,O,1rO hOllrs. Tuning ad
justments apparently last incl.efinitely, if 
they :are not tampered with. Those shown 
have withstood three months of use in
cluding sewer,al thousand miles of travel 
in a suitcase. 

With this type of ""beep" commercial 
killer, 'you can enjoy FM musical pro
grams, lr(])m stations which emit a si
len~ing signal, even in f ringe areas, with 
penods !(])[ silence replacing the long
winded impor tunate tirades command
ing you W "run, do not walk" to thc 
nearest supermarket, wb.ere you must 
buy a "large economy size 55 gallon 
drum" of Joe Blow Yogua·t ("contains 
activated Mil()rganite, a potent source 
of vitamin B-29") . This type of sup 
pressor is also effectiv.e in squelching the 
hourly dissertations on the difference 
between background music ani! func
tional background music. JE 

J, 

DET 

A 

A 

OUTPUT 

PARTS LIST 

.001 Iti, tubular ceramic 

.02 Itf, disc ceramic 
.005 Itf, disc ceramic 
80 J.l.f, 450 'Volts, electrolytic 
4 J.l.f, 250 volts, paper 
40 J.l.f, 250 volts, electrolytic 
1N34A crystal diodes 
NE51 neon lamp 
# 44 pilot lamp 
input connector, to suit per· 

sonal p referenc,e 
female a .c. connector, Am

phenol 61-F 
50-iJ.00 mH, North Hills 

#700F 

-
(A) 

11f! ~"'''" 
(8) 

SPEAKER 

(C) 

Fig. 7 . Receiver connections to amplifie r 
output. 
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assistance' available' upon {equest. 

' ''eir,cui'' for ,Audi; , Amp lifie,." is a , newMULLA~D publica,tion in which the 
wide range of MutlARD hig h quality audio l1rcuits is present~d co"veniently 
in one book. Four introducfory chap te r-s . are devoted ' to . the or.etical and 
practical considerations of high quality sound reproduction with, monoph~n ic 
eq~ipm"'ent or w ith stereophonic' sys~ems . The rest of . the book comprises' 
circuit descripti9ns, constructional details, and s.ome performc:ance fig ,!r~s of 

, 12 MULLARD ' circuits. 'These circuits ihclU'.de well-~nown MULLARD deSIgns, 
t some modifications and improvements to these circuit" and a numbe.r of 

" t complete l}( ' new ones; Only 52 .50 'rom your deale r or by ' mail from our 
i." ",,~~;;;:;::;;""'~ Technical Services Division. 
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WE are old-fashioned enough to be
lieve that ultimately the repu tation of a 
T ape R ecorder m ust stand or fall by the 
quality of i ts recording and reproduction 
-and by nothing else. 
True, some people may 
be in fluenced by style and 
presenta tion - others by 
novel mechanical devices 
or electrical features-or 
by an attractive price. But 
styles change-new ideas 
often fail to live up to 
their designer's expecta
tions and rarely is it wise 
to b uy on price. 

That is why it has always been our policy 
to devote our entire resources u nceasingly 
-almos t exclusively, in fact-to the re-

Ferrograph Saries 4 

Standard half-track monophonic reco rd
ing and playback. 
3~/7 j.2 or 7 j.2/15 i.p.s. Available as 
transportable (as illustrated) or in chassis 
form, without speaker, for building into 
own cabinet. 

warding p ursuit of near-perfection in 
sound recording. Not for uS the frequent 
parade of new models bristling with new 
ideas. Instead, design improvements are 
incorporated only after a long a nd sear«h-

ity enthusiasts 
the highest 
performance. 

ing period has proved 
their worth. 

As a resul t, the reputa
tion of the Ferrograph 
to-day is well-nigh leg
endary. I ts name is known 
and respected th roughout 
the world - especially 
among Broadcasting Com
panies, Government D e
partmen ts, professiona l 
musicians and high fidel
who apprecia te and need 
attainable standards of 

If quality appeal~ to you, too, 

then the incomparable Ferro

graph 4A (in either of its two 

forms) will sat isfy your most 

exacting requirements in con

ventional half-track mono

phonic recording and play

back. But if you believe-as 

we do - that stereophony 

opens up entrancing new fields 

of recording then you should 

investigate the Ferrograph 

Stereo 808 which, besides of

fering complete stereo facili

ties, also permits monophonic 

half-t rack and virtual full

t rack recording and p layback. 

T ruly a most versatile T ape 

Recorder. 

FERROGRAPH SERIES 808 
In transportable form only, giving full recording 
and playback facilities both mono and stereo, at 
3~-7Y2 i.p .s. Model 808/ 2 provides conventional 
width s tef'eo tracks; Model 80814 caters for 
those desiring quarter track stereo facilities . 
The matched out puts in all cases end at low
level to feed into . user's own hi-fi amplifier 
systems. 

Manufactured in England by: 

BRITISH FERROGRAPH RECORDER CO. LTD.) 
131 SLOANE STREET, LONDON SW1 and SOUTH SHIELDS , ENCLAND 

AMERICAN DISTRIBUTORS: CANADIAN DISTRIBUTORS: 
Ercona Corporation, 
16 West 46th Street, New York 36, N. Y. 

Astral Electric Co. Ltd., 
44 Danforth Road, Toronto 13 
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Ru 
SR, SR, 

SR,. SR, 

T, 

T, . T, 

v, 
V, 
V, 

15-60 mR, Miller #6319 
filter choke, 12 R , 80 mao 
male a.c. connector, Amphe-

nol 61M61 
220 k ohms, 1 wat t, ( aU re-

sistors 10% ) 
1 megohm, 1 watt 
100 k ohms, 1 watt 
1000 ohms, 1 watt 
47,000 ohms, 1 watt 
470 ohms, 1 watt 
100 ohms, 10 wat ts, wire

wound 
10 ohms, 2 watts 

60 ma, 125-volt selenium rec
tifiers 

power transformer, 240-0-
240 V. at 10 ma; 6.3 V. at 
3a. (Stancor P8419 or 
equivalent) 

alternate power transformer, 
125 volts at 50 ma, 6.3 
volts a t 2 a. (Stancor PA-
8421 or equivalent ) 

12AX7 tube 
12AU7 tube 
6X5 or 6AX5 tube 
Chassis-Seezak 7 x 12 x 2 

in. or 5 x 9 x 2 in. (See 
text) 

WHAT IS HI FI 
(from page 45) 

Direct radiators are either electrostatics 
or cones, although neither type will 
warm a room as efficiently as will a 50-
watt amplifier. 

E lectrostatics utilize the same force 
that causes shocks when shuffling across 
carpets in dry winters, but listeners who 
prefer to sit while listening will find it 
convenient to use a power supply with 
their electrostatic tweeters. 

There are three different kinds of 
loudspeaker: woofers, middle-range 
speakers, and tweeters. Woofers are pre
ferred by people who do not like treble 
tones, such as women, although many 
knowledgeable hi-fi enthusiasts prefer to 
use woofers and tweeters together . Mid
dle-range loudspeakers reproduce the 
middle range, which is not high fidelity 
at all because everybody knows high 
fi delity means reproduction of all the 
highs and all the lows. 

In a two-way system the tweeter car
r ies the middle range, except when the 
middle range is carried by the woofer. 
This is termed the crossover frequency, 
and it is exceedingly important that 
phase shift be avoided in order to pre
vent low fidelity. Four-way loudspeak
ers are notable mainly for having one 
more speaker than 'three-way loud
speakers. Most of the speakers in "a 
four-way system are middle-range speak
ers, and although woofers and tweeters 
are still important, they are not nearly 
as much so as you might be led to be
lieve. 

The Listening Room 

The final link in the high-fidelity 
sausage is the listening room. The r oom 
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' itself does not 
listening .roo~ 
listener. 

lis'ten, ',but IS called a 
because it , contains a 

The listener is the heart of the high
fidelity system, and is noted for having 
high distortion, poor frequency re
sponse, marginal stability, and arbi
trarily variable performance character
istics. Listener instability is the most 
common form of defect in a high-fidelity 
system, which is why manufacturers 
recommend that the ears be checked 
periodically by a qualified service agency 
to ensure that they are meeting their 
specifications. Defective ears may be 
cleaned with anti-static spray or a mild 
washday detergent containing a wetting 
agent, or may be replaced by a micro
phone and an oscilloscope or, in cases 
where there is a little interest in music, 
by a camera and a well-equipped dark-
room. 

Recessional 

An educated guess as to the future of 
high fidelity and steerio can lead to 
practically anything, including tremen
dous strides, many of them forward. It 
is anticipated that the multi-million
dollar high fidelity industry will increase 
in economic status with increasing na
tional inflation, and may conceivably 
survive a devaluation of the Yankee dol
lar and a general broadening of the 
world's ecoilOmic barriers 1£ 

TAPE GUIDE 
(from page 42) 

dioid. The bidirectio~~l microphone lends 
itself to arrangements of musicians or 
others in front of and behind it. Thus 
one can d~1~~ a performing group into 
two sectiopsl ,instead of trying to crowd 
them all before the microphone. It should 
also be mentioned that the Figure-8 mi
crophone plays a special role in the 
stereo technique known as mid-side re
cording. The bidil"ectienal microphone, 
coupled with one having a cardioid pat
tern, both in a single housing (see Fig. 
11) , is designed so ,that when the signals 
of the two microphones are properly 
matrixed (combined in phase and out of 

MICROPHONE 

Fig. 17. Pick-up pattern of the mid-side 
microphone. 

.. ", 
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TONEARM CONTROL 

lowers the 
tonearm 
into the 
lead-in 
groove ... 
lifts it 
after play! 

If the tonearm slips out of your fingers and 
bounces over the record - the record is 
ruined! If you're unlucky, you will also 
need a new stylus and possibly a new 
cartridge. 
WJ1Y take a chance? DEXTRAFIX® TONE

ARM CONTROL prevents such accidents! It 
places the stylus in the lead-in groove
gently and accurately. Then, at the end 
of play or at any point on the record, it 
lifts the stylus from the record. And the 
stylus cannot touch the record until the 
lift bar is again lowered for the next play. 
The DEXTRAFIX® TONEARM CONTROL also 
facilitates "cueing" at any point on the 
record. 
A must for turntabl es-and record 
changers with manual operation! 

$,4.95 
Another quality product 
by the manufacturers of 

LEKTROSTAT® 
Record Cleaning Kit 

dexte r chemical corp •• consumer products div •• 845 Edgewater Rd .• N. Y. 59 
. 
'" 
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:phase) they produce one signal corre
sponding to the left side of the sound 
source and a second signal corresponding 
to the right side. Figu1'e 17 shows the 
pick-up pattern of the mid-side micro
phone. 

. Microphone Placement 

Placement of the microphone depends 
upon the type of microphone used, as 
previously suggested, upon room char
.;acteristics, upon the nature of the sound 
'source, and upon the amount of rever
',berated sound that is desired. The closer 
it is to the subject, the greater will be 
the ratio of direct to reverberated sound, 
:and therefore the less the sense of spa-

ciousness. On the other hand, clarity and 
definition will be heightened. 

Close up recording will tend to reduce 
the exaggeration of bass, because it gives 
less prominence to reverberated sound, 
which consists primarily of the lower 
frequencies. On the other hand, one 
should avoid bringing the microphone 
too close to the source, because what is 
known as the proximity effect will then 
exaggerate the bass notes. The degree of 
bass emphasis depends upon the partic
ular microphone. As a general rule, one 
should be at least one foot away from 
the microphone to avoid undue proximity 
effect. "Hugging" the microphone will 
produce those unnatural barrel tones we 
so often encounter. A little experimenta-

The QUAD full range electrostatic loudspeaker (World's 
First) "offers a purity of sound that comes to the ears as a 

completely fresh experience ... JI. and sharpens the senses with an 
appreciation of just how good 
electronically reproduced music 

can be." You are invited to audition a QUAD music system 

at anyone of our carefully selected franchised dealers . For 
particulars, write to personal attention of Mr. I. M. Fried. * 

Quol.s /rom Ihe arlicle ··Wal~.r's lillIe Wond.r." by Rob.rl e/tartes Marsl.. High Fidelily Magazine 

* lectro.nics of City Line Center, 7644 City Line AVe., Philadelphia 31, Pa. In Canada: J . B. Smyth Co., 
(Exclusive U.S. agents for the Acoustical Manufacturing Co. ltd., Great Britain) 380 Craig 51. W., Montreal 
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tion will indicate the closest that one 
may get to the microphone without sacri
ficing realism. A crooner may prefer 
singing within inches of the microphone, 
but this can well be a special case where 
his "microphone voice" is preferable to 
his natural voice. 

