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WHETHER YOUR PARTICULAR REQUIREMENTS IN A TAPE RECORDER ARE SIMPLE OR COMPLEX 
•• • WHETHER THEY REFLECT 'THE DEMANDS OF YOUR HOBBY OR YOUR PROFESSION .•• 

WHETHER THEY STRESS LISTENING OVER RECORDING OR VICE VERSA, OR PROFESSIONAL 
QUALITY OVER PORTABILITY OR VICE VERSA, CHOOSING THE ONE RIGHT TAPE RECORDER 

FOR YOU HAS NOW BECOME AS SIMPLE AS A-B-C! FOR THERE ARE NOW FOUR 
NORELCO CONTINENTALS. ONE FOR EVERY PURSE. ONE FOR EVERY PURPOSE. 

ALL GUILD-CRAFTED BY PHILIPS OF THE NETHERLANDS. EACH DESIGNED TO PROVIDE 
ITS OWNER WITH THOSE FEATURES BEST SUITED TO HIS SPECIAL REQUIREMENTS-WHETHER ON 

VACATION, ON LOCATION, IN THE HOME, STUDIO, OFFICE, CHURCH OR SCHOOL. 

CONTINENTAL '100' (EL 3585) shown CONTINENTAL '200' (EL 3541) shown CONTINENTAL '300' (EL 3542) sec· 
on top: transistorized, 7 lb., battery bottom right: 4·track stereo head and from top: 4·track stereo play· 
portable • records 2 hours on 4" output direct to external stereo pre· back (tape head output) • self·con· 
reel, from any source. plays back amp for portable high fidelity tape· tained 4·track mono record·playback 
thru self·contained speaker as well deck applications . completely self· • 3 speeds . dynamic microphone . 
as radio, TV or record player • reo contained for 4·track mono record ideal for schools, churches, recrea· 
sponse: 100·6000 cps . tapes inter· and playback • mixing facilities . tion centers, etc . • choice of audio· 
changeable with other 2·track 17,18 lightweight, compact , rugged • dy· ph iles seeking top quality at a sen· 
ips machines . constant·speed opera· namic microphone. sible price. 

~i~~n;.complete with dynamic micro· ;u Ie 
For a convincing demonstration of the se leatures and qualities, visit your ''''MA ~~fi) 

favorite hi · f; or photo dealer . .. or write for brochure to : V, ~4 I.IV 
A·S . 

CONTI NENTAL '400' (EL 3536) bot· 
tom left: 4·track stereo and mono 
recording and playback . 3 speeds . 
complet~ly self·contained , including 
dual recording and playback pream· 
plifiers, dual power amplifiers, two 
loudspeakers and stereo dynamic mi· 
crophone • frequency response: 50 
to 18,000 cps at 7112 ips. wow and 
flutter: less than .15% at 71/2 ips 
• signal·to·noise ratio : -48 db or 
better. cross·talk: -55 db. 

NORTH AMERICAN PHIUPS COMPANY, INC., High Fidelity Products Divisio~30 Duffy Ave., Hicksville, L. I., N. Y. 
IN CAN AO", ANO THROUOHOUT THE REst OF THE FREE WORL.D, H ORt LCO CONTINENTAL. IS KNO WN AS 'THE PHILIPS' 
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AUDIO looks at the past 15 years through the eyes of C. G. McProud (p. 19) ; 
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Looking the other way we have some thoughtful and thought-provoking predic­
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Norman Crowhurst examines the present state of the audio art in general (p. 6) 
while G. F . Cooper looks at the specific area of transistors (p. 22) . H erman 
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1947-48 (p. 70). . 
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DO YOU 
LIVE NEAR 

ONE OF 
THESE 

STEREO·FM 
CITIES? 

Ariz., Phoenix: KEPI , KNIX 
Calif., Fresno: KCIB, KXQR 

los An?eles: KFMU, KMlA 
OceanSide : KUDE 
Sacramento : KSFM 
Santa Barbara : KMUZ 
San Diego: KGB, KlRO. KPRI 
San Francisco : KPEN, KBAY 
San Jose: KSJO 
Visalia : KONG 
Woodland: KATT 

Conn., Newton : WGHF 
Dela., Wilmington : WJ BR 
Fla., Miami Beach: WAEZ, WVCG 

Orlando : WHOD 
Sarasota: WYAK 

Ga ., Columbus: WRBl 
III., Chicago: WEFM. WFMT, WKFM 

Rock Island : WHBF 
Ind., Evansville: WIKY 

Indianapolis: WFMS, WISH 
Iowa, Des Moines : KOMI 
Kans., lawrence: KANU 

Wichita : KCMB 
Md., Towson: WAQE 
Mass., Boston (Wa ltham) : WCRB 

lynn : WUPY 
Mich., Detroi t: WDTM, WGPR 

East lansing: WSWM 
Grand Rapids: WJEF. WOOD 

Minn., Minneapolis: WAYl, KWFM 
Mo., Kansas City: KCMO 

SI. louis : KCFM, KSHE, KWIX 
Nebr., Omaha : KQAl 
Nev., las Vegas: KORK 
N.J ., Dover : WDHA 

long Branch : WRlB 
N.Y., Garden City : WliR 

New York : WQXR. WTFM 
Schenectady : WGFM 
Syracuse: WSYR 
Westbury : WGFM 

N.C., Burlington: WBBB 
Ohio, Akron: WDBN 

Cleveland : WNOB 
Columbus: WBNS 
Middletown: WPFB 

Ore., Eugene: KFMY 
Portland : KPFM 

Penn., Johnstown: WJAC 
Norristown : WI FI 
Philadelphia: WFlN, WHAT, WQAl 
Wilkes· Barre : WYZZ 

R.I., Providence: WPFM 
S.C., Spartanburg: WSPA 
Texas, Dallas: KI Xl , KSFM 

Houston: KODA, KFM K, KGHM 
Wichita Falls: KNTO 

Va. , Richmond: WFMV 
Wash ., Seattle: KISW. KlSN 
Wisc .• Milwaukee: WFMR, WMKE, WTMJ 
Canada, Oshawa : CKLB 

Toronto : CFRB, CHFI 

If so, see your Sherwood dealer right 
away! The FM stations listed above 
are now-or soon will be-broadcasting 
in Stereo. To enjoy fully this thrilling 
new experience, you need the 
incomparable Sherwood S·8000 FM·Stereo 
Receiver and a pair of Sherwood SR3 
"Ravinia" loudspeakers. 
See and hear these superb stereo 
starters at your Sherwood dealer. 
Sherwood Electronic laboratories, Inc., 
4300 N. California Ave ., Chicago 18, 
Illinois. For details, write Dept. A·5. 

SHERWOOD .. 
only for those who want the ultimate 
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P,·ese,·ve tl.e Ge'';IIs 
of tl.e lllast;e,·s ,,,W, tilt! 

2 

N,.t."eal Sound 

OfRfaHdbeJ'O 

MODEL 6 .3 SPEED 4 TRACK 

STEREO RECORD/PLAYBACK TAPE DECK 

The remarkable features of this superb 
unit speak for themselves - records 4 
track; plays back 2 and 4 track stereo 
and mono; records/plays back FM 
Multiplex Stereocast with magnificent 
clarity, even at 3 % ips. Permits sound­
on.sound, track adding, direct monitor 
from source or tape; has push button 
controls, three separate Tandberg en­
gineered precision laminated heads, 
hysteresis synchronous motol'; installs 
into HI-FI system. Price $498. Remote 
control "F" model also available. 

MODEL 65.3 SPEED 4 TRACK 

STEREO PLAYBACK TAPE DECK 

Another Tandberg triumph - for pure 
playback of 2 and 4 track stereo and 
mono tapes with finest frequency re­
sponse. Extremely versatile; facilities 
for adding erase and record heads. 
Price SI99.50. 

Tandberg remains unchallenged for 
clear, crisp, natural sound! 