Sometimes it is desirable to use more 
than one microphone. If one is dealing 
with a large group hut d0es not want to· 
get t00 far back because of undue 
pick-uFJ of noise and reverberation, it 
may be necessary to use two or more 
microphones for adequate coverage. It 
may be necessary to use an additional 
microphone to give due pllominence to a 
soloist. Or an additional microphone may 
be useful. in picking up the desired 
amount- of reverberated sound at a con
siderable distance from the source. In 
all these cases it is necessary to employ 
a mixer in order to combine the signals 
from the several microphones. 

A mixer will have from two to as many 
as eight microph.one inputs (or even 
more in professional studio. equipment), 
each with its own gain control so that 
the various signals can be blended in de
sired proportion. Before attempting to 
make a recording, one should monitor 
the combined sound output through 
headphones or through an audio ampli
fier and speaker to ascertain that the 
gain controls are set for proper mL,1(ing. 
Or one can make a brief tape recording 
and promptly play it back to check the 
mixing. 

Mixers are of two types, passive and 
active. The passive, sometimes called 
dry, type has no tubes and introduces 
some drop in signal level. Also, there 
may be danger of high-frequency loss 
unless the cable length from the mixer 
to the tape recorder is minimized. The 
active type of mixer employs tubes, 
achieves better isolation between inputs 
(so that adjusting gain on one input 
does not affect the gain of the others), 
usually causes no drop in signal level or 
provides some amplification, and mini
mizes danger of treble attenuation. On 
the other hand, the passive mixer does 
not introduce distortion since there are 
no tubes in the circuit, whereas the ac
tive mixer, unless well designed, may do 
so. 

Mixers may range from very simple 
and inexpensive affairs, such as the pas
sive two-input unit shown in Fig. 18, to 

Fig. 18. Two-input passive microphone 
mixer, lafayette PK-242. 
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tion . of the intensity . Qf an actual per. ' 
formance, for . it i's 'a rare singer indeed ' 
who will not surpass his "test" output by 
a few decibels wheu the take is slated and 
the tape machines are rolling. Conse. 
quently, a final adjustment is usually nec· 
essary at the last moment. 

The position of a singer is also dictated 
by the nature and power of his vocal pro
duction as picked up by the microphones. 
There is no question that some voices are 
more phonogenic than others-that is, they 
are easier to place than most. It can be 
rather tiring for one such phonogenic artist 
to repeat his part in a scene over and over 
again while his partner is being sonically 
"fitted." Only after these basic positions 
have been discovered can the recording 
director concern himself with stage move· 
ment. 

There are t hree main approaches to 
action in stereo opera. The first favors un· 
limited movement, not only in places in the 
score in which a specific change of position 
is indicated, but even iu arias. According 
to this approach, the singer should behave 
at the session as he does on . the .stage dur· 
ing an actual theatre presentation; if he 
feels like moving his head from side to 
side, twisting his body in a lively dance, 
or even stepping forward or backward, 
nothing shonld restrain him from doing so 
for the sake of realism. The second ap· 
proach involves a cast of characters Spread 
out across the stage, but glued to their as
signed positions; this might be described as 
stereo opera in white tie and tails. The third 
approach falls somewhere between the two 
extremes. Movemeut here is supplied when 
called for to underline the drama, and to 
indicate changes of position, exits, en· 
trances, asides, and so on, but it is not em· 
plGyed at tIle expense of intelligibility and 
aural focus. Regardless of the de~ree or 
manner in which it is used, movement in 
stereo opera is here to stay and brings the 
theatre's visual and dramatic impact closer 
to the listener t han ·ever before. 1£ 

AUDIO ETC 
(from page 16) 

This is what can be done with slow
speed quarter· track, and it's good. It ought 
to convince many who are doubtful. 

Confusions 

The Tandberg machine it,self is interest· 
ing, if confusing. It is confusiug, and to 
this day I have not yet figured out exactly 
what I'm getting onto my two tape chan
nels in the way of recorded level. There 
are anomalies, ambiguities, inconsistenc-ies, 
at least in my production model, that make 
recording quite a tricJ.!:y business. It tool, 
me a long, long time .before I managed to 
get things under control for respectable 
results under duress- that is, at public 
concerts, and so on. There would seem t o 
be honest reasons for t his, and interesting. 

The Tandberg 5·2 is an adaptation of 
the well·established basic· model, and some 
of the adapting had to be done pretty 
sketchily, on the outside; therr wasn't any 
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you may now select from t~Q ~ ______ ~ ~_ 
SHURE magnificent ~~ 

PHONO CARTRIDGES 

Shure Stereo Dynetic Cartridges are designed and made specifica lly for listeners who appreciate 
accuracy and honesty of sound. T hey separate disc stereo sou nd channels with incisive clarity, 
are singularly smooth throughout the normally audible spectrum ... and are without equal in 
the re-crea tion of clean lows, brilliant highs, and true-to-performance mid-range. Completely 
compatible . .. both play monaural or stereo recqrds, fi t all 4-lead .and 3-lead stereo changers 
and arms. Available through responsible high fideli ty consultants and dealers. 

•• ••. ..... ....... .. .... ........ ....... ............ .. ..................... • • · . · . • • • • 
: MODEL M3D 
• . AT $45.00* · • · • · • • · · • • • • • • • • • • • • • • • • • • • • • 

I ncomparable quali ty - the overwhelming 
choice of independent critics and experts. 
Floats at a pressure of only 3 grams in tran
scription tone arms. Distortion-free response 
from 20 to 15,000 cps. Unparalleled com
pliance. Buil t to perfectionist tolerances. 

Use On ly Shure Re place me nt styli that carry 
the certification in "Precision Manufactured 
by Shure;" inferior imitations can seriously 
degrade the performance of the cartridge. 

CUSTOM 
MODEL M7D 
AT $24.00* · · · • 
Outclasses every cartridge except the Shure :' 
M3D- by actual listening tests! T racks per- : 
fcctIy at minimum pressure available in all : 
record changer arms. Smooth from 40 to 
15,000 cps. 

* audiophile net. wi th 0.1 mil diamond 

Shure Brothers, I nc. 
222 Hartrey Avenue, 
Evanston , Ill inois 

, •••••••••••. •••• ••••.••.•......••.•...................... , •...•.•..••.... 
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inside room left. The second preamplifier, 
for recor ding the second channel, is an 
extra unit that sits alongside the main 
recorder, and plugs in via two cables. One 
goes to the back, for power; the other, for 
recording signal, reaches clumsily out over 
the left·hand tape r eel and plugs down 
through the top of the head protector
it must be removed each time a reel is 
changed, and the second channel will not 
play back, either, unless it is pulled out. 
This extra preamp is, literally, a drag on 
the portable main recorder and in Canby 
f ashion I ended up sticking it on via big 
pieces of sticky tape. (You may perch it 
on the bottom half of the carrying case, 

if you're ca~eful. ) Clumsy, and you will 
find that the overhead extra cable is a 
snare and a trap that is quite diabolical
either you forget to re·plug it after chang
ing a reel (always done in a hurry at C011 -

certs) and thus get only one track, or you 
forget to pull it out for playback and 
spend ten minutes in futile searching for 
the cause of one mysteriously dead channel. 
I've done both a dozen times, if I did 
them once. 

Moreover, in Tandberg's attempt to 
provide really fl exible controls, there is 
trouble-though the intention is surely 
excellent. 

Two volume controls for recording, one 

See 5 New 
STEREO MODELS 

New - Sensational 

3 CHANNEL 
4 TRACK 

Stereo Record 

Stereo Playback 

for the 
w ho 

man In 7 
separate 

NEW YORK HI FI SHOW 
TRADE SHOW BLDG. 

ROOM 619 

the wheat from the chaff 

• SLIDE PROJECTOR SYNCHRONIZED • AUTOMATIC 

MODULATION CONTROLS • TRANSISTOR MIXER - takes 4 different signals simultaneously • 

7 Push Button JAM PROOF Keyboard • Self·contained SPEAKER SYSTEM and TAPE DECK Operation 

• REMOTE CONTROL DYNAMIC MICROPHONE • 5 INPUTS • 3 TAPE SPEEDS from 15/ 16" • 

HYSTERESIS SYNCHRONOUS MOTOR • SEPARATE RECORDING AND PLAYBACK VOLUME CONTROLS 

• UP TO 8 HOURS RECORDING TIME • AUTOMATIC REWIND • AUTOMATIC COUNTER _ to find 

your place in seconds • 40-16,000 CPS, Sig. to Noise Ratio 45 dbs, Wow and Flutter + or _ .3% 

• WORKS ON ANY POWER SUPPLY ANYWHERE • CONVERTIBLE - at the flick of a button _ for 

MUSIC, for DICTATION. Pred s lo n Engineered' by Craftsmen of West Ge rmany 

where the tape re~order originate d 
For Your Nearest Franchised Deal er , Write 

WARREN WEISS, sole U. S. Agent. c/ o TRANS-WORLD ELECTRONICS, Inc. 
Dept. A 1650 Broadway, New York 19, New York 
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on the extra preamp and the other the 
lower half of a dual control on the main 
machin·e. ( The upper half controls the sec
ond channel for playback only), and I 
quickly found that not only was the setting 
different on each, for an equal signal in 
the two "magic eye" level indicators, but, 
apparently, tile taper was diffej·ent. That 
was my conclusion, anyhow, after endless 
fussing, trying to get a balance for vary· 
ing input levels. For one level, perhaps, the 
balance would be at 2% on the main con
trol and at 4 on the second channel pre· 
amp-but if I moved the first one up one 
point, the other went up less than a point 
to restore an equality! Each change in 
level threw the whole balance off. Worse
the two electric eyes had curiously differel1t 
shapes, one a perfect V and the other with 
a space at the bottom between the sides, 
so that I was never quite sure when they 
were acting alike-or maybe it was a dif· 
ference in their sensitivity ... anyhow, I 
could never get this little complex of 
t roubles untangled for sure, and have not 
done so yet. 

The playback level, similarly, depended 
on one of the same controls, that on the 
main machine (but set higher usually ) and 
the top half of the same control (instead 
of the control on the second preamp); 
there were reportedly also a pair of level 
sets for playback, somewhere inside, but 
they were too inaccessible for me to fuss 
with. And so in playback I also was all 
confusion, confounded by my putterings 
with level and balance during the record
ing. I kept telling myself that once set, I 
must not change the two recording levels 
-but what can you do if one suddenly is 
overloading ~ I would try to adjust both 
together, but they never stayed the same. 

Channel Balance 

Channel balance is, I can say right now, 
the biggest problem in all amateur two· 
track recording. There are only two proper 
approaches to the problem. One is to pro· 
vide a j.oint control. The other is to pro· 
vide separate controls for balancing, but 
of a sort that is unequivocally and im· 
mediately clear. This, it seems to me, de· 
mands a master level control, and could 
best be done as in our standard stereo 
preamplifier-control units nowadays, with 
a common level control for both channels 
supplemented by a balance control that, 
preferably, adjusts only a small distance 
either way. The intention, after all, is t o 
equalize the channels, not to turn one down 
to near-nothing. 

That sort of arrangement will be easy 
enough when Tandberg gets out a new 
basic design, but in the present model the 
recording controls had to be devised from 
those already present in the machine. Now 
if only the little things were right-if the 
taper were the same on my two controls, 
if the eyes looked exactly alike and a bal
anced input looked balanced, say with both 
controls set at 3, then Tandberg's present 
system wonld be acceptable enough as is, 
even without master gain. Very possibly 
all these details are adjustable via Tand· 
berg's servicing and I'll probably try, be· 
fore I'm finished . 

Joystick 

The other controls, common to the basic 
and long-tested design, are generally ex
cellent. The recorder uses the T-shaped 
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"joystick" single control, which moves side
wise for fast tape motions and towards 
you to lock into record-play position. It's 
much easier to use than pushbutton COll

trols and you can't possibly make a mis
t ake. There are two small prices to pay, 
though- at least on this machine-which 
are worth mentioning. First is the loud 
clank that occurs as the T-bar control is 
locked into record-play position. This in
volves moving the tape forward to contact 
the heads and is a precise and very positive 
mechanical action- but noisy, mechani
cally. The machine itself is virtually noise
less as it records, which is fine. But that 
clank, each time I started the recorder (I 
turned it off during applause) was dis
tinctly embarassing at public concerts. 
You can reduce or eliminate by partial 
movement of the control, but it isn't too 
easy. 

The other tricky thing in recording is 
the two-hand operation. The recording 
switch is a spring-loaded lever on the left; 
you can pull it forward and read levels on 
the two eyes without tape motion, but it 
snaps back when you let go. The T control 
is interlocked and you cannot record with
out holding the record switch in position 
with the left hand, while your right hand 
locks the T. An excellent protective ar
rangement and you'll be ul1likely to make 
an accidental erasure with it. But if you 
happen to have something in one hand, or 
are perhaps holding a mike or two mikes, 
or an ice cream soda, you're stuck. Short 
of an assistant, you can't start a recording 
without having both hands free. Maybe it's 
just as well-and I'm sure that's how 
Tandberg has it figured. It's only dopes 
like me who insist on carrying handfuls of 
live mikes around. 

An excellent feature of this machine is 
the retracting tape, which is automatically 
pulled away from the heads except during 
play or recording, as part of the T control 
action . No unnecessary head wear, and 
head performance seems to remain precise 
over long periods, even with the ultra
delicate small-gap adjustment on the four
track staeked head. No trouble whatsoever 
in the alignment on my machine, after 
months and dozens of tapes, plus miles of 
assorted rough handling in the carrying. 
But one minor qualification here, too, as a 
price to pay-it isn't easy to locate spe
cific' parts of your recording because there 
is no sound except when the machine is 
at playing speed. No screetch and wail of 
high-speed playback; but though this is a 
pleasure in general, it does remove one 
major means of quick identification. 

Nor can you "rock" your tape back and 
f01'th, slowly, to locate an exact spot for 
editing. Editing would seem to be a tough 
proposition on this type of machine, any 
way you look at it. (Who wants to edit a 
four-track tape' Well, for many purposes 
it is economical to use only two tracks, one 
direction, and thus make editing possible. 
Same as on conventional half-track ma
chines.) 

The Americans Wanted It 

I'll only make one more small grouse, 
concerning this already-favorite machine 
of mine. (No amount of grousing can off
set the splendid results I've had from it.) 
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three 
elegal~tly ___ ..... 
styled 
ultra 
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syst 
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at 
modest 

response to i71£IUllii1i1itit'li. 
25" x 15%" x 12 '12" deep. 
Froln $114.95 ttnfinis ed. 
MODEL RRL-8 
The ilApossi ble becomes 
realitbJ! An S" system 
with 'fUll bass response 
down to below 40 cps! 
22 1!J" X 12 1f1" x lOW' deep. Model RRL-S 8" 3-Speaker RRL System 
From $95.50 ttnfinishe(l. ____ ______________________ _ 

MODEL S-80 
Excellent wide-range 
response from a 
system m easur'ing only 
21 3//' x 11'12" X 9'14" deep. 
From $56.95 unfinished. 
ALL T HREE MODELS 
finished on fottr sides 
for use as highboy or 
lowboy. Beautifttl 
oiled walmtt finish 
for RRL-12 and RRL-S 
in ad clition to lnahogany, 
walnut and limed oak; 
S-SO in 'mahogany, 
waln1lt ani! fnt'itwoo(l . 

Model S -SO S" 2-Way H igh Efficiency System 
Furniture courtesy 0/ Smilow·Thielle Corp _ 

WRITE FOR FREE LITERATURE. DESK R-7 , UNIVERSITY LOUDSPEAKERS, INC. WHlTE PLAINS, N, Y. 
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Traditional 
OLD WORLD 
Craf tsmanshi p 

Serving a 
NEW WORLD 

of Sound! 

, ~eu/f/ TI)RNTABLE O · 
for the discriminating who demand the ultimate in 

NEW • ~~ 
~ODEL MAD E IN ENGLAND 

Automa t ic con t rol arm and di amonu 
stereo picku p must be seen and heard to 
be appreciated. J ust one touch li fts 01' 
lowers arm w it h perfect prec is ion . Su pel'b 
s tereo! Only $~9.50 net. 

time for 
listening 

MADE IN ENGLAND 

, un, p")" t; ves pall . . . and s pecifications 
no longer impress .. . it's t ime to lis ten-
long a nd ca refully. I n th is most exacti ng of 
a udio t ests, the Vitavox DU 120 Duplex Co
axial Speaker emerges t r iumpha nt ! H ere:S 
f ull range r eproduction free of distortion 
a nd pea ks. For p roof, ask for a' demonst ra .. 
t ion of t he n ew Vi tavox Hallmark System 
w hich em ploys t he DU1 20. You 'll hear t he 
di fference a nd want either the DU 120 or 
H allmark as part of your own system. 

$89.50 net. 

Created by skilled hands of English 
craftsmen working to tolerances of 
.0001", t he Connoisseur tur ntable is 
constructed to aSSure you of re
markable silent operation. The hys
teresis synchronous motor - driven 
tur n tab le is n,on -m agne tic a n d 
equipped with an illumina ted strobe 
disc to insure speed perfection. Wow 
is less than .15% and Rumble is 50 
db down (7 cm/sec. at 500 cps). 
Mounting size : 15'/.," x 13'!:!". On ly 
$119.50 net. 

l(s:J1o 
STUDIO 

MICROPHONES 
E n g la nd ' s mos t h onored 
line of microphones to as· 
su re the highest broadcast· 
iog Quality s tandards. 
or rugged, compact des ign. 

"each fea tures a dura l ri bbon 
cartridge \veighing 1.2 mg 
( '1/960 oz.) an d trip l e 
s c r een p r otected. Im ped· 

nn ces avai la ble for profess ional or home 
. reco rd ing equipment. T hree models: Sym· 

phon y, Celeste (w it h switch ) or Avon super· 
card ioid. From $59.50 net. 

High priced speakers a "must"? 
~ ~~~sp~a~~~~~:::~~~~e I!I: 

price tags. Not with the famous R & A! 
Made in England Here are speakers that br ing true 

high fidelity and luxury listening 
- ye t at a price unbelievably lower 
tha n expected for such excellent 
performance. Your stereo speaker 
investment can be minim ized with
out sacr ificing quality if you add 
an R & A to y.our _pr esent speaker 
system. Coaxial construction in 
8", 10" a nd 12" models. Alcomax 
III Anistropic Magnet ic systems 
of 12,000 Gauss F lux density. From 
as low as $13.95 net. 

at selected H 

~ ••••• iiii ••• • Specific I iterature on request hl11l%mM1ilmi1fl!lt1mMi~iMHr*1@Mmmf$J 
ERCONA CORPORATION 

(Elect1'onic Division) 
Dept. 48, 16, West 46th Street, New York 36, New York 

lOb 

This concerns, the. ' output (:unn'ecti'ons for 
playback which, Jr:l),nkly, mal{e n o- sense 
at all. I figured 'em out by trial and error. 

I had a talk with one of T andberg's 
Norwegian engineers, just arrived in this 
country, and it seems a good deal of the 
confusion in the present model is due to 
th e insistent demands of the Americans, 
who wanted this and tha t and the other 
f eature added until the Tandberg people 
wer e going crazy. 

One result (which I could not f athom 
in the explanation) was the odd output 
connectiou board, an affair with a long row 
of small holes, color-coded, into which indi
vidual pins are inserted-f our of them. 
E very other hole is a ground ; the rest are 
f or the two channels and an extra pair 
that I've never bothered to use-but what 
got me was tha t the ,; co'l{) r coding is false 
and doesn't match the color of the pins, 
as they must be inserted! 

It took me an hour or so of fussy ex
perimenting before I got them in right 
way around and with the grounds where 
they belonged; a p air of RCA plugs would 
have done it in seconds. Why all this' "Oh, 
those colors are for us in Norway," said 
the engineer cryptically, which left me 
more confused than ever, especially after 
he said that in Norway they used only one 
cable for both channels, but "the Ameri
cans" insisted on four separate connections 
and two cables. What" ' Americans, I 
wonder ' 

The cathode follower outputs seemed 
f airly low in level but I found that, rather 
to my surprise, the two built-in power am
plifiers could be used as preliminary boost
ers (the controls set low) f or a better gain 
ratio, wit h no great loss in quality. They 
act like preamps. (At full volume they 
overloaded the main power system on t he 
outside, but the range of gain at their 
lower volume positions was definitely use
ful. ) 

As I say, I never did get to figure out 
what levels I had on my tape, due to the 
complications. E ven when the t wo eyes 
read t he same, I got what seemed t o be a 
lower level on the second channel in play
back and had to compensate for this by 
channel adjustment. Only way I can :find 
out what actually happened is to check the 
tapes on a professional four-track macHine 
with met ers on the output-I p robably 
will, one of these days, out of sheer 
curiosity. 

Instructions, Please 

Oh yes- a final observation on interna
tional communications. I got a fine, . big 
instruct ion book with my T andberg, cover
ing all the Tandberg line in detail. But , 
alas, not one of those in the book was the 
same as mine, specifically ill the little mat
t er of that overhead cable for the second 
channel. There wasn't any in the picture. 
No instructions either. 

Boy, did that give me a couple of days of 
agony, 'way down in Tennessee where no
body could help me. I t ried everything 
but I couldn't get even a trace of a signal 
out of t he second channel, with the cable 
in, without it, or any other way. I dis
covered the t rouble by sheer accident when 
I happened to pull the cable out while the 
t ape was playing back and ~o-the second 
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The publishers of AUDIO invite you to purchase-at a prepublication saving-the completely new 

SOU NO in th e TH EATRE by Harold Burris-Meyer and Vincent Mallory 

THE BOOK 

Nothing like SOUND in the THEATRE 
has ever been published. It is the first 

book to set forth in authoritative detail what 
you can do with sound by electronic control, 
and how to do it whenever the source (singer, 
musician, speaker, etc.) and the audience are 
present together. The book develops the re
quirements for electronic sound control from 
the necessities of the performance, the char
acteristics of the audience (hearing and psy
choacoustics), and the way sound is modified 
by environment, hall, and scenery. Sound 
sources are considered for their susceptibility 
of control and need for it, and the many tech
niques for applying electronic sound control 
are described and illustrated in thirty-two spe
cific problems. From these problems are de-

rived systems and equipment specifications. 
Complete procedures are given for: Planning, 
assembling, and testing sound control installa
tions-Articulating sound control with other 
elements of production-Rehearsals and per
formances - Operation and maintenance of 
sound control equipment. 
THE AUTHORS 

During the past thirty years, the authors have developed 
the techniques of sound control in opera, open·air amphi
theatres, theatres on Broadway, theatres on-the-road and 
off·Broadway, in concert halls and night clubs, in Holly
wood and in the laboratory. Some of their techniques are 
used in broadcast and recording as well as in perform
ances where an audience is present. From their laboratory 
have come notably successful applications of sound con· 
trol to psychological warfare and psychological screening. 

HAROLD BURRIS-MEYER has written Scenery for the The
atre, the standard text on the subject, and Theatres and 

Auditoriums, both done with Edward C . . Cole. He also 
wrote Acoustics for the Architect with Lewis S. Good· 
friend. Presently an acoustical consultant to the Depart· 
ment of Defense, he is a fellow and past counsellor of 
the Acoustical Society of America; fellow of the Audio 
Engineering Society, Senior Member of the IRE, and memo 
ber of the American Physical Society, The American Insti
tute of Physics and the American Educational Theater 
Association. 
VINCENT MALLORY is presently chief of the General 
Equipment Branch of the Missile Guidance Division in 
the Naval Ordnance. His background in ' acoustics dates 
back to his days as an engineering stud~nt .at the Uni
versity of Pittsburgh, He first employed sound control in 
the legitimate theatre in GRAND STREET FOLLIES of 1928 
at the Booth Theatre. He has served as consultant in open· 
air sound control for the New York City Department of 
Parks. He has extensive experience in manufacturing hav
ing served as chief engineer with many fine companies. 
He is a fellow of the Acoustical Society of America and 
a member of the American Institute of Physics. 