AI Tandberg OF AMERICA,INC., 

8 THIRD AVENUE. PELHAM. NEW YORK 

LElfERS 
On aUf 180th Issue 

IHFM 
Congratulations to AUDIO on its 15th 

Anniversary! 
Fifteen years of continued service t? 

high fidelity has earned AUD~O the .gr3;tl­
tude of the Institute of HIgh Fidelity 
Manufacturers. We in the industry, and I 
personally, are aware of the important role 
AUDIO has played in the past by encourag­
ing, and participating in, significan.t indus­
try actions- not the least of whIch was 
helping to found the IHFM! 

Again congratulations. 

AES 
SIR: 

RAy PEPE, 
President 

The fifteenth anniversary of AUDIO re­
minds me that audio engineering, as we 
know it today, is only about fifteen years 
old, and that AUDIO magazine has played 
an important part in the development of 
this branch of engineering. 

The Audio Engineering Society is proud 
of and grateful for the long history of con­
structive cooperation between AUDIO and 
the Audio Engineering Society beginning 
with the publication of the society's papers 
by AUDIO before the society had its own 
journal and continuing with the fine cov­
erage of Audio Engineering Society news 
and features by AUDIO magazine. 

The past fifteen years have seen ilie sci­
ence of audio grow from sound reproduc­
tion only noticeably better than early radio 
and phonogl'aph reproduction to a point 
where it is often almost impossible to de­
termine whether the music is ''live'' or re­
produced. We have had improvements in 
amplifiers, records, tapes, and tuners, pro­
viding a net improvement which would have 
been thought impossible a few years ago. 
More recently we have had stereophonic 
records, tapes, and multiplex FM broad­
casting, providing not merely an accurate 
reproduction of the sounds picked up by 
the microphone but even a two-channel 
spatial representation of the original sound 
with equipment as easy to opera te as the 
earlier single-channel types. 

Congratulations to AUDIO on its fifteenth 
anniversary, and may the next fifteen years 
be even more rewarding. 

MRIA 
SIR: 

HERMAN HOSMER SCOTT 
President 

The magnetic recording industry and 
AUDIO have shared an exciting decade and 
a half when both were young and growing. 

We started first, slowly, in laboratories 
more than a half century earlier. We didn't 
reach the marketplace, however, until after 
World War II. It was AUDIO's first year, 
1947, when the first tape-a black oxide 
product on paper backing- went on sale, 
to be followed within a few months by the 
now familiar plastic backing. We began 
to grow. Bing Crosby gave us a spectacular 
assist when he revolutionized the technique 
of broadcasting by transcribing his radio 
show on t ape for a later release. 

Tape for entertainment, however, suf­
fered through a black and humiliating 
period in the late 50's when the stereo disc 
threatened us with extinction. Then, in 
1959 at the Chicago P arts Show, a new 
concept in tape recording versatility-four­
track stereo tape-was unveiled before 
newspapermen. Behind the new product 
was the combined energies and enthusiasms 

of half a hundred companies, members of 
MRIA dedicated to the re-birth of music 
and e~tertaillD1ent on magnetic tape. 

Today tape is on the threshold of its 
greatest decade. Whether it. comes in a 
cartridge or reel-to-reel, mUSIC and enter­
tainment on t ape is the only way to 
achieve original performance fidelity . As 
recording and playback equipment reach 
even greater perfection, the choice of me­
dium narrows even f urther. The greater 
the demand for absolute fidelity, the 
greater the emphasis will be on an all-tape 
cycle-from the master tape in the record­
ing studio to the tape in the living roo~. 

A tool of astonishing versatility, t ape ill 
other fields continues to charm old admirers 
and, at the same time, win new ones. Re­
cently someone listed 207 uses for tape. 
While its most dramatic use is probably in 
the exploration of space, ilie greatest num­
ber of its uses has been uncovered in the 
field of education, where teachers in the 
U. S. and overseas use it as a highly effec­
tive and important teaching aid. The Peace 
Corps and the military, too, have dis­
covered its value in teaching languages. It 
is indeed a long list that includes not only 
musical instruction and speech games, but 
job applications and reportorial interviews. 

It is a list that is certain to grow in this 
decade which we look forward to sharing 
with AUDIO. 

RIAA 
SIR: 

K. L. (KEN) BISHOP 
President 

Let me first extend the congratulations 
of the Record Industry Association of 
America, Inc. on the celebration by AUDIO 
magazine of its fifteenth anniversary. 

Those fifteen years have seen your publi­
cation, as well as the record and high 
fidelity industries, all come of age. Some 
of the most significant contributions to the 
art of sound l'eproduction have come to 
pass in that time. 

It is a period that has seen the develop­
ment of the long-playing record, stereo 
sound, tape recording, FM-stereo r adio, and 
a mass mal'ket for good high fidelity sound. 
It is a combination of these factors that 
made possible the gl'owth of the record in­
dustry from a sales volume of $204 million 
in 1947 to around $500 million in 1961. In 
that same period of a little more than a 
decade the record industry has also grown 
numerically from about a dozen to several 
hundred important record producers. The 
phonograph and audio component fields 
have also shown tremendous growth. 

Looking back over the last fifteen years 
I think that both you and our industry can 
properly f eel a sense of pride and accom­
plishment in the contributions that we have 
made toward the spread of awareness and 
enjoyment of good music and good sound 
in this country. 

revue du SON 
M'sIEu: 

HENRY BRIEF, 
Executive Secretary 

May 1947-May 1962. AUDIO, which first 
became our guide as AUDIO ENGINEERING, 
celebrates its fifteenth anniversary, and 
demonstrates for the fifteenth time the an­
nual proof that it was not such a wild idea 
to believe in the success of a technical 
magazine devoted to everything that can 
be logically placed in the category of 
"high fidelity." 

La revue du SON is happy and proud to 
(Continued O'l!l page 4) 
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THE ANSWER: 

You may be wondering, for example, 
whether the AT6's dynamically bal­
anced tonearm will not only accept and 
track "professional" cartridges, but also 
bring out the best in them. Definitely 
yes! This is a counterweight balanced 
arm - the pressure being set in two 
steps. First - you move the counter­
weight until the arm floats at zero pres­
sure. Then you merely move the indi­
cator to the correct pressure shown on 
the built-in gauge, set on the side of 
the arm for easy reading. Once bal­
anced, the AT6 arm will track each 
side of the stereo groove precisely and 
perfectly at the lowest pressure speci­
fied by the cartridge manufacturer. 0 
Those who know tonearms will appre­
ciate that this type of arm was once 
available only as a separate component. 
Now it is not only yours in the AT6 
but integrated - scientifically mounted 

So good it will excite you! 
to insure precision performance. But 
that isn't all. .. 0 The turntable of the 
AT6 is oversized, heavy, balanced. 
Here, too, are the features you would 
expect to find in separately sold turn­
table units - high torque, no noise, no 
rumble. The motor was designed spe­
cifically to match the A T6 turntable, 
and built by the Garrard Laboratories 
to deliver perfect, constant speed, 
silently. It is double-shielded against 
magnetic hum - an important feature. 

o Add to this such AT6 advantages as: 
-( 1) the convenience of automatic 
play, when desired (automatic and 
single play spindles furnished), plus the 
luxury · of being able to intermix any 
size, any sequence of records. (2) De­
sign so compact that the AT6 will fit 
easily into' any record player cabinet. 
o Yes, if you have been wondering just 
how much you can expect from the 
AT6 Automatic Turntable at its price 
of $54.50, just consider these features. 
Better still, try one. You will be startled, 
and gratified, by this superb, completely 
up-to-date record-playing component 
made possible only by the unexcelled 
facilities and unique experience of the 
Garrard Laboratories. 

For literature, write Dept. GE-12 
Garrard Sales Corporation 

Port Washington, New York 

GARRARD'S A ·T B AUTOMATIC TURNTABLE 
Canadian inquiries to Chas. W. Pointon, Ltd . • 66 Racine Road. Rexdale. Ontario - Territories other than U.S.A. and Canada to Garrard Engineering & Mfg . Co .• Ltd .• Swindon. Wilts., Eneland 
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'~ , 

STEREO 

DEMANDED IT! 