--.;.--:.-~-~-.~IPIl!'f!P~" 0}' ~~'~'~~ 
This prepublication saving ce,rtifi(at~ , isw9rtll $2.'25 ' - I 

'RADIO. Magazines,·lnc.,D e' pt. , 599 
Post Office Box 629 Mineola, New York 

- . 

I am enclosing my remittance for $,1.75, special prepublication price. 
Sehd my copy of SOUND in the THEATRE postp,aid .. 
(No C.O.D.:, all books sent post,paid in U.S.A. and,possessions; 
Canada, and Mexico. 'Add 50c for Foreign orders.) 
Name Ad&e~ ____ ~ __ ~ __ ~ ______ ~~ __ 
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A.NEW STANDARD OF VALUE IN 
HIGH FIDELITY SPEAKER SYSTEMS 

The ME-12 
Speaker System 

for Stereo or 
Monophonic Use 

$99.50 

See it in Room 600 at the New York Hi~h Fidelity Show 

-A 
Setting the Pace in Quality, Integrity, Value 

Out of the laboratory comes a t ruly remarkable new Speaker System that defies 
comparison in quality performance at a low price. The AUDIO-TECH ME-12 easily 
outperforms units twice . its size and price . Designed by Joseph Giovanelli to meet 
the exacting requirements of stereo and monophonic sound reproduction, the ME-12 
produces startling results. Just read the features below: 
Entire system possesses superior transient response • 40 to 20,000 cps • full load 
input capacity-30 w atts · 12" extra-heavy-duty woofer with 2" voice coil-perma. 
nent magnet (32 oz.), 12,500 Gauss • High quality 3" cone tweeter • tweeter 
balance control with calibrated scale for accurate resetting· fused to prevent over
load • I'aboratory pre-tested and inspected. 
CABINET: Infinite baffle • sloped front· hand rubbed oil finish in natural walnut, 
mahogany, or f l'uitwood • 24" h. x 12" d. x 14" w. 
2-YEAR GUARANTEE AGAINST DEFECTIVE MATERIALS AND/OR WORKMANSHIP. 
AU DO-TECH Laboratories, Department A-1, 3420 Newkirk Ave., Brooklyn 3, N. Y. 

INgersoll 9-7134 Circle 108A 

STEREO AMP. 
SM-88 
Power Output: 20 Watts 

(lOW each channel) 
Fre~uency Response: 

1 db 20 to 40,000 cps. 
Output Impedance: 8.16 

and 32 ohms 
Sensitivity : for lOW out

put each channel TAPE 
2mV, MAG 5mV, X-TAL 
100mV, AUX 0.2V 

• MODE SWITCH 

• MASTER VOLUME 

• BASS CONTROL 

• TREBLE CONTROL 

• BALANCE 

Possible to combine with any pick-up or tape·recorder. Most 
suitable for home or business use. 

There are only a few knobs, like in an ordinary single stereo 
amplifier, enabl ing any member of the family to handle it easily. 

When two amplifiers are combined by means of an output 
terminal, they become an ordinary amplifier of 20W output. 
Speaker performance is possible . 

By means of a MODE switch, it can be operated four ways. 
This makes it very convenient to use as it eliminates changing 
the wire connections each time. 

• SElECTOR 460, IZUMI -CHO, SUGINAMI-KU, TOKYO, JAPAN 

108 Circle 1088 

channel came alive. It had been recording 
all ·along but would not play until the 
cable was unpluged. 

When my Tandberg began to develop a 
flutter (I didn't notice it until the tapes 
were spoiled for a day or so's worth of 
recording ) I went again to the voluminous 
instruction book for aid. Under "Mechani
cal Operation" I found a reassuring note 
that said all mechanical functions were 
identical with other models and were cov
ered in detail in Booklet So-and-so. Was 
Booklet So-an-so included with my ma
chine~ It was not. I waited three weeks 

I before I got that flutter ironed out-in 
moments-by the Tandberg engineer. 

The moral of this is surely clear. GET 

YOUR INSTRUCTION BOOKLETS STRAIGHT! 

It's a first consideration in all audio, bnt 
al too often it comes as an afterthought, 
or not at all. 

THE H-K MADRICAL 
The Harman Kardon "Madrigal"-one 

of the coutinuing series of musically
named models out of that company-is an 
FM-AM tuner typical of this somewhat 
interim period in radio hi-fi, when stereo is 
firmly entrenched in records, tapes and 
most home equipment yet is still hanging 
fire in the broadcast department, pending 
F.C.C. action. (It was still hanging, any
how, when I wrote this. ) 

What to do, in tuners, when stereo is so 
much in the air, when AM-FM stereo 
broadcasting continues, when FM multi
plex still seems likely to be the ultimate 
system-but remains experimental and Ull

settled in detail ~ 
This "Madrigal" is the sort of practical 

answer that has come up this year, pro
viding as far as possible for all anticipa,ted 
alternatives but omitting an actual multi
plex section though allowing built-in space 
and cOllllections for a multiplex adapter. 
(Most multiplex adapters today are on an 
outside chassis, however. ) 

The adapter is already officially listed, 
as the Model MA350, a Crosby-type unit, 
and you may presumably have it at once, 
though I didn't ask for it since I prefer 
to wait a bit for the F.C.C. to get arouud 
to action. The good thing here is that, 
clearly, the H arman-Kardou people will 
at once produce a new insert multiplex 
model to match the F.C.C. specification, if 
it is in any way differeut from the present 
Crosby system. This should reassure those 
who are wondering what to do for broad
cast stereo. If important alterations in the 
Crosby multiplex unit are in order when 
the long awaited decision arrives, I have 
a stl'ong suspicion that Harman-Ka rdoll 
will offer a reasonable replacement deal 
for those who buy the present Model 
MA350 Crosby insert for the "MadrigaL" 

In use at my home the "Madrigal" has 
gone to work well enough and has left me 
with very little to say, which is perhaps 
as it should be. It's a good tuner; it re
ceives what I want and generally keeps 
doing it (for a good mauy months, any
how-and it's guaranteed for a full year, 
by the way) and that is that. The main 
operation is via a row of pushllUttons 
which, I've found, are a good solution to a 
complex problem, minus only one defect: 
you'll find it not too easy to read the labels. 
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Ghol 
Superior to 
& American 
Sold profitably 

European 
Products 
everywhere 

Extended range 3-way Speaker 

12TI-l 

Low, medium 
and very ef-
ficient high 
tone speaker 
moun ted on a 
single axis, 
forming a coaxi
al sound so urce 
sys tem. 

In addition, high tone can easily be ad· 
ju sted with an at tached brilliance control 
for exceptional high-fidelity reproduction _ 

Complete Hi-Fi speaker catalog upon 
request . 

MANUFACTURER 

FUKUYO SOUND CO., LTD. 
25-2, HORIFUNE, KITA-KU, TOKYO, JAPAN -

Cob le Addre,,, CORAlFUKUYO 

Circle 1098 

GIVE 

THE 

UNITED 

WAY ... 

through your 

UNITED FUND or 

COMMUNITY CHEST 

help more people .•• 

save more lives. 8 • 
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Nothing unusual in that-it's my common
est beef with much home hi-fi these days. 

Why is it necessary, here as elsewhere, 
to squat on your haunches and bring your 
eyes down somewhere near waist level in 
order to find out what button or knob 
does wh at ~ How many hi-fi units do you 
know that a re monntecl high, at eye-level? 
Yet p ractically every unit I've used lately, 
including this one, is an "eye-level" modeL 

I soon memorized the buttons and, any
how, I had already disfigured the "Madri
gal" with red marking crayon and the like, 
to make operations ultra-clear! I usually 
do; it looks ugly but it works. A good 
featnre here is an OFF button, at the right 
encl, which cancels everything ancl turns 
the whole thing off, There are two FM 
buttons, with and without AFC, a button 
for plain AM and a handy noise filter 
button next to it, plus, in the center, the 
"extra" functions, one pushbutton for AM
FM . stereo, both tuners simultaneously, 
and another fo r FM multiplex, when the 
multiplex unit is present. The now-familia)' 
ferrite-stick antenna for AM is in back 
and a 48-inch piece of wire is included for 
FM- instead of the 300-ohm "T" antenna 
furnished with many FM t uners in the 
past_ As usn ai, I got mostly loud noise and 
hiss on AM, the familiar experience of the 
country resident away from big-city AM 
stations; but the FM section brought ill 
my regular collection of stations, near and 
far, about as I had anticipated. If recep
tion was less reliable tha n on my last tuner, 
t his might be easily explained by the simple 
fact that I used the "Madrigal" in summer, 
the previous one in winter. We have a 
pretty tough climate, electrically speaking, 
in the summer months in Connecticut. 

Only a couple of further observations 
come to mind in connection with my un
eventful use of this tuner. The AFC is fixed 
and to some extent I missed the variable 
AFC I've had on other models-bnt I also 
admit that few users ever learn how to 
take advant age of this. There seems to be 
some "AFC effect" on the plain FM posi
tion (AFC defeated); or at least t he st a
tions still seem to "pop" a bit from one to 
the next. I also noted, as in other sets I've 
used, that the center of the FM-AFC t un
ing position is slightly off from the center 
without AFC; I usually must move the 
pointer a bit to the right to get the best 
of AFC on weakish stations. 

· 22 
WAYS 

To ENJOY 
T~E 
R9BE~TS 

HOW TAPE 
EQUIPMENT SERVES 

MANY AUDIO NEEDS 
22 are discussed in new 

Roberts booklet 
Roberts Electronics Inc. has prepared 

this 20 page booklet to demonstrate 
the wide versatility and high quality re-

production of monaural and stereo tape 
equipment. Eight ways to record live or 

from broadcasts and to dub or copy from 
disks and tapes are discussed, including the 

correct way to tape stereo broadcasts. 

Also included in this informative booklet 
are ten methods to play back through 
high level and low level external ampli

fier / speakers in both monaural and stereo. 
Suggestions are given for the use of tape 

equipment to "dub in" vocal or instrumen
tal accompaniment by mixing and multiple 
recording. 

The booklet treats with the general use and 
care of tape equipment and instructions for 

tape splicing, microphone placement and re
cording procedure . A complete index and bib
liography are included. 
Before you buy a tape recorder, you will want to 
read this valuable booklet, " 22 Ways to Enjoy the 
Roberts." For your copy, just fill out and mail 
the coupon below. 

Finally, I sort of like an AM-FM panel 
design where the two bands appear one 
above the other. On the "Madrigal" they 
are spread out on a single level} all the 
way across. This results in a relatively 
small dial length for each band, and the 
mid-point between the two is not sharply 
set off. Matter of opinion, I guess_ The 
two tuning knobs, in any case, are at op
posite ends of the panel, matching the but
ton positions, and there's no confusion at 
all in that respect, j";;;;';;;;~-E~~C-:;:;O-;'~;~N~~-I 

There isn't anything more to say, short I 1045 N. Sycamore, Los Angeles 38, Calif. Dept. D I 
of a laboratory measurement and test, I Please send me a copy of " 22 Ways to Enjoy the I 
which is none of my business. No break- I Roberts. " I 
downs with the "Madrigal," no bugs, no I NAME I 
early-model boners, no collapses_ If the I ADDRESS I 
thing had been a mess, I could write a I I 
much more interesting article-but it I CITY ZONE_ STATE_ _ I 
wasn't, so more power to H-K, and pardon l~~::~c~::~,....:a~)~~~d~:..&!.o.::a.!:.J 
my ya wn_ ;. 1£. Circle l09A 
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BELVEDERE 

BELVEDERE 
SENIOR 

DUAL CONCENTRIC SPEAKERS 
EXCELLENT IN MONOPHONIC 

SUPERB IN STEREO 

Advocating now, as in the .. pasl, tha t the enclosure is an integral part of 
the speaker system, Tannoy has d~signed two new cnclo~ures for use 
in stereo reproduction. Due to the inherent qualrty of the Dual Con
centric speakers to provide fundamental response at the low end of the 
spectrum, and an ingenious loading d~vicc in the enclosure design, it 
is now pos!).iblc to present a system of small physical dimensi<JDs anu }~t . ,:y 

still maintain the extended frequency response of 30 to 20,000 cycles for 
which the Tannoy Dual Concentrics are famous. These systews provide 
abso!u te minimum harmonic and intermodulation di!)torLiull, excellen t 
transients, and in addition, an integrated sound source so necessary for 
good stereophonic reproduction. . 

For the 12" Dual Concentric (or the 12" Direct Radiator ) there 
is the 'TIEL VEDERE'. Designed for vertical or horizontal posi
tioning, its external dimensions arc 26" x 18" x 12". 

The 'BELVEDERE SENIOR' houses the 15" or 12" 'MON
ITOR' Dual Cencentric. It is a compact 31Y2' x 23%" x 16" , 
and is of .. solid 1Yo" construc tion . 

Both cabinets a r e acoustically corrected, and handsomely finished 
in ei ther walnut or mahogany. 

Prices: 'BELVEDERE' with 12" Dual Concentric ••..•••• .. 
' BELVEDERE' with 12" Direct Radiator .. ..• • . •• .•• 
' BELVEDERE' only ••..••.....• . •....... ..••• •• 
'BELVEDERE SENiOR' with 12" Dual Concentric 
'BELVEDERE SENIOR' with 12" Direct Radiator •. •• 
'BELVEDERE SENIOR' with 15" Dual Concentric •. . • 
' BELVEDERE SEN lOR' only ••..•. .. .•••..••....• 

(SHghlly higher in the West) 

$203.00 
$144.00 
$ 65.00 
$223.00 
$164.00 
$264.00 
$ 85.00 

WRITE FOR DETAILS 
TANNOY (CANADA) LTD., TAN NOY (AMERICA) LTD., 
36 WELLINCTON ST. EAST, TORONTO, ONT. [lOX 177, EAST NORWICH, L. I., N. Y •. 
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NEW PRODUCTS 
(from page 95) 

• Stereo Monitor. This instrument was de
veloped to meet the need for some means 
of v is ually indicating proper balance be
tween speakers or series of s peakers in 
stereo music systems. It is intended for 
both professional and home- u se. In con
stru ction it is a specially-designed center
point differential meter Which, in conjunc
tion with a network, tells the user if both 
c hanne l s of a stereo system have equal 

loudness. For exampie, if the speaker to 
the right of the listen er is louder than the 
speaker to the left, the needle moves to 
the right. By adjusting the balance con
tro l the n eedle i s returned to center and 
equal loudness is achieved. The needle 
does not wave or bou nce to a ny great ex
tent, as in VU meters. Available for either 
racl{ o r panel mounting, the Park Stereo 
Monitor m ay be installed in a matter of 
minu tes. No insertion loss occurs and f re
quency r esponse is not affected. Park 
Products Company, Inc., 4901 P erkins 
Ave., Clevela nd 3, Ohio. X-I0 

• Speaker Sa.ve,r. With the growing use of 
high-power amplifiers in h ome music sys
tems, many expensive s peakers are in 
danger of damage by the accidental ap
plication of more power than they are 
designed to handle. The Model DL-3 
Dummy Load is designed to d i ssipate 
excessive power applied to the speal{er, 

without mismatching the impedance of 
the speak er system. T e rmina ls are avail
a b le fo r connection of 4-, 8-, or 16-ohm 
s peakers or systems. The DL-3 will also 
find usefulness in service shops or labs for 
trouble shooting a udio amplifiers. Manu
factured by Vidaire Electronics Mfg. 
Corp., Baldwin, N . Y. X-II 

o Belden Bi-Fi Cable. Ideal for connecting 
high-fidelity components where a shielded 
low-loss cable ' is indicated, the Belden 
Type 8421 i ncorporates t hree strands of 
tinned copper a nd four strands of tinned 
copp er-weld for increased tensile and me
c han ical s tre ngth. J acketed in chrome
finish v inyl, the cable has a foam Poly
e thyle ne i nsulation fOr lower capacitance 
a nd a s pira l tinned copper shield for re
d u ction in interference a nd easy and neat 
connections. A vai lable on 15-, 25-, 50-, 100-, 
a nd 500-f t. spools. Belden Ma nufactu ring 
Company, Chicago 80, III. X-12 

• 8-mm Sound Projootor. The Elite 8, a 
professional pl·o j ec tor of Norwegian man
ufactu re, combines a high-qu a lity optical 
system and, in effect, a tape recorder. A 
magnetic sou nd s trip added to the film 
a fter it has been processed is a ll that is 
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FROM ONE WHO LEARNED 
This enlargement shows a diamond
chip needle sent us by a disappointed 
user , who learned all diamond 
needles are not O.K. Shows what 
happens if a heat bubble forms 
when a chip is welded on. Can't 
happen with a Duotone Needle that 
uses only the whole diamond set 

deep in the metal shank. 

Insist on Duotone. 

can't break off, 

0: 

DUOTONE DIAMOND NEEDLE 
rrthat femem be1"S" 

Keyport, N. J. 
In Canada: Chas. W. Painton, ltd ., Toronto 
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FOR COMPLETE 
TECHNICAL 
DATA ON 

4TRACK 
STEREO 
ON MACNETIC TAPE 

Special ten page newsletter 
compares four track tape 
stereo with stereo discs, covers 
such alI important factors as 
channel resolution, signal to 
noise, distortion as a function 
of frequ e ncy, wear . factors, 
comparative costs. For your 
copy send 25¢ to help cover 
handling and mailing costs 

to 

STEREO TAPE 
NEWSLETTER 

1821 UNIVERSITY AVENUE 
ST. PAUL 4 , MINNESOTA 
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necessar y to transform 8-mm silent mov
ies into "talkies." The projector operates 
a t two speeds, 16 a nd 24 frames per sec
ond. T~e recorder ha s a built-in ampli
fier, 6-tn. loudspeaker, and high q ua lity 
magnetic sound head. Erasure of ma terial 
r ecorded on the fi lm is automatic w hen 
re-recording. Accessories, s uch as a three
channel mixer for combining music with 
narration, and a panoramic lens for wide-

screen projection, are available. The Elite 
8 is distributed in the United States by 
Tandberg of America, Inc., 8 Third Ave., 
Pelham, N. Y. K -:!.3 

• Roberts T ape Cartridge Adapter. An 
a dapter mechanism, easily attached to 
a ny Roberts tape r ecordel' for p layback of 
RCA-type cartridge tapes, has been an
nounced by Roberts Electronics, Inc., 
10 45 N . Sycamore Ave., L os Angeles 38, 
Calif. The ada·pter is mounted directly 

over the feed reel and take-up reel 
spindles, a nd is driven by a belt connection 
from the recorder capstan to a flywhee l 
beneath the adaptel-. Owners of Roberts 
r ecorder s may thus enjoy the a dvantages 
of two- and four-track ree l-to-reel tapes 
as well as avail themselves of the numer
ous selections soon to be available f r om 
cartridge tape manufacturers. Delivery of 
the ada pter is scheduled for late fall. X-I'; 

SUPERIMPOSED TAPE 
(from page 62) 

setting. The effect is very much like tun
ing a station on a rac!io. As the angular 
position of the head gap approaches one 
of the settings -used for recording, sound 
will begin to be heard. As the position 
gets closer, the sound beco"mes clearer 
and clE)aJ;e~·. 

Howidhe fidelity~ Surprisingly good 
in view-:~of the mad things we have done 
to the magnetic oxide on the tap e. But, 
the results are definitely -not high fidelity. 
However, the results are good enough 
that it's reasonable to believe that tech
nique and equipment could be improved 

one 
word 
more 
about 
the 
Arnpere~ 
6CA7/EL34 
O UTPUT 
PENTODE 

We are pleased to 
announce that as a result of the further 
exploration of the 6CA7's capabilities 
... its power output rating has been 
raised to 60 watts in a distributed load 
circuit. This was achieved by increas ing 
the screen grid voltage to 500V. The 
screen voltage rating now equals the 
plate voltage rating, thus greatly sim
plifying the design of power supplies. 

Class ABI Audio Amplifier 
Distributed Load Connection 

Typical Opera tion 
(Fixed Bias-Two Tubes Push Pull) 

Plate Supply Voltage .. . .. . .. ..... 500 V 
Grid No.2 

Supply Voltage .. ... (See Note) 500 V 
Grid No.1 Bias .. . .... (approx.) -44.5 V 
Plate to Plate Load Resistance .. . . 7000 n 
Plate and Grid No.2 Current 

(Zero Signal) .. . . ... ....... . 2x57 rnA 
Plate and Grid No.2 Current 

(Max. Signal) ..... ... . . ... 2x112 rnA 
Input Signal Voltage (nns) .. .. ... .. 32 V 
Power Output .. ....... . . .. ... .. . 60 W 
Harmonic Distortion ............. 2.5% 
NOTE: Screen voltage is obtained f rom 
taps located at ~3%· of the plate winding 
turns. An unbypussed resistor of 1 Kn in 
se ries with each screen· grid is necessary 
to prevent screen overload. 

~skAmperex 
about detailed data and 
applications engineering 
ass/stance on hi·" tubes 
for hi ... " clrculls. 

AMPEREX ELECTRONIC CORP. 
230 Duffy Avenue, Hicksville, L. 1., N. Y. 
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NEW! 

No. 120 
THE 4th AUDIO ANTHOLOGY 

$2.95 Postpaid 

This is the biggest Audio Anthology ever! 
Contains a wealth of essential high fidelity 
know-how in 144 pages of complete arti
cles by world-famous authors. 

No. 115 
McPROUD HIGH FIDELITY OMNIBOOK 
Prepared and edited by C. G. McProud, 
publisber of Audio and noted authority 
and pioneer in tbe field of higb fidelity . 
Contains a wealth of ideas, bow to·s. 
what to 's .and when to 's, written so 
plainly that both engineer and layman 
can appreciate its valuable context. 
Covers planning, problems with decora
tion, cabinets and building hi-fi furni
ture. A perfect guide. $2.50 Postpaid. 

by Edgar M. Villchur 

Right up to date, a complete course on 
sound reproduction. Covers everything 
from the basic elements to individual 
chapters of each of the important 
components of a high fidelity system. 
Regularly $6.50 ... offered for a limited 
time at only $3.75. 

SPECIAL! You pay only $2 .75 for this 
book when you order it w.ith any other 

"the best of A U 0 I 0" No. 124 

A new compendium of AUP'O knowledge. 
Here is a collection of' the best of AUDIO-The AUDIOclinic 
by Joseph Giovanelli ... noted audio engineer and the original 
high fidelity answer-mall-EQUIPMENT PROFILES edited by 
C. G. McProud .. . Editor of AUDIO. Here is a wealth of hi-fi 
and audio information. Answers to the most important issues 
in high fidelity and a valuable reference on the performance of 
leading makes of high fidelity components. Volume I $2.00 

No. 123 

nThe AUDIO Cyclopedia" by Howard M. Tremaine 

Up tf) tne minute, inc/lUling steref) I • 1280 pages 
• 3400 topics 
• 1600 illustrations 

Here is one single volume with the most comprehensive cov
erage of every phase of audio. Concise, accurate explanations 
of all audio and hi fi subjects. More than 7 years in prepara
tion-the most authoritative encyclopedic work with a unique 
quick reference system for instant answers to any question. A 
vital complete reference book for every audio engineer, tech
rucian, and serious audiophile. $19:95 

No.112 
TAPE RECORDERS AND TAPE RECORDING 
by Harold D. Weiler 
A complete book on home recording by the author of 
High Fidelity Simplified. Easy to read and learn the 
techniques required for professional results with home 
recorders. Covers room acoustics, microphone tech
niques, sound effects, editing and splicing, etc. Invalu
able to recording enth·usiasts. Hard Cover $3.95. Paper 
Cove.r $2.95 Pbstpaid. 

OCTOBER 
SPECIAL! 
SAVE 
$6.95! 

You save almost 60% with this combination of valuable 
audio and high fidelity books. The Fourth Anthology 
($2:95) ; The Third AUDIO Anthology ($2.50); Handbook 
of Sound Reproduction $6.50). 

TOTAL VALUE OF ALL THREE $11.95. 
Your Cost ONLY $5.00 POSTPAID 

This o/flJr expires October 31, 1959 
Good only on direct sale from the publisher. 
ORDER #059 . 