® 

ENGINEERED IT! 

THE NEW 

"MONITOR" 

DUAL CONCENTRIC 

" MONITOR" 
10", 12" AND 15" 

the most advanced co-axial 
to date 

* New revolutionary magnetic shunt 
circuit increasing useful low frequency 
flux by more than 20% . 

* Unique treatment of low frequency 
diaphragm surround providing im­
proved response and stability. 

* New acoustic balance cavity improv­
ing high frequency response, reducing 
distortion. 

Tannoy engineers have produced a speaker 
of unsurpassed quality, already being 
used as a 'Monitor' by world wide re­
cording, radio, and television companies. 
T he extended range and increased effi­
ciency of the low frequency unit make it 
ideal for use in relatively small enclosures, 
whilst stilI maintaining the "presence" of 
unrestricted sound. This, combined with 
the fully integrated sound source of the 
'Monitor' D ual Concentric, makes it es­
pecially suitable for stereophonic re­
production. 

WRITE FOR DETAILS 

TANNOY (AMERICA) LTD. 
BOX 177, EAST NORWICH, L. I., N. Y. 

TANNOY (CANADA) LTD. 
36 WELLINGTON ST. EAST, TORONTO, ONT. 
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AUDIO CLINIC 
-.lo •• ph Giovanelli 

Although there have been interesting 
changes in the audio field since the incep­
tion of "Audioclinic" in November, 1955, 
there is one area which does not change. 

At that time, most of the music systems 
described by my correspondents were mono­
phonic units-known then as monaural 
systems. Stereo records were not then in 
common use although there were some 
stereo recorded tapes- known as prere­
corded tapes. 

Obviously, then, the majority of requests 
for advice addressed to "Audio clinic" were 
concerned with the components which com­
prise a "monaural" system and the uses .of 
each. (1962 readers who are just developing 
their knowledge of sound ask essentially 
the same questions.) 

During and since the transition to stereo 
discs, 4-track recorded tapes and finally, 
multiplex broadcasting, the nature of the 
information requested of "Audio clinic" has 
changed. Today most questions deal with 
stereo and the techniques by which stereo 
is reproduced, together with requests for 
information about specific work each com­
ponent performs in a stereo system. 

The other regulars on the staff of AUDIO 
go into these topics in greater detail, and 
I shall not do so here. Rather, I think there 
are other points which should be mentioned 
which more specifically relate to "Audio­
clinic." 

True, there have been changes in the art 
of reproducing high-fidelity sound, but there 
is bne basic similarity about AUDIO readers 
which does not, and will not, change: the 
avid interest in good sound reproduction. 
This element is co=on to all of you 
whether you are a "do-it· yourself" enthusi­
ast who wants to experiment, or a music 
listener who simply wants the optimum per­
formance from existing components. 

From the very beginning of this column, 

LETTERS 
(fl'om page 2) 

congratUlate its illustrious predecessor and 
to express the sincere wish that f uture de· 
velopments will continue to augment the 
renown and prestige it has achieved in the 
course of fifteen years of continuous ef­
forts. 

AUDIO was and remains today the tech­
nical review which audio specialists the 
world over consult as their basic guide. 
French audiomen have learned a great deal 
from AUDIO, not only in terms of acoustics 
and electronics, but in the realm of psy­
chology, by revealing the ways in which 
this particular aspect of electroacoustics 
(poorly named, "hi·fi") contributed to the 
foundation of a thriving industry. 

Whatever its philosophical justification, 
high fidelity consists in placing in the 

I have received many letters prefaced by 
the statement that the questions being 
asked are probably stupid, but would I an­
swer them anyway. An analysis of these 
letters shows that they are not at all stupid 
but rather well-phrased and intelligent 
questions. They reflect only a lack of back­
ground in the field of sound reproduction. 
However, to gain this background, it is 
really necessary to probe into the subject 
-and the quickest way to probe is to ask 
questions of someone who has more under­
standing of the subject than themselves. 

Answering this kind of letter is just as 
important as answering letters from those 
who are well-informed and wish more subtle 
types of information. Whatever you do, 
keep on writing. "Audio clinic" wants t<> 
help you by answering your questions. 

Many of the letters received by "Audio­
clinic" have expressed confidence in the 
column. I thank you. Only by your com­
ments can I ever know whether I am getting 
across to you. 

On the reverse side of the coin, I have 
received some negative opinions of my work 
with "Audioclinic". These criticisms have 
usually been of a helpful nature and have 
been so received. The readers who were 
thoughtful enough to send them to me know 
my sincere feelings as expressed to them 
personally by letter. 

Therefore, please keep your questions, 
suggestions, and comments coming, they are 
all important to me in making "Audio­
clinic" serve you better in the years ahead. 

As many of you know, I acknowledge all 
mail, regardless of its suitability for use ill 
"Audioclinic". Often the mail bag is very 
heavy. When that happens, it takes a while 
to get around to all who have written. I 
want to take this opportunity to thank you 
for your patience while waiting for an an­
swer to your letter. If. 

hands of a public which is mostly of lay· 
man background but which is highly con­
scious of sonic pleasures, equipment ini­
tially designed and created for the labora­
tories of sound engineers in the fields of 
radio broadcasting, movies, and disc re­
cording-equipment closely related to that 
used by the professionals, but made ac· 
cessible to consumers who possess little or 
no technical knowledge; equipment brought 
within the financial reach of constantly 
larger segments of the public. 

AUDIO is fifteen years old. AUDIO has 
served us as a guide for fifteen years. 
Good luck, AUDIO, to you and to all those 
who contributed toward giving you your 
international fame . May you continue to 
guide us often during the next fifteen 
years. 

REMY LAFAURIE, 
Editor-in-Chief 

AUDIO • MAY, 1962 
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SOUND ~K 
···from the world's lnost experienced n1anufacturer of recording 

• Exclusive Silicone lubrication in all 
"SCOTCH" Recording Tapes protects 
against wear, helps maintain gap toler­
ance (above) and preserve the full fre ­
quency response of recorder heads and 
tape! Abrasive action of ordinary tapes 
causes recorder head wear. And several 
mils of wear can open the tiny head gap 
(below) by a few thousandths of an 
inch - cut frequency response as much 
as a full octave! 

How to keep your head in 4-track stereo! 
EXCLUSIVE SILICONE LUBRICATION 
IN SCOTCH<l> BRAND RECORDING TAPES 
PROTECTS HEADS, EXTENDS TAPE LIFE! 

When abrasion can actually wear away fr equency 
response, as shown above, t oday's delicate 4-
track recorder heads deserve tender care. They 
deserve the exclusive protection of Silicone lubri­
cation that's available only in "SCOTCH" BRAND 
Recording Tapes and las ts the lifetime of the tape. 

Silicone lubri cation n ot only .protects against 
wear-it extends tape life, elimina tes chance of 
squeal by assuring smooth tape travel! Silicone 
lubrication is impregnated throughout the oxide 
coating of all "SCOTCH" Recording Tapes. It 's 
completely clean and dry- nothing gummy to 
a ttract rust or clog head gap. 

This built-in lubrication is one of many rea­
sons why professionals and discriminating home 

recordists alike insist on " SCOTCH" Recording 
Tapes . High-potency oxides make possible thinner , 
more fl exible coatings that ensure intimate head­
to-tape con tact for maximum frequency response, 
wide dynamic range, sharp resolution. Precise 
backing and coating thicknesses assure identical 
recording propert ies inch after inch, r eel after 
reel. So t o help ensure the lasting fine sound of 
your equir.ment (4, 2 or full track) we suggest 

you play the favorite 
... " SCOTCH" BRAND! 

For free descriptive 
literature, write 
Magnetic Products 
Division, Dept. 
MCT-52, 3M Com­
pany, St. Paul 1, 
Minn. 

tapes 

"SCO TCH " AND THE PLA I D D ESIG N A R E R EG I ST ERED TRADEMARKS OF 
MINNESOTA MININ G & MANUFACTURING CO .• ST . PAUL I. MINN . 

EXPORT: 9 9 PARK ;'VE •• NEW YORK . CANADA : L ONDON . ONTAR 10 .C I96 2. 3M co 

magneticProducts Division 3m 
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The Mas ter 10M Series is a special 
range of selected tubes, ideal for 
today's technically-advan ced and 
exacting electronic equipment. 

• Each tube 
Individually Laboratory-Tested 

• Tube-to-Tube Uniformity and 
Section-to-Section Uniformity 
Assured 

• Guaranteed Performance 
• Long Life 

The Master 10M S eries . . . guaranteed 
for 1 0,000 hours of effective per f ormance, 
w ithin t w o y ears fr om date of 
purchase . . . now available from 10M 
distributors or wri te direct f or literature . 

lEe Int ernational Electronics Corporation 

81 Spring Street, New Y ork 12, N. Y . 

The State 
of 

the Art 
NORMAN H. CROWHURST 

(Photo on page 38) 

THE LAST FIFTEEN YEARS have seen 
many changes in audio circuitry and 
philosophy. The upward power 

(s)urge has spent itself and given place 
to reason, feedback went to silly extremes 
and has come into sensible perspective, 
we have had various tests go through 
vogues - intermodulation, square-wave, 
tone burst, and so on. And, on the whole, 
audio seems to have grown up. 

Power, Power, Power 

On the power question, at one time the 
attitude was, the more power the better. 
Three factors seem to have eventually 
got this under control: first, the observa­
tion that the extra power did not pro­
duce a commensurate improvement in 
performance; second, too much power 
could prove costly in terms of burnt-out 
voice coils; and third, the advent of 
stereo really tamed the power urge. 

Before stereo (some of us can still re­
member that!), the hi-fi addict could only 
heal' the more remote parts of the music 
by playing it louder-and louder-and 
louder. Now he can hear them by use of 
sepamtion. This probably explains why 
the use of stereo channels makes the vol­
ume seem louder with less total watts in 
the room; a fact which enables adequate 
loudness to be obtained in our own room, 
without producing too much unwanted 
sound in the next block! 

Fifteen years ago, the argument called 
"triodes vs. pentodes" was still raging 
bitterly-lets hope it's dead by now! Be­
fore feedback, triodes undoubtedly had it 
for quality, pentodes for noise. But the 
advent of feedback and the variety of 
output cir cuits, ultra - linear, unity ­
coupled (both kinds) with their permu­
tations and combinations, have changed 
all that. Nowadays everyone recognizes 
that the pentode is much more efficient 
too, and you can take your choice of cir­
cuit, according to exactly what you want 
from it. 

Feedb·ack 

Feedback was at first seized as a cure­
all. At the very first, not much was used, 
because the phase shift of early ampli­
fiers would not allow more than a very 
few db. Then came "phase compensa­
tion," with a picofarad here and a pico­
farad there, enabling f eedback to be 

(Continued on page 88) 
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AKG SALUTES AUDIO 
TWINS IN AGE, TWINS IN IDEALS 

For a deca?e and a half ~UDIO and AKG have striven, each in our own way, for ever-higher 
standards In the re-creatIOn of sound. AUDIO has created in the United States an informed 
market, ready to welcome each new advance. AKG, uniting the talents of Europe's most 
progressive acoustical engineers and musicians, has consistently contributed the most mean­
ingful advances in microphones and headphones. Unique in their variety and quality, AKG 
products have been welcomed warmly by broadcast, recording, and acoustical engineers, and 
by perceptive amateurs, the world around. 

Let!Js see "'What AKG o:f VIENNA Illeans by QUALITY: 

Take one of their medium-price microphones, like the 
D 19 B. This dynamic directional unit has a range of 
40 to 16,000 cis, and a music/speech switch . The front­
to-back-sensitivity ratio of at least 15 dB extends well 
down into the bass , where it's needed most. Baffling of 
stray magnetic fi elds is 18 dB. Available for 60 or 200, 
or 200/Hi, Ohms. Sounds good in print? Well, im use it's 
even better - far beyond its modes t basic price of $52! 

DESIGN is based on a backlog of pat­
ents , practi cal experience in electronics and 
acoustics, engineering, and creative thinking 
-as in the fabulous $900 C 24. 

MATERIALS includ e the nobl e 
metals and alloys, and stable plas tics, se­
lected for function and life, again as in C 24. 

APPEARANCE shows quality - in 
the trim, well proportioned shape (5 Vs" X 

IX6"), and sturdy elegance of the finish. 

For details of · other AKG products, see your 
80 Danbury Road, Wilton, Connecticut. 

Now, how deep does this quality go? 

First, feel the solidity and balance. Then note the Serial 
Number. This number means that, back at the factory 
( just as for every other AKC product from $27 to $900) 
there's an individual response curve and inspection re­
port on the personality of this D 19 B. (Your curve is 
available at a slight charge). 

FABRICATION is strictly one­
by-one. The housing is machined; sensitive 
elements are shock-mounted . The diaphragm 
is individually centered by machine screws. 
The whole AKC factory is a "white area". 
Quality control is strict and continuous from 
drawing board and raw materials to the final 
dog-tag performance tes t and packing. 

PERFORMANCE? Just plug it 
in and hear for yourself. Built for 20,000 
hours of service, D 19 B can be depended 
on for years to come. 

Dealer or write to Electronic Applications, Inc"~ 

Or phone tiS at (203) POrter 2-5537. 

In Canada: Eberdt Co., Montreal; McCurdy Radio, Toronto 
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LIGHT LISTENING 

FIFTEEN LICHT YEARS 

IT ~l'AKES AN ANNIVERSARY with a good 
round figure to really shake loose mem­
ories of the past years in sound. In re­

tracing the audio developments of the past 
decade-and·a·hal£ in the field of light en­
tertainment, I found myself stopping at 
many unexpected places in the road. In my 
record and tape libmry covering those 
years, most of the surprises cropped up 
when I dng out material that had never 
been played on my current equipment. The 
old 78-rpm discs had little to offer that 
was new to the ear; during the past five 
years I had occasionally used a venerable 
yet reasonably compliant pickup to trans· 
fer most of the valued items to 7 Jf2 -ips tape. 
The interesting discoveries materialized in 
the LP discs of the late Forties and early 
Fifties when I played them with a modern 
mono cartridge. 

In these days of bulging record catalogs, 
it's amazing to recall how little the early 
reader of AUDIO had to work with in com­
mercial releases. Fifteen years ago, the 
78·rpm record was reaching its climax in 
the classical field (thanks, in large part, to 
the efforts of London tJrr) but the popu­
lar and show albums of that day were rais· 
ing few temperatures. Those record fan s 
whose heels were in good enough condition, 
found an element of glamour in patroniz­
ing the import shops. A beautifully made 
HMV 78 by a little· known chap named 
George Melachrino was a typical prize. 
Heard on today's equipment, most import 
items still sound impressively flat and clean 
within their far from inconsiderable range. 
At that time, the guiding spirits of the 
small handful of domestic labels found it 
hard to believe that anyone could be seri­
ously interested in the audio quality of 
their product. It took the development of 
the long·play microgroove disc in the late 
Forties to open the door to new labels that 
actually believed in the existence of lis­
teners such as those found in the mailing 
lists of this magazine. Yet the high-fidelity 
movement of the Fifties was no great sur­
prise to the readers of AUDIO. Most of them 
were already familiar with the better sound 
assured in the specs of components such as 
amplifiers, ribbon mikes, and theatre speak· 
ers. The decade of the Fifties has been an 
important one because it brought into the 
home recordings that were worthy of play· 
back on an experimenter's best components. 