AUDIO Bookshelf 
RADIO MAGAZINES, INC., Dept. J 
P.O. Box 629, Mineola, New York 
Please send me the books I have circled below. I am enclosing the 
full remittance of $ .. ................ .. .... .. .... (No. C.O.D.) 
All U.S.A. and CANADIAN orders shipped postpaid. Add 50¢ for Foreign orders 
(sent at buyer's risk). 

BOOKS: 110 112 115 120 123 124 0 S9 

NAM~E ________________ _ ADDRESS_ '· __________ _ 

ClTY _______________________ ZONE-STATL.E _______ ___ _ 
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to a point of satisfying high-fidelity 
standards. If that could be done, then 
very interesting possibilities exist . 

.A seven-inch reel of long-play tape 
runs for a f un hour at 3%, ips. With ten 
recordings on the tape, it would play 
for a full ten hours! This is not only 
competitive with LP records-it is su
perior on a straight dollar-and-cents 
basis. The cost of reproduction should 
not increase, since multiple heads could 
be placed "in-line" and all recordings 
made in a single pass of the tape. 

Intriguing ~ .IE 

AUDIO PHILOSOPHY 
(from page 60) 

identical effect with that present in the 
first half . (Fig. 11). In this way the 
asymmetrical effect of the long-term 
time-constant changes in the supply 
cir cuit are neutralized ouf so that no 
component of this appears beyond the 
phase inverter. This results in an ampli
fier that does not get shock excited into 
bounce effect when sudden transients hit 
it. 

There is one more variation of the 
unity-coupled circuit that this company 
has produced, using triodes in class-B 
instead of pentodes. In this case two 
transmitting type triodes, 8005's, are 
utilized for the output. The boot-strap 
method is used for the drive stage in 
just the same way as for the pentode 
circuit. But in this case tetrodes are used 
for the drive function. (Fig. 12) . This is 
because the whole proportions of the 
output circuit are changed. 

With pentode operation the cathode 
degeneration is responsible for reducing 
the effective plate-circuit resistance or 
source resistance for the output stage 
from its original very high value to a 
fraction of the load resistance. H ence a 
relatively low-resistance triode is neces
sary for the drive stage, in conjunction 
with the regeneration of the boot-strap 
circuit, to prevent complete loss of this 
improved output impedance and linear
ization. Using triode output tubes, the 
picture is practically reversed. 

The plate resistance of the tubes is not 
larger than the load resistance to begin 
with. In a class-B circuit it is approxi
mately of the same order. The cathode 
degeneration due to unity coupling re
duces this to a lower figure and the re
generation of the boot-strap circuit can 
be permitted to bring it back approxi
mately to its original region. What is 
more necessary with a triode output 
circuit is a bigger swing for the output
tube grids, because of the longer grid 
base of these tubes as compared with 
corresponding p entodes. For this reason 
a pentode, operated with a low-value 
plate resistor and using regeneration to 
multiplty' the effective value of the re-
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WHERE 1 

THERE'S ( 
A FINE 
TAPE ' 
RECORDER~-... --' 

ferro-sheen tape 

note to VIKING owners 

To insure optimum recording quaLity 
with your machine, the recom
mended tape is irish Long Play 
#601. Send for technical bulletin. 

ORR INDUSTRIES INC. 
Opelika, Alabama 

Circle 113A 

REAFFIRMED .. . at the Brussels Exposition ... the 
American Exhibition in Moscow ... and two request per
formances for Bell Telephone Laboratory personnel ... 
the superiority of KLIPSCH derived three channel stereo 
and KLIPSCH speakers in faithful tonality, solidity of sound 
curtain, and accurate geometry. 

Write for information. 

KlipsCh and Associates, Inc. 
HOPE,ARKANSAS 

Circle 113B 
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screwball? 
No matter what you throw at this guy, 
he'll never get to first base. But you 
will . .. and score big ... if you play 
the P.A. game with University equip
ment. The whole power-packed lineup 
... with the right equipment for ev~ry 
position ... is described in our new 
product catalog. It's FREE. Also, 
invest $1 in the all-new 64-page 
University Technilog, the authorita
tive reference book for planning P .A. 
speaker installations. See your local 
distributor, or write Desk R-8. 
University Loudspeakers, Inc., 80 So. 
Kensico Ave., White Plains, N. Y. 

THE WORLD'S MOST COMPLETE LINE 

RADIAL· HIGH FIDELITY WEATHERPROOF· PAGING 
WIDE·ANGLE • SUPER· POWER • SUBMERGENCE·PROOF 
DIRECTIONAL· EXPLOSION. P.ROOF • TAL!5 ' ~ACK 

114 

~~ 
PlATE YOLTAGE-l20Y 

PUSH-PULL 
TO DRIVE TUBES 

L-___ ~~---=~-------:__~ __ 8+ LINE 
(SUBJECT TO FLUCTUATION) 

Fig. 11. The modified "long-tailed pair" phase-split inverter, designed to compen
sate for B+ line fluctuations (due to transient changes in signal level) that other

wise can cause erratic amplifier behavio r. 

sis tor, enables the much bigger needed 
swing to be obtained. 

Again, cathode followers are used to 
drive the triode grid directly and avoid 
the effects previously mentioned and also. 
to enable the tubes to be driven into the 
positive grid region to get power drive. 

Apart from these slight differences, 
the circuitry of the 200-watt unity cou
pled amplifier, using two 8005 triodes 
for the output, is very similar to the 

100 
8 
CD 

TO OTHER 6AY5 
CATHOD-E-

0.1 

6BX7 

TWO SECTIONS 
IN PARALLEL 

81AS ADJUST FOR 
OUTPUT TUBES 

other circuits we have already discussed. 
It will be noticed that the circuitry we 

have discussed in this article is different 
from that employed by many amplifiers 
in that it has been engineered to serve 
the purpose intended, not just taken 
from current practice and reduced to a 
minimum for economic purposes. Hav
ing engineered a working circuit the 
McIntosh people have then worked on 
their production technique to obtain a 
satisfactory price. .If. 

8+ 'I 

Fig. 12. An "inversion" of the unity-coupled circuit uses a transmitting triode in 
the output, with a pentode bootstrap drive. With power drive of the 8005's, this 

circuit delivers 200 watts. 

"STEREO-PLUS" SYSTEM 
(from page 23) 

channel as shown in Fig. 4. Such a trans
former must be able to handle the full 
power output of one channel, and must 
be of high efficiency to conserve valuable 
audio power. The transformer should 
also be bifilar wound to introduce the 
least possible degradation of the high
frequency power response. Since com-

mercially available units meeting these 
requirements could not be located, spe
cial transformers were constructed. The 
size and cost of each proved to be sub
stantially equal to the output trans
formers used in the amplifier. 

Another satisfactory method, but re
quiring a special amplifier or modifica-
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GIM leKS 
WITH 

,!!,~gQ 
SPEAKERS 

Just solid, sensible acoustic engineer
ing. Nothing fancy but the performance_ 
That's the Wigo story, short but sweet. 
For literature, write ••• 

united 
PRODUCTS OF DISTINCTION 

202-4, East 19th St., N. Y. 3, N. Y. 

C'rcle 1158 

Ihe Arkay (Harling MS-5 

STEREO P~:;~~~k 
TAPE DECK 

Professional qllol ity at 0 
populor price • •• 

only $129.95 
A supreme achievement In tape deck design and per
formance, the ARKAY/HARTING r ecords your favori te 
music with the same superb pertormance ot tape recorders 
costing many times morc. No other tape deck - re(Jardless 
of 11T1.ce- offers so many important features. Herc's just a 
tew: 
• Dual.track ~ombination head for • AII·metal tape lingers, drop-in 

two speed. loading 
• 3O-1fi,OOO cps ± 2 db. • All-metal tape guards 
• Flutter and wow: % of 1 % • large H~" diam.) capstan 
: ~"SSbd~.tS'i~r~ra~ion • ~~z:~.Jl1'i611 I IH~" X 6~~" 
AvailuIJ1C soon, new ARKAY stereo record and plqyback PRE·
AMPPFIER in kit of pre-wired form, specially designed tor 
the AjlKAY / HAR'I'TNr., 

ARKAY C5"28 
STEREO AMP !PR,E·AMP 

COMPLETE 
CONTROL CENTER 

full watts stereo or monaural, 60 watts peak. 14 watts eac~ 
channel • reverse stereo • balance control 0. two-channel gain 
control • full range bass and treble controls. 1M distortion, 4 
to 1 • harmonic distortion, 1 % 30-20,000 cps. dual pre-a.mp 2V 
output jacks. speaker outputs, 4, 8, 16, 32 "ohms • response, 
2()"20,OOO cps. push-pull El84 Williamson circuit . $6495 Wired and tested $99.95 Easy-to-build Kit 
Write today for complete, de13i1ed illustrated literature and specifications. 

See and hear ARKAY Kits at your dealer. 
,FREE! Stereo et and catal,og. Write Dept. A_ 
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Fig. 4. Method of using a phase-revers
ing transformer on one channel to fur

nish a center-channel sum signal. 

tion of an existing amplifier, uses an 
electronic phase inverter in one channel 
only, to r everse the output phase as 
shown in Fig. 5. The output of one chan
nel is then in opposite phase to the 
other, over the entire audio spectrum. A 
speaker connected, hetween channels, to 
taps of the same- impedance .receiv:es a 
signal which is proportional to the sum 
of Channel A plus Channel B. 

A Simpler Solution 

The "Stereo-Plus" System is an ideal 
solution to the problem of providing 
sum signal drive to the center-channel 
speaker system. It f ulfills all of the re
quir ed conditions and has none of the 
disadvantages inherent in the other sys
tems described. Only a simple modifica
tion of the output circuits of a conven
tional stereo amplifier is required to 
obtain the advantages of the "Stereo
Plus" System. This system and its under
lying prinCiples are the subj ect of a U.S. 
patent' application. 

Basically, the modification involves 
grounding an existing tap of the output 
winding on one channel of a stereo 
amplifier, instead of one end as in usual 
practice. This makes voltages of oppo
site phase available f rom that winding_ 
The other channel of the stereo ampli
fier is not changed. 

The series-aiding connection of two 
equal voltages, one from Channel A and 
the other from Channel B, required for 

A+S 

,-
Fig. 5_ Additional electr",nic Rhase in
version will supply center-channel signal, 

but requires amplifier complication. 

LJL la' t; 
MAGNETTE 

t rallsistorized 
tape recorder 

with professioncd 
broadcast quality! 

Professional performance packed into a 
mere eight pounds! Hand,-crafted in 
Vienna to the highest Continental stand
ards, it's the ideal traveling companion 
for dictation, conference r ecording, in
terviews and recording fine music to 
broadcast standards. Up to two hours 
on each reel! 

!..: 

Fully transistorized, (seven transistors 
+ 2 diodes) the STUZZI Magnette 
will operate up to 100 hours on 4 stand
ard flashlight batteries. Vibration-proof, 
it will operate in any position ... 'on 
land, sea and air. Wow and flutter to 
professional miriimums. New feather- . 
touch push button controls for whisper
quiet performance plus thes'e f ea tures: 
• Dual Track-Dua l Speed 3% -1 % ips. 
• VU Level Magic-Eye Modulation. 
• Separate motors for f ast wind and 

, capstan drive. 
• Battery Life Indicators. 
• Tapes can be replayed on all recorders. 
• Doubles as small portable PA system. 
• An engineering triumph! 

Only $269.50 net. 

For c01n.plete details on ho'W you. can take 
efficiency and enjoY1iwnt 'With. - you, see 

yo'U"r local dealer or 'Write : 

IRCOIiA CORPORATION ' 
(Electronic Division) 

De pt, 49, 16 West 46th St., New York 36, N. y, 
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SAVE 
25% 

This is our 

CROUP SUBSCRIPTION PLAN 

Now you, your friends and co-workon 
can lave ~ 1.00 on oach subscription 
to AUDIO. If you send 6 or more sub
!lCriptlon5 for the U.S., Possessions and 
Canada, thoy will cost each sublcrlber 
$3.00 oach, Y4 loss than the retular 
one y.ar IUbscrlptlon price. ,....... 
I.b",/pt/ons lIIay be rell.wed or _
tended as part of II groap. Relllltt .... 
to accolllpany o,do". 

AUDIO is still the only publication 
devoted entirely to 

• Allelio 
• Broadcaltlng eQalpMellt 
• Aco •• tics 
• H.III. lIIulic svst_. 
• R.corellllg 
• PA ",to.s 
'. R.cord R_. 