My particular vantage point in broad· 
easting provided a few advantages during 
the .past fifteen years that were not readily 
available to the average discophile. I heard 
just about everything issued by the record· 
ing industry on studio equipment main­
tained in consistently good working order. 
This gave me a day-by-day reference check 
on the performance of my own home music 
system. If a fault showed up in my play­
back gear, I resisted the temptation to 
blame the recording. 
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Ch •••• r .an.on 

W HEN you consider the wealth of re­
corded material that was to tumble from 
the industry, it's l'ather difficult to believe 
how empty the larder of the audio fan was 
in 1959. To take jnst one example, the 
Schwann catalog of that year contained 
only one "smmd" record. That was 
"Stethoscopic Heartbeats" on Columbia 
ML 4240. There were sonnd effect li­
braries still in existence but these were 
not available to the general public at the 
corner record shop. As a matter of fact, 
you had to be pretty clever to find the 
Columbia heartbeat record because it was 
listed under "Miscellaneous Collections­
Classical." A few years later a sound fan 
could consult an enlarged copy of the same 
catalog and find that three other sound 
records had joined the heartbeats-the 
entire group carefnlly filed in the Spoken 
and Miscellaneous section of "Miscella­
neous Collections." The monthly catalogs 
of the 1950's still reflected the influence of 
the 78-rpm record. Many albums of light 
music were mere transfers from 78's. Vir­
tually all of the albums were issued on 10-
inch LP. Bing Crosby dominated the scene 
with twenty-five albums. (The total num­
ber of his albums was to reach fifty by 
1953 ) . Al J olson, almost forgotten by the 
present generation of record buyers, had 
five albums in the catalog in 1950. In mood 
music, Paul Weston was deeply entrenched 
with seven albums. The foreign contingent 
among the mood makers had already estab­
lished a foothold. At the turn of the dec­
ade, Mantovani was just another name in 
a list that included Stanley Black, Robert 
Farnon, and Ronnie Munro. A year or so 
later, Mantovani was to hit the big time 
with his "sweeping strings" arrangement 
of "Charmaine"-first as a single, then as 
part of an album. 

The ten-inch format then prevalent in 
the trade undoubtedly had a lot to do 
with the solid success of light music on 
microgroove. In pre-discount days, prom­
inent labels such as Capitol, Colum­
bia, Decca, Mercury, and M-G-M were 
available at $2.85. RCA Victor and Vox 
sold their ten inchers at $3.85 while London 
maintained its "prestige" import image by 
charging $3.95. The average quota of tunes 
was eight to an album. The customer gen­
erally got ~ood value because the industry 
was recordlllg mostly top-drawer music in 
building its catalogs. It took the smart 
boys in the marketing depal·tments three 
of four year~ to figure out ways to pad a 
pop album WIth four more tunes and sell it 
in the higher-priced twelve-inch format. 

In 1950, the "Original Broadway Cast" 
album was already top dog in earnings in 
the light field. The big shows, to no one's 
surprise, were available only on twelve­
inch disc. 

Two of the early deluxe sets offered 
Broadway plays on the Decca label a t 
$1l.70-H Death of a Salesman" and T. S. 

Eliot's "Cocktail Party." "South Pacific" 
and "Kiss Me Kate" were riding high and 
pulling up the stature of the eutire indus­
try with them. These two albums probably 
sold more record buyers on the practical 
advantages of LP than all the early classi· 
cal 33Ya-rpm releases rolled together. The 
idea of a long playing record was never 
to be questioned in the industry after the 
sales figures of these two albums weTe 
tallied at the end of their first six months 
on the market. Such albums also encouraged 
a lot of independent producers to come into 
the burgeoning record business with labels 
of their own. Because distribution was a 
real problem for the early indies, some of 
these labels were to disappear in a few 
years. How many of us today can recall 
] 950 labels such as Paradox, TreasUTe 
Chest, REM, or Griffon' Other equally 
optimistic outfits included Horace Heidt 
Records, Arco, Alco, Regent, Imperial, Con­
tinental, and Standard. On the other hand, 
many labels well known today weren't in 
existence in 1950. 

LOOKING BACK at the roster of labels ac­
tive during that year, perhaps the most 
significant name missing from the list is 
that of Emory Cook. During the Fall of 
1950, Cook was busy prowling the yards 
and trackage of the New York Central 
Railroad with top-grade recording equip· 
ment and a gleam in his eye that probably 
went unnoticed by the train crews with 
whom he came in contact. By the time he 
finished his rounds, appointed and other· 
wise, Cook had a recording that was to 
shake most of the recording industry out 
of its lethargy and start the high-fidelity 
era we still have with us today. His ten­
inch disc called "Rail Dynamics" was the 
fi rst widely-distributed commercial record 
to meet, and in some instances exceed, the 
specifications of the higher-priced sound 
components then on the market. Most of us 
l'ealized at the time that much of the suc­
cess of "Rail Dynamics" (Cook 1070) was 
traceable to the feedback cutter used in 
getting all of that sound into the grooves 
of the record. As the years passed by and 
playback equipment underwent gradual im­
provement, it became obvious that every­
thing that went into the making of the 
early Cook r ccol'ds was of a quality years 
ahead of its time. 1070 is the real land­
mark. Of all the train sounds on this disc, 
the most impressive one today is the fabu­
lous impact of steam transients recorded 
a t very close range. Other mono Cook/ 
Sounds of Our Times releases in my col­
lection, many of them now out of print, 
sound as good or better than mono discs 
that came out ten years later. For example, 
"Music Boxes of Long Ago" (Cook 1012) 
still rivals in range and clarity anything 
else on the subject in the catalog today. 
The Carlos Montoya Flamenco sessions 
were, and still are, models of that type of 
l'ecol'ding. For true presence on closeup 
mono recording of voices, the Trio Leones 
of Cabrito recorded on location in a restau­
rant south of the border is a unique docu­
ment in any collection. The value of these 
recordings transcends the immediate pleas­
ure they provided in the audio salons or 
t he li st ener's home. When demonstrated on 
good equipment, the Cook recordings pro­
vided the first effective argument that 
could be used in attempting to convince 
the major labels that their records could 
be improved in quality of sound. No small 
part of that argument was the resoUllding 
commercial success of the Cook discs at a 
time when the record industry was finally 
persuaded to begin weighing the merit of 

* 12 Fm'est Ave., Hastings-on-H1tdson, 
N . Y. 
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Don't buy it 
just because 

it's the world's 
best seller. 

(There are 7 better reasons for choosing the Fisher 500-8 integrated stereo receiver-) 

L AII-in-one design: FM Stereo Multiplex tuner, stereo control-preamplifier and 
stereo power amplifier, all on one superb chassis, only I3 'h" deep by I7 'h" wide by 
5%" high_ Just connect a pair of speakers and it's ready to play! 

2_ Ultrasophisticated wide-band FM Multiplex circuitry, with 0.7 microvolts sensi­
tivity for 20 db quieting at 72 ohms (2.2 microvolts IHFM Standard), four IF stages, 
absolute stability_ 

3_ Exclusive Stereo Beam indicator, the ingenious Fisher invention that shows 
instantly whether or not an FM station is broadcasting in stereo. 

4_ High undistorted audio power: 65 watts IHFM Standard stereo music power at 
less than 0.8% distortion_ 

5. Master control -preamplifier section of grand-organ versatility and simplicity. 
6_ Magnificent styling, with architectural brass-finish control panel and beautifully 

finished walnut or mahogany cabinet_ * 
7. The Fisher name_ (No comment necessary.) 
Price, $359.50_* The Fisher 800-B, virtually identical but also including a high­

sensitivity AM tuner, $429.50_* 
*CABINETS S24.95 eXTRA. PRICES s LIGHTLY. H IGHER IN THE FAR WEST. EXPORT: FISHeR RAOIO INTERNATIONAL, INC . , l.ONG I SLAND CITY 1. tl. Y. 
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r------------
FREE! $1.00 VALUE! Write for the . F~;ISHER 
1962 Fisher Handbook, a 40-page HANDBOOK 
illustrated reference guide, idea 
book and component catalogue for 
custom stereo installations. 

Fisher Radio Corporation 
21-29 44th Drive ~---"-'-

long Island City 1, N. Y. A501 r 
Please send free 40-page Handbook, with com- I 
plete specifications on the 50p-8 and 80'O-B_ I 
Name ____________ ___ I 

I Address _____________ , I 
City Zone_State I L ______________ ==J 
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[L@@~ ~~9~@ [}[]~~~~ 
Push a button and away you go ! Up to sixteen hours of play at 1 % ips. 
You may need a few fingers to flip a switch or turn a reel over but 
that's all it takes to enjoy t he Luxor Magnefon. This handcrafted 
Swedish stereo tape r ecorder is designed for simple t rouble free opera­
tion whether you use it for recording Handel in stereo multiplex or 
Junior monaurally. If the best Audio dealer in your village doesn.'t 
handle this electronic gem . .. he isn't ... and in that event see another 
dealer. HE is on the way up! p.s. don't pay more than $289. for it . . . 
and you can shave $10.00 by moving east of the rockies. 

THE MAGNEFON BY 

~rnhlmrn 
M OTALA, SWE D E N 

Sole U. S . Distributo1"S 

© 1962 AME LU X ELECTRONI CS CORP. 

r---------------A~' 

Pl ea se write for illustro ted descriptive 
b rochure 

AmeLux Electronics Corpora tion 
60 East 42 Street .• New York 17, N.Y. 

Plea se send your free b rochure to 

NAME, _ ________ _ _ 

ADDRESS, _ __________________ __ 

CITY STATE, ____ _ AmeLux ELECTRONICS CORPORATION · 
60 East 42 Street, New York 17, N. Y. L. ____________ ._ . ____ .....I 
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its mikes, amplifiers and cutters. Cook was 
not the only label nudging the big outfits 
in the early Fifties. Peter Bartok, Van­
guard, Westminster, Montilla, EM~, Eso­
teric, and Mercury were labels domg e~­
cellent pioneer work but most of theIr 
efforts were devoted to classical music. All 
of these companies were active in 1953 but 
in the Spring of that year only one label 
was competing with Cook in the production 
of sounds on records. That outfit was Folk­
ways. Its two releases, "Sounds of the 
South American Rain Forest" (X-120) and 
"Sounds of the Sea" (X-121), had the dis­
tinction of being the most expensive twelve­
inch releases on the market at $6.95 a disc. 
It is true that ingredients of more than 
average expense went into the production 
of these pressings but the price was also 
based on the assumption that the owner of 
a high-performance sound system would be 
willing to pay that price for unusual pro­
gram material; and pay it he did. 

AN even more expensive proposition was 
set before the record buyer when Emory 
Cook introduced his version of the stereo 
r ecord in the early Fifties. Called "bi­
naural" records by some, these discs had 
half the playing time of conventional mono 
records because channal A occupied half 
of the record and channel B the other 
half. The two mono pickups (invariably 
Pickerings whenever Cook demonstrated 
the system) were mounted on a dual arm 
that engaged the two bands simultaneously 
This technique offered all the separation 
you wanted in the full range of sound then 
available on mono disc. The Achilles heel 
of the system, however turned out to be 
something that was quite unrelated to the 
cost in terms of playing time per r ecord 
side. 

When I began a program series fo r 
audiofans on WQXR in the autumn of 1953, 
one of my FM-AM stereo broadcasts was 
devoted to an hour of Cook dual-band 
stereo records. I never expect to live 
through a more harrowing hour than that 
one in two-channel broadcasting. On the 
afternoon of the broadcast, Emory Cook 
brought down from Stamford, Conn. the 
table and dual arm he had been using in 
his demonstrations. Whatever shaking the 
unit took in the trip to New York so un­
nerved the two arms that Emory himself 
could get the bands to synchronize only on 
every third try or so--hardly a good bat­
ting average for air work. The studio engi­
neer rehearsed those two arms for several 
hours before air time and then managed to 
broadcast all six records successfully by 
patiently cueing and recueing each pair of 
bands until they were working in unison. 
At the end of the broadcast the man was a 
shambles and Emory possibly had begun 
to entertain his first doubts about the 
future of dual· arm stereo. 

In comparison, two-track stereo tapes, 
when they came along a few years later, 
seemed like child's play. Channel balance 
and distortion varied from one release to 
another but the process itself was manage­
able. The 7%-ips two-track product, when 
played with heads of a relatively wide gap 
then in use, did not have the treble re­
sponse we were accustomed to on the better­
quality mono discs. The early duplicating 
process did not lend itself to the standards 
of quality control then possible in the 
manufacture of discs. As usual, the lighter 
releases on two-track stereo tape escaped 
the problem that has always plagued classi­
cal recordings. Background noise on popu­
lar music tapes did not crop up the way it 

(Continued on page 86) 
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JULIAN D. HIRSCH 
of Hirsch-Houck 
Laboratories 

Summing up his report 
for HI-FI STEREO 
REVIEW, Julian 
D. Hirsch wrote: 
"In my opinion, 
the UNIVERSITY 
CLASSIC MARK II 
... is one of a 
limited group of 
speakers to which I 
would give an 
unqual(fied topnotch 
rating." 

"Despite the popularity of bookshelf-size 
speaker systems, the big speaker system is far 
from extinct. There is still a great deal to be 
said for the sound quality of a really good 
large speaker system, one of which is 
University's new Classic Mark II. 

In operation, the Classic Mark II handles 
low frequencies up to 150 cps through a 15-
inch high-compliance woofer that is installed 
in a ducted-port cabinet. The bulk of musical 
program content, however, is handled by an 
8-inch mid-range speaker, which covers from 
150 to 3,000 cps. Above 3,000 cps, a Spheric on 
super tweeter takes over. 

The measured indoor frequency response 
of the Classic Mark II was remarkably uni­
form. As a rule, such response curves are so 
far from flat that I do not attempt to correct 
them for the slight irregularities of the micro­
phone's response. However, the measurements 
for the Classic Mark II prompted me to plot 
the microphone response also. This further 
emphasizes the uniformity of the system's 
frequency response. A 5-db increase in the 
setting of the tweeter-level control would 
probably have brought the range above 3,000 
cps into nearly exact conformity with the 
microphone-calibration curve. 

The low-frequency distortion of the woofer, 
even at a 10-watt input level, was very low, 
and it actually decreased at 20 cps, where the 
output was beginning to rise ... Any good 
amplifier of 10 watts rating or better should 
be able to drive it satisfactorily. 

In listening tests, the Classic Mark II 
sounded very clean ... there was an under­
current of bass, more often felt than heard, 
that was completely lacking in some other 
quite good speaker systems that I compared 
to the Classic Mark II. The speaker sounded 
at its best (to my ears) at moderate listening 
levels. At high levels the bass tended to be 
overpowering. A different listening room, of 
course, could easily alter this situation com­
pletely. Over-all, the sound was beautifully 
balanced, with wide dispersion and a feeling 
of exceptional ease. There was never a hint 
that three separate speakers were operating; 
the sound seemed to emanate from a large, 
unified source. 

In my opinion the University Classic Mark 
II justifies the substantial claims that its man­
ufacturer has made for it. It is one of a 
limited group of speakers to which I would 
give an unqualified topnotch rating. Anyone 
who is in a position to consider a system of 
its size and price would be well advised to 
hear it. The price of the system is $295.00." 