(PlealG prilltl 

A~'" ......... ..... .... .......... . 
ONe •. .. . ..... . DR_.I ....... . 

N ••••..... . .....••..•.•••.•••.•.•• 
AdeI,... .... ...... .. . ... ........ .. . .. 

ON_ .. ........ DR_.al ....•.. . 

N •••..... ......•. . .• .... •• ••.. •.• . 

AdeI,... ...... . . .... .... ... . ........ . 

ON ••.... ...... DR_.I ....... . 

N ...... ........ . . . ... ............. . 

Add ..... ...... . . . .. ................ . 

ON ••........ . . DR_ •• I ....... . 

N •••••... .. .......... .... .••..•••• 

Ad~ ... ......... . . . .... ............ . 

ON_ .......... DR_.I ....... . 

N .......... .. ...... . ... .. ......... . 

Add,... .. ...... .......•••.• ••• •••••• 

ON_ .......... DR_ •• I •••••... 

U. S .• POSl_ions, and Canada only 

RADIO MAGAZINES, INC. 
r. o. BOI( 629, Mineola, N. Y. 

A+B 

A A 

Fig. 6. Method of obtaining the center
channel sum signal by modifying output 

circuitry of one amplifier. 

the sum signal, can be traced in Fig . 6 
as follows. The path is from the end of 
the winding which was originally 
grounded in the converted channel, 
through the common ground connection, 
to the same impedance tap on the un
converted channel. A center-channel 
speaker connected as shown in Fig. 6 
will respond to the sum of Channel A 
plus Channel B and therefore will re
produce center-stage sounds and mono
phonic signals. 

In amplifiers with 4-ohm taps, ad
vantage can be taken of the fact that the 
4-ohm taps are the electrical center taps 
of 16-ohm windings. With the 4-ohm tap 
of both channels as the grounded point, 
equal voltages of either polarity are 
available from both channels. The modi
fication in both channels is made by 
grounding the 4-ohm tap on each. In this 
arrangement both channels remain 
identical. Figu1'e 7 shows how these volt
ages can be arranged to feed a sum sig
nal to the center-channel speaker. 

Moving the ground from one end of 
the secondary to a tap reduces the 
amount of feedback voltage. The feed
back network values must be adjusted 
to restore the feedback to its original 
value. In any amplifier, changing the 
point from which the feedback is taken, 
may adversely affect the stability of the 
amplifier. After making the feedback 
change, the amplifier should be tested 
for stability and corrections made if 
needed. .IE 

A+B 

A A 

Fig. 7. Grounding the 4-ohm taps of both 
amplifiers provides a center-channel 
sum signal and makes both amplifiers 

identical. 

;---'CLASSIFIED'---; 
Rates: lO¢ per word per insertion for noncommercial 
advertisements; 25" per word for commercial adYer
tisements. Rat.. are net, and no discoants will be 
allowed. Copy mast be accompanied by remittance in 
full. and must reach the Now York omce by the 
ftrst of the month preceding the date of issae. 

TRADE UP TO STEREO: Largest selection 
of new, used Hi·Fi components. Professional 
service facilities available. Write Audio Ex· 
change, Dept. AE. for trading Information. 
103-21 Hillside Ave., Jamaica 32, N. Y. 
Branches In Brooklyn, White Plains, Manhas· 
set. 

HIGH FIDELITY SPEAKERS REPAIRED 
Amprite Speaker Service 

70 Vesey St. New York 7, N. Y. BA 7-2080 

ENJOY PLEASANT SURPRISES? Then 
write us before you purchase any hi-fi. You'll 
be glad you did. Unusual savings. Key Elec
tronics, 120 Liberty St., New York 6, N. Y. 
EVergreen 4-6071. 

W R I T E for confidential money-saving 
prices on your Hi·Fidelity amplifiers, tuners, 
speakers, tape recorders. Individual quota· 
tions only; no catalogs. Classified Hi·Fi Ex
change, AR, 2375 East 65th St., Brooklyn 34. 
N. Y. 

INDUCTORS for crossover networks. 118 
types In stOCk. Send for brochure C & M 
X~~s, 3016 Holmes Ave., N. W., Hu~tsvllle: 

UNUSUAL VALUES. Hi-Fi components. 
tapes, and tape recorders. Send for package 
quotations_ Stereo Center, 18 W. 37th St 
N. Y. C. ., 

RENT STEREO TAPES-over 800 differ· 
ent-all major labels-free catalog. Stereo
Parti, 1608·H Centlnela Ave. Inglewood 3 
California. ' . 

HI-FI DOCTOR - Will solve your hi·1I 
problems on-the·spot. Acoustic, a udio, radio 
engineer. Stereo designing. Professional vis· 
its, day, evening, New York area. William 
Bohn, Plaza 7-8069, weekdays. 

SALE: 78 rpm recordings, 1900-1900. Free 
lists. Collections bo.ght. P. O. Box 105 (AU) . 
Verona, N. J . 

SCOTCH recording tape at 'Profit-sbaring' 
prices-send for catalog-you'll be glad you 
did! Tapeco, Dept. H, P . O. Box 4353, Ingle· 
wood 3, California. 

DISKINS-Shaped polythene slipovers to 
protect your LP's from dust and abrasion. 
Packets of 12; 7"-00¢, 10"-75¢, 12"-$1, post
free from SWAINS Papercraft Ltd., Buck
hurs t Hill, Essex, England. Agents r equired. 

WANTED : Two Altec A·7 speaker systems. 
Will also buy two Dynakit preamps and two 
Mark Ill's, assembled or in kit form. Arthur 
Saknit, 11372 San Juan, Loma Linda, Calif. 

FOR SALE: AUDIO, Sept. '47 to present, 
best otIer ; High F i delity, 1-80 ; Hi-Fi MU8ic, 
1-38 ; Electro-Voice, 12W, $25; McIntosl", 
AE2A preamp, $25; Quad, full-frequency elea· 
trosta tic, $200. Write for list of audio and 
test equipment. Hovland, 151 Hartford Turn
pike, Hamden 17, Conn. 

FOR SALE PRIVATE RECORD COLLEC· 
TION. Zon·o-pone, Harmony, Brunswick. 
Cameo, Vocalion, Victor, Hot jazz, sweet 
bands. Send 25¢ for catalog, Canton of High
landtown, 29 S. Robinson St. , Baltimore 24, 
Md. 

SELL : New AR-3, $140. Used Marantz elec· 
tronic crossover, $50. Ten day trinl. George 
Duenow, P. O. Box 4002, Gary, Ind. 

SACRIFICE-Li],e new·One T25A driver, two 
SHD horns, Model 118 driver horns (all from 
Ill-V Patrician). Bes t offer. R. Bailey, 216 
Slade Ave. , Pikesville, Md. 
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PRQFESSIONAI~ 
DIRE(;TOR'· 

Fastest, Easiest Way To Learn All About Audio 
NEW Rider "Picture-Book" Course 

BASIC AUDIO 
by Norman H_ C1'owhurst 

The Rider "'pict~re-book" a pproach has made 
many technical subjects understandable to many 
hundreds of thousands of peop)e. Now, everything 
about sound and audio reproducti{\n is made 
crystal-clear. If hi-fi is your interest-or if you 
work with tape recorders - or the broad subject 
of sound reproduction interests YOU,- or if you 
assemble your hi-fi equipment or buy a · complete 
"package"-you must read BASIC AUDIO. 
If you already own sound reproducing equi~ment 
-this "picture-book" course will give you a n all .. 
around background on all the important details of 
sound reproduction. It will enable you to get the 
most from your equipment. 
You can learn easily, rapidly at very lo\v cost. 
You build your knowledge step-by-step. There's 
one idea and one specially prepared illustration 
per page. More than 400 illustrations for maxi
mum understanding. 
Beyond a knowledge of electricity. at the basic 
level, no previous electronic experience is needed 
to get the maximum from this course. Whatever 
electronics circuit theory is required to make the 
entire panorama of sound reproduction a nd re
cording visible to you is provided. 
This Rider "picture-book" a udio course is com .. 
pletely different from anything that has ever been 
presented. We guara ntee your satisfaction. 
#201, 3 vols .• soft covers . . . 58.70 per set 
Ai your jobb'e'~ or book store, or order diTPc t A U) 

John F. RIder Publisher, Inc., 116 W. 14th St., N. Y. l' 
In Canada : Charles W PaInton, 6 AlCIna Ave., Toronto 

Circle 117B 

RENT 
stereo tapes 

• over 800 different albums 

• all major labels 

• no deposits on tapes rented 

• postpaid to and from your home 

Free catalog ~ 

stereo-pa.rti _ 
160B·C CENTINELA "VE., INGLEWOOD, CALIF . 

Circle 117C 

LOOK 
no further . . . if you're 
searching for hi-fi savings . 
Write us your require
ments ·now. 
Key El2ctronics Company 

120-K Liberty St., N.Y. 6, N.Y. 
EY 4-6071 

Circle 117D 

CANADA 
High Fidelity Equipment 

Complete Lines • Complete Service 

. Hi-Fi ·Records - Components 
and Accessories 

&LECTRO .. lJOlCE 
SOUND SYSTEMS 

141 PUNDAS ST. WEST. TORONTO, CANADA 

Cir.cle 117 E 

R.ECO.RD,. STEREO 
using 2 monaural recorders 

frea literature 

Hartley Mfg. 
Bellevue, Washington 

' . Circle 117 F 
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NEW MRIA CAMPAIGN. An industry
wide program to tell t h e country a b out 
the "versatili ty of tape" was endorsed by 
the board of directors of the MagneUc 
Recording Industry Association at a recent 
meeting in New York. Herbert L. B r own 
MRIA president, sa id that the board chos~ 
t h e theme of versa tility b ecau se it em 
braces a fundame n ta l position basi c to 
the interests of a ll industry members . " It 
is obvious t h at tape has experi enced a 
rema rkab le comeback in the pas t few 
months a nd t h at it has a great f uture " 
~fr. Brown said. "There is room eno u gh 
m the m ark et for the s pec'a l qua li t i es of 
each type of tape operation-wh eth er it 
be reel-to-reel, cart ridge, fast or s low 
speed, two or fo u r traclc" 

AUDIO FIDELITY EXPANDS TO 
BRAZIL. Sidney Frey, president of Audio 
Fidelity, Inc., New York manufacturer of 
high-fide li ty recordings, has a nnounced 
the form ati on of a Brazilia n branch of 
the company. With . offices in Sao P a ulo 
a nd Rio de J aneiro, the firm will be known 
as Audio Fidelity do B r asil, S .A. Mr. Frey 
wi ll be president of the new operation, 
and Sebastiao R. Bastos, former ly sales 
manager for RCA Distributors in Sao 
Paulo, will be v ice-president. The Brazilian 
firm will operate directly with dea lers in 
B r a zil, and export to a ll South American 
countries. 

X:!:..H-JANSZEN COMBINE. Announce
ment h as been made t h a t Janszen Labora-
tcry, a research a nd deve lopn1ent CClnpan;: 
of Cambridge, Mass., has combined with 
XLH Research and Development Corpora
tion. Arthu r A . Janszen, president a nd 
general manager of the company bearing 
h is name, will join Henry E . K loss, and 
Ma lcolm S. L ow, and J. Anton Hoffman, 
as an officer and director of KLH. 