WRITE TODAY FOR THE COMPLETE 
JULIAN HIRSCH HI-FI STEREO REVIEW 
REPORT on the new CLASSIC, as well as the 
documented CLASSIC brochure and "Informal 
Guide to Component . lit 
Stereo High Fidelity." 
Simply write: Desk R-5, ~ 
Unive-rsity LoudspeaK-
ers, 80 S. Kensico Ave., JINIVERSIT!. 
WhitePlains,NewYork. _ 

.A Didsion oj Lin8.T"nu:o-VouBht. Inc . ....... ~_._ 
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AUDIO ·ETC. 
.dwlU'Cl Tatna •• Canby 

THE REVOLVINC ANNIVERSARY-OUR FIFTH IN RECORDS 

Instead of concentrating on our 15th 
Anniversary, Mr. Canby has decided to con­
centrate on our 5th anniversary (1952) 
which we seem to have neglected edito­
rially- ED. 

Banner Year 

As I look back on tha t Fifth Anni ver­
sary year, I'm amazed- it was a time of 
f everish activity in the entire sound world 
with hi-fi as we know it today, in all its 
aspects, just about r eady to burst wide 
open. It was a time when developments 
came faster than you could keep track, 
when controversies raged with enthusiasm 
over matters now long ,tince settled and 
forgotten. It was, that year, a time of 
free-wheeling free-thinking as to hi-fi 
standards- and an equally free-wheeling 
tolerance on the part of the hi-fi audience. 
Anything went. 

And it was in that year the LP record 
really took off in respect to quality of 
sound, thereby at last giving the audiophile 
something to play on his rig. It's this that 
interests me most about 1952. 

So I've spent an absorbing tinIe, just 
now, doing what I never do ordinarily, 
going back with a new purpose over a group 
of real old LP records, straight out of the 
1952 period. A rare experience! 

I could only shop around a bit among the 
1952-period records I have on my shelves. 
There are hundreds of them. But when I 
started after those which I had specifically 
reviewed in the May issue of 1952, ten 
yeal·S ago, I found the usual distressing 
absenteeism. Don't ask me where they go, 
my records! I keep cards on them, hut 
somehow they quietly vanish. The ones I 
want, that is. There are plenty of others. 
There's always the number next to the one 
I want. LM 1142 is missing but LM 1143 
looks out at me hopefully-"will I do in­
stead ~" It'll have to do, under the circum­
stances. A near-miss, anyhow. 

I found a good many that I was looking 
for, even so, and I pulled out some likely 
stand-ins, too, according to my certain 
knowledge. Mercury's 50000, the first Olym­
pian recording, first of the "Living Pres­
ence" discs, wasn't there. Natch. (If y01t 
borrowed it, kindly return at once.) But 
50004, one of the very first g roup, could 
stand in for it very well. Ana: so it went. I 
sampled a good many discs, all in all (my 
ears wouldn't take more), and I quickly 
found myself trying to pin down how these 
old records sounded, what they had in com­
mon, as of 1952, how they differed collec­
tively from our present·output. Several 
times, just to see, I put on a brand new 
stereo LP (played mono for a mOl'e objec­
tive comparison) ; but it wasn't really nec­
essary- the 1952 crop spoke for itself. So 
did my 1952 record revie\vs} which I pro­
ceeded to check by playing, to find how 
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my present f eeling would line up with that 
of ten years ago. Strange and interesting. 
(See RECORD REVUE.) 

I am speaking here, of course, of re­
corded sound quality, not music. Music is 
not quite as changeable as audio. Musical 
changes in ten years are significant, but I 
honestly found that the sound alld charac­
ter of the older records themselves, after 
ten years, was of greater interest and sig­
nificance to me. (Look back fifteen years, 
to our first issue, and you have only 78's. 
I have very few of them left, I can t ell you. 
1947 was a thin year for records, to put it 
mildly. It's a wonder I got this job at all .) 

Equalization-What's That? 

First thing I noticed, of course, was how 
completely we now have put aside all dis­
cussion of record equalization. Extraordi­
nary! If you weren't around audio ten 
years ago, three years before RIAA, you · 
can have no idea of the degree of preoccu­
pation with problems of record "curves," 
of boosts, roll-offs, turnovers, NAB, AES, 
LON, VIC, OLD COL, NEW COL and a 
dozen more alphabetized cryptograms, that 
was typical of everyone of us who made 
or played a record! Or made a hi-fi ampli­
fier. Unbelievable, and all because the gen­
tlemen of the record industry had a batch 
of honest bnt violent clifferences as to how 
a record ought to be made and, subse­
quently, played. 

Everybody had his own curve (and half 
of them didn't tell you what it was, either 
-if they knew themselves) . Every hi-fi man 
had his equalizer. Half of his time was spent 
"matching" r ecords.-i.e., twiddling knobs 
and pushing buttons. The other half was 
spent studying complex charts that pur­
ported to give the precise dope on every 
brand of record available, old or new. The 
charts, of course, seldom agreed. No mat­
ter-you studied them until your eyes 
were bleary. 

Everybody did something about it, of 
course. But they all did it differently . We 
at AUDIO (still called AUDIO Engineering, 
the last half in smaller type, getting still 
smaller)-we promoted compromise; if I 
remember, there was an AUDIO curve ; then 
it was merged with the AES curve, pro­
posed, a bit too early, as a standard for 
all. (It wasn't far from the RIAA stand­
ard that did arrive some three years later.) 

But though the LP itself was accepted 
even by RCA (and the 45 by Columbia), 
the details of record making were dismally 
unstandardized and, in truth, record equali­
zation was vitally important for any home 
listener. That was a big subj ect with me 
in my 1952 record reviews, and I tlu-ew 
out some wild and woolly guesses, too! 
But I find that in the main I was right. 
The old records do, indeed, differ star­
tlingly, as played today. 

The only semi-standard 1952 curve-still 
available now as an alternative on a good 
many new amplifier control panels-was 
the Columbia-NAB curve, introduced with 
the original LP. Its highs were sharper 
than ours and they must be reduced more 
than the RIAA position allows, or the 
sound will be strident. The bass was screwy 
(almost literally-it had a reverse twist) ; 
but that is less important for the ear. All 
Columbia LP records played optimumly on 
this position and, equally important, all of 
the many small-label records then being 
pressed by Columbia. Westminster, for in- · 
stance. Vox. Plenty more. Almost a 
standard. 

But RCA, of course, was as different as 
it could manage to be. No self-respecting 
RCA LP of those days would play rightly 
on a Columbia equalization! Other disc 
curves fell but vaguely into the RCA camp, 
though one could never be sure. And Lon­
don fflT went its own dignified and cryptic 
way; all we could figure was that ffrrs 
didn't sound like any of the other records 
when it came to equalizing. They still don't, 
the old ones. 

I fiRd today that with our really vastly im· 
proved playing equipment the difference in 
audible distortion between one 1952-style 
disc and another is very much clearer than 
it was then. With the state of the pickup 
art and the then loudspeakers in general 
use (these are the vital transducers, where 
macro-distortion was likely to occur ), a 
good deal of recorded distortion was 
masked by the over-all uncleanliness of the 
playing system. This is significant in its re­
flection back into recording itself, as I'll 
be observing below. 

I will not name names-most are still 
very much with us-but I must say that 
the popular mono pickups I was then using 
were not quite up to present production. 
Loudspeakers, too, were generally more 
highly "colored" than now, on the average. 
And so, to my pleasure, I've found some 
outstandingly "clean" discs in my 1952 
explorations-as played on 1962 equip­
ment; but also some disturbingly unclean 
ones. My estimates of them in 1952 reo 
views were somewhat liberal, I'll admit. We 
were more tolerant of distortion then, 
simply because we heard it so much of the 
time, hi-fi claims or no. After all, have we 
been standing still these ten long years ' 

I found one interesting and unremem­
bered phenomenon in these old records. A 
"clean" 1952-style record, as now played, 
tends to be able to take a very considerable 
high (or bass) boost (as well as a cut) 
without showing undue unpleasantness. It 
is thus quite easy to get good sound out 
of these clean older discs in spite of the 
unstandard equalization. Just swing your 
tone controls around until a natural sound 
emerges. The record will not be demanding, 
the leeway surprisingly large. 

The flexibility of recorded sound under 
such an equalization treatment is a good 
outward indication of its tonal cleanliness. 

On the other hand, a "jiggered-up" 1952 
sound, peaked and rolled, turns out now to 
be strangely resistant to any equalization 
on modern equipment. Odd! There were 
plenty such records in those days, and a 
lot of them were jiggered deliberately for 
effect, as I know very well, having seen it 
actually happening in some veTY high 
places. Also from first-hand contacts with 
some of the boys who had to do it for their 
respective bosses. (Now, it's the tricks of 
reverb and what-not that get attention.) 
Other records were jiggered by accident, 
thanks to inadequate eqnipment and/ or 
unskilled use of it all along the line. 
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A great tape recorder made greater: 

1. New professional studio recording hysteresis-synchronous capstan motor: 24 stator slots 
for ultra-smooth drive, ultra-quiet and vibration less professional bearing system. 

2. Two new take-up and rewind reel motors, both extra-powered for effortless operation . 

3. New cored-out steel capstan flywheel with all the mass concentrated at the rim for improved 
flutter filtering. 

4. New optimally desi~ned capstan drive belt brings wow down to negligibility. 

5. New relay provides instantaneous extra power to the take-up reel motor at start to mini­
mize tape bounce. Provides near-perfect stop-and-go operation and eliminates any risk of 
tape spillage when starting with a nearly full take-up reel. 

6. New automatic end-of-tape stop switch cuts off take-up reel motor power. Also permits 
professional editing techn iques, whereby tape being edited out runs off the machine while 
you are listening to it. 

7. Playback preamps remain"on"during stop-standby mode to permit cueing. 

8. Recording level adjustment during stop-standby. 

9. Shock-absorbent helical spring tape lifters practically eliminate tape bounce at start of fast 
winding. 

And All These W ell-known RP -100 Features: 
Separate stereo 1/4 track record and playback heads permitting off-the-tape monitor and true 
sound-on-sound recording; separate transistor stereo record and stereo playback amplifiers 
meeting true high fidelity standards ; monaural recording on 4 tracks; digital turns counter; 
electrodynamic braking (no mechanical brakes to wear out or loosen) ; all-electric push­
button transport control (separate solenoids actuate pinch-roller and tape lifters); unequalled 
electronic control facilities such as mixing mic and line controls, two recording level meters, 
sound-on-sound recording selected on panel, playback mode selector, etc. Modu lar plug-in 
construction. 

Wow and flutter: under 0.15% RMS at 7'/2 IPS ; unde r 0.2% RMS at 33/4 IPS. Timing Accuracy: 
± 0.15% (± 3 seconds in 30 minutes). Frequency Response: ± 2db 30-15,000 cps at 7'/2 IPS, 
55db signal-to-noise ratio; ± 2db 30-10,000 cps at 33/4 IPS, 50db signal-to-noise ratio. Line 
Inputs Sensitivity: 100mv. Mike Inputs Sensitivity; 0.5mv. 

FM-AM Stereo Tuner ST96 
Kit $89.95 Wired $129.95 
Includes Metal Cover and FET 

70-Watt Integrated 
Stereo Amplifier S170 
Kit $94.95 Wired $149.95 
Includes Metal Cover 
4D-Watt Integrated 
Stereo Amplifier ST40 
Kit $79.95 Wired $129.95 
Includes Metal Cover 

r:,",~·cr:..2..li,'::"'mi;:;-; FM MULTIPLEX AUTOOAPTOR MX99 (Patent Pending) 
Mil. I._I + Kit $39.95 Wired $64.95 Cover Optional $2.95 

( .;-~~ ~J :~ceO:;~i~al EICO contribution to the art of FM·Multiplex 

The MX-99 employs the EICO·orlginated method of zero phase·shift filterless 
detection of FM Stereo signals (patent pending) described in the January 1962 
issue of AUDIO Magazine (reprints available). This method prevents loss of channel 
separation due to phase shift of the L-R sub·channel before detection and matrix­
ing with the L+R channel signal. In addition, the oscillator synchronizing circuit 
is phase-locked at all amplitudes of incoming 19kc pilot carrier, as well as ex­
tremely sensitive for fringe·area reception. This circuit also operates a neon lamp· 
indicator, whenever pilot carrier is present, to indicate that a stereo program is 
in progress. The type of detection employed inherently prevents SCA background 
music interference or any significant amount of 38kc carrier from appearing in the 
output. However, very sharp L-C low pass filters are provided in the cathode-fol­
lower audio output circuit to reduce to practical extinction any 19kc pilot carrier, 
any slight amounts of 38kc sub·carri·er or harmonics thereof, and any undesired 
detection products. This can prove very important when tape recording stereo 
broadcasts. The MX-99 is self-powered and is completely factory pre-aligned. A 
very high quality printed board is provided to assure laboratory performance from 
every kit. The MX-99 is designed for all EICO FM equipment (ST96, HFT90, HFT92) 
and component quality, wide-band FM equipment. 

9 
New 
Features 
Now 
III The 
New 1962 
EICO RP100 
Trallsistorized 
Stereo I Mono 
4-Tracl{ 
Tape Deck 
Semikit: Tape transport 
assembled and tested; 
electronics in kit form $299.95 

Factory-assembled: Handwired 
throughout by skilled 
American craftsmen $399.~5 

An original, exclusive EICO 
product designed and 
manufactured in the U.S.A. 
(Patents Pending) 

Carrying Case $29.95 
Rack Mount $9.95 

®1962 EICO Electronic Instrument Co: Inc. 
3300 Northern Boulevard. L. I. C .• I. N. Y. 

------------. I EICO, 3300,N. Blvd., L.I.C. 1, N.Y. A-S I 
I 0 Send free 32·page catalog & I I dealer's name I 
I 0 Send new 36-page Guidebook to I 

HI-FI for which I enclose 25¢ I for postage & handling. I 
I Name I 
I Address I I I 
I City zone-State- I 1-___________ _ 

Over 2 MILLION EICO Instruments In u ••• 
Most EICO De.lers offor budaet t.rms. 
Add 5% In West. 

Listen to the EICO Hour, WABC-FM, N. Y. 95.5 MC, Mon. -Fr!.. 1 :15-8 P.M. Export Dept .. Roburn Agencies Inc., 431 Greenwich St., New York 13 
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THE DUAL-100S CUSTOM 
We consider the Dual·l006 CUSTOM 
to compare more than favorably with 
any other record player now on the 
market. So much so that we submitted 
it for testing to a completely impartial 
authority. A copy of this report is now 
available upon request. It contains the 
facts to be familiar with before con­
Sidering any purchase of record play­
ing equipment. For your copy write: 
Dept. C-5, ..!:l 

united ~udio 
WI GO • PRODUCTS OF DISTINCTION • DUAL 
12-14 W. 18th Street, New York 11, N. Y. 

The Hollow Sound 

Equalization aside, the most striking 
aspect of these 1952 type records was the 
acoustical quality of their sound, whether 
distorted or no. How mightily have we 
changed! How drastically different is our 
current mike technique and its new-fangled 
adj uncts in mixing and reverbing! 

Nowadays, it's all r everberation. In 1952, 
though halls were as reverberant as they 
are today and many recordings were made 
in the very same places they are now, ten 
years later, the j'eeorded effect is sur­
prisingly different. I used to think ~hat the 
old and dignified pre-war 78 classlCs were 
the real "dead" recordings; now, in 1962, I 
see that in comparison to today' s new 
sound, the 1952 norm was r elatively close 
to that of the pre-war period. It was gen­
erally not as dead. But it shared a certain 
abrupt, unreverberant spatial e~ect t~at, 
to my astonishment, I now find qUIte obJec­
tionable. Obviously, I was wholly unaware 
of it in 1952. My own printed remarks 
say so. 

You see, it isn't only an increase in re­
corded reverberation, though that is a big 
element in the change. The present sound, 
born of the stereo age, is immensely full­
bottomed and large-bodied. Perhaps arti­
ficial reverb, added in various ways, makes 
the difference; but I suspect the new multi