AMPEX PROMOTES OFFICIALS. Fi ve 
new vice-presidents were appointed b y the 
board of directors of Ampex Corporation 
a t its recent q u arter ly m eeting, according 
to announcem en t b y George 1. L ong, Jr., 
pres iden t . John Jipp, Neal K. McNau ghten, 
Herbert L. Brown, Joh n M. L eslie, Jl·., and 
ViTalter T. Selsted were na med by the board 
fo llowing the cor poration's a nnua l stock
h olders meeting h eld on Augu st 25 in 
Redwood City, Calif. Stockholders at t h e 
meeting voted a pproval on the proposal to 
merge with Orr Industries, Inc., manufac
t ure r s of magnetic tape. Mr. Long indi
cate that s u ch ac tion would be consum
mated w ith a s h ort time. Orr stockholders 
have a lready a pproved t h e action. Firs t 
q u arter net earnings of Ampex more th an 
tripled th ose of the like period last year, 
while sales were almost double, stock
holders learned. 

e ••••••••••••••• e •• ee.~.e.o 
f) Tim. Tested STAT-SIL Static SI-: 
o Now.' Hear leneer Inhibits dust and static noise .• 
e Get rid of " pops" ond "crackles" . 
• tha t interfere with ideal sound rc- 0 
(;) RECORDS production - spoil your IIstenlngo 
It pleasure. Use STAT-SIL that In- f) 
o hibits airborne dust attracted to thee 
I) AT THEIR record by electro-static charges -f) 
() keeps records cleaner, loncer. Easy o 
: BEST! to apply. Money back guarantee. 0 
o Complete STAT-SIL kit only $1.50 . 
(\) postpaid. 0 
o GENEX CORP., Dept. A, G.P.O. Box 1124, N.Y. 1 ! 
' •••••••••••••••••••• ooooooe 
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special 
recording tape 

$1.19 
1200 ft.; 7"-guaranteed IPllce-free 

1800 ft.; 7" __ • $1.89_ Enclose lOt tor 
~ach 'eel to cover postage and handling. 

Circle 117L 

NewTransFlyweight* 
Professional Transistorized 

Electric-Motor Battery-Operated 
PORTABLE FIELD .RECORDER 

Clleclt 'llese Unusual Features: 
",. Weight: Bibs.; Size: 5% x9 x 12 inches. 
",. Exceeds NARTB Broadcast Standards. 
",. Newest Noise-Free Motor; No Microphonics. 
",. Low Noise Input Stage (0.25 microvolts). 
",. Overall Gain 110 db. 
",. Dry Rechargeable or Replaceable Batteries. 
",. 10 Selected Transistors Used. 
",. Meter for VU, Amplifier and Motor Batteries. 
",. Battery Life: Amplifier 125 hrs., Motor 40 hrs. 
",. Modular plug-in construction. 
",. High Speed Rewind (3 minutes). 
",. Choice of 5 Single-Speed Models. 
",. Full unconditional Two Year Guarantee. 
",. Prices from $3B6. to $446. 

Write for complete information to Dept. A: 

AMPLIFIER . CORP. "of AMERICA 
397 Broadway, N. Y_ 13, N. Y. 

· T.M. 

Circle 117A 

we deliver "Scotch" postpaid to your door 

(recording tape, that is) 
Prices??? ? 

send for catalog ... you'll be glad you did! 

1608·C CENT INELA AVE ., INGLEWOOD, CALIF. 

Circle 117C 

Get more FM stations with the world's most 

I
PowerfUI FM Vagi Antenna systems. 

-.-."- Send 25~ for booklet "Thern. An4 VIt'1 
_ tlons" contllnine FM Shtion Dlr.ctory 

\ < :;.~ APPARATUS DEVELOPMENT CO, 
~ Wethersfield 9, Connecticut 

Circle 117H 
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• 50 WATTS M.ONAURALLY - 25 WATTS 
itCH STEREO CHAI(NEL • RESPONSE 17-
21,000 CPS ±1 DB (at normal listening 
level) • UNIQUE "BLEND" CONTROL 
• PREMIUM EL86 OUTPUT TUBES • SEPA
RATE BASS AND TREBLE' CONTROLS 
• CLUTCH-OPERATED VOLUME CONTROL 

3rc1 CHANNEL OUT 

KT-250 50 WATT INTE~ 
TED STEREO AMPLIFIER 

completely new stereo high fidelity amplifier 
with a high quality of ·reproduction, versatility of 
operation, and distinctive styling. 
A full range of controls enables you to enjoy the 
utmost in listening pleasure in any situation. De
luxe features include: unique "Blend" control 
for continuously variable channel separation
from full monaural to full stereo; o4-position 
Selector, Mode, loudness and Phase switches_ 
Also provided are outputs for 4, 8 and 16 ohm 
speakers . Hum-free operation is insured by the 
use of DC on all preamp and tone control tubes. 
Harmonic distortion, less than 0.250/ 0 , 1M distor
tion, less than 10/ 0 , Hum and noise, 74 db below 
full output. Designed with the kit builder in 
mind, assembly is simple-no special skills or 
tools required. Complete with deluxe cabinet and 
leg s, all parts, tubes and detailed instruction 
manual. Shpg. Wt., 26 Ibs . 
KT·250 St.r.o Amplifier Kit ....... ......... 6.45 Down 

N.t 64.50 
LA·250 St.r.o Amplifi.r, wir.d ... .... ..... 8 .95 Down 

Net 89.50 

KT -500 FM-AM 
STEREO TUNER KIT 

More than a year of research, planning and en· 
gineering went into the making of the lafayetto 
Stereo Tuner. FM specifications include grounded
grid triode low noise front end with triode mixer, 
double-tuned dual limiters with Foster-Seeley dis
criminator, less than 1 % harmonic distortion, full 
200 kc bandwidth and sensitivity of 2 microvolts 
for 30 db quieting with full limiting at one mi-
crovol t=- , 
The AM and FM sections have separate 3·gan9 
tuning condenser, separate flywheel tuning and 
separate volume control. Automatic frequency 
control "locks in" FM signal permanently. Two 
separate printed circuit boards make construction 
and wiring simple. Complete kit includes all parts 
and metal cover, a step-by-step instruction man- · 
ual, schematic and pictorial diagrams. Size is 
13'/," W- x 10'1," D x 4%" H. Shpg. wt., 22 lb •• 
KT·500 ............ 7.45 Down ............ N.t 74.50 
LT-SO. Some as above, completely factory wired 
and t •• t.d .... .... 12.45 Down ........ N.t 124.50 

KT -600 PROFESSIONAL 
STEREO CONTROL CENTER 

Solves Every Stereo/Monaural 
Control Problem! 

Provides such unusLlal Jeatures as a Bridge Con
trol, for variabJe cross-channel signal feed for 
elimination of Hping_pong" (exaggerated separa
tion) effects . Also has full input mixing of monau ,: 
ral program sources, special HnuW' stereo bal
ancing and calibrating system. Also has 24 equal
ization positions, all-concentric controls, rumble 
and scratch filters, loudness switch. Clutch type 
volume controls for balancing or as 1 Master 
Volume Control. Has channel reverse, electronic 
phasing, input level controls. Sensitivity 2.2 mil .. 
livotts "· for 1 volt out. Dual low-i mpedance out
put. (plate followersl, 1500 .ohms. Response 5-

....,.. 40,000 cps ± 1 db. Less than .03% 1M distor
tion. Uses 7 new 7025 low-noise dual triodes. 
Size 14" x 4112" x 10"'1." . Shpg . wt., 16 fbs . 
Complete with ' prlnted circuit boord, cage, pro
fusely illustrated instructions, all necessary ports. 
LAFAYETTE KT"600-St.reQ Preamplifier kit-
7.95 Down ... ..... ...... " ..... .. ... ... ... " .... ...... Net 79.50 
LAFAYETTE LA·600-St.r.o Pr.amplifier, Wired 
-13.45 Down .. , ...................... .... ......... N.t 134.50 

.rr;~~~~::=t:===~~:::;;.---------- --I 

o Send FREE LAFAYETTE Catalog 600 

Name ............... ~ ........................... . 

I 
I 
I 

CUT OUT I 
AND I 

PASTE ON I 
J A~dress •••••...•.••••••..••...•...••....••••••• , POSTCARD I 

J Cuy ................. Zone .... State ............ ~, I -----------------------------
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Reeves Soundcraft Corp. ....... .. . . . 61 
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Trans-World Electronics, Inc. ........ 104 
Uher Universal ...... .... . .. . ...... 104 
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START YOUR HIGH FIDELITY SYSTtEM 
WITH A GRAY COMPONENT KIT OR 

ASSEMBLED 

... GRA Y COlVIPONENTS for expert workmanship at low cost to yon 

·GRAY Hysteresis

Synchronous Turntable Kit 
Preci sion engi neered parts. 
Balanced for both stereo 
and monophonic use. 331/3 
RPM belt drive. 
HSK-33 turntab le .. $49.50 
SAK-12 tone arm .. 23.95 
TBA base . . . . . . . . 17.95 

GRAY Tone Arm Kit 

Outstanding features such 
as linear fluid damping, 
quick-change cartridge 
s I ide, adjusta ble stati c 
balance, and versatile wir

ing for all cartridges makes SAK-12 tone arm your best buy. 
SAK-12 12" arm kit. ............ . .... . ....... $23.95 

GRAY Custom DeLuxe turntable, arm and base 

Factory assembled components 
that give you all th~ extras you 
need for the most complex sys
tem. 
33 H (Hysteresis-Synchronous) 
Turntable . . .. . ... .. . . $79.95 
212 SX 12" arm . ..... . 34.00 
33 C Wood Base. . . . . . . 23.95 

GRA)" Micro-Balanced Pressure Gauge 

....... ---.-;;..~ Indicates pressure on record 
surface so that adjustments 
can be made for proper track
i ng. A true ba lance without 
springs. 
PG 200 gauge . ... . . ... $2.50 

Visit your friendly quality Gray dealer for a full demonstration. Write to us for complete literature. 

GRAY oar 67th year in communications • . • 

Hig'"h Fidelity Division 
DEPT. IS • 16 ARBOR STREET, HARTFORD 1, CONN 
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critical listeners 

RECORD LIKE "PROS" 

WITH F!NER ~!e516,e~® 
BROADCAST-TV MICROPHONES 

FOR TRUE STEREO 
Use two or more 
E-V microphones 
for most effective 

3-dimensional 
high fidelity ;. 

The right microphone makes a world of difference in sound 
pick-up and recording quality. That is why critical audio
philes prefer E-V high-fidelity professional microphones 
like those used today by radio and television stations and 
recording studios. (You often see E-V microphones on TV.) 

These Electro-Voice microphones are research-engineered t~ 
pick up and reproduce the full range of voice and music 
with utmost fidelity for maximum realism. 

Choose from two basic types: the E-V cardioid unidirectio~l 
.. microphone gives greater definition to front sounds; rejects 

interference from unwanted rear-background noise and room 
reverberation; allows precise placement for more working 
distance from the microphone. The E-V omnidirectional type 
picks up sound from all directions; flat response assures 
remarkable fidelity for individual ot· group pick-up without 
critical plac~ment. All have the exclusive E-V non-metallic 
Acoustalloy diaphragm. All are extra-rugged for long-life use. 

665 655C 

Model 666 Super-Cardioid Dynamic. 
Variable D principle provides excep
tional unidirectivity . Response 
30-16 ,0 00 cp.s . . Output -55 db. 
Changeable low impedance. For stand 
or boom use. List, $255 

Model 665 Cardioid Dynamic. Similar 
in function to the Model 666. Re
sponse 50-14,000 ' cps. Output -55 
db. 50-250 ohms impedance selector . 
For stand or hand use. List, $150 

Model 655C Omnidirectional Dy
namic. Extra- wid.e - range response 
40-20,000 cps. Ou tp ut -55 db. 
Changeable low impedance. Use on 
stand or in hand. List, $200 

Model 654 Omnidirectional Dynamic. 
(Not illustrated.l Similar in function 
to Model 655C. Response 50-16,000 
cps. ' Output -55 db. 50-250 ohms 
impedance selector. List, $100 

649A 635 

Model 649A Miniature Lavalier Dy
namic. For chest, desk or hand use. 
Easily conc~aled. Omnidirectional. 
Response 60-12,000 cps. Output -60 
db. Matches all low impedances. 

List, $105 

Model 646 Lavalier Dynamic. (Not 
illustrated.) Omnidirectional. Response 
50-10,000 cps. Output -57 db. 
Matches all low impedances. 

List, $147.50 

Model 635 Omnidirectional Dynamic. 
Ve ry versatil e. Response 60-i3,000 
cps. Output -55 db. 50-250 ohms 
impedance selectqr. For stand or hand 
use. List, $82 

For high-impedance applications, add 
E-V Model 502 matching transformer. 

Wide choice of other popular-priced 
E-V quality microphones, in low and 
high impedance, in Ihe full E-V line. 

Write for Catalog 136, and Names of distributors, to Dept.109-A 

ELECTRO.VOICE, INC., BUCHANAN, MICHIGAN, U.S.A. 

Microphones • Speaker Systems • Phono-Cartridges • Sound Projectors 
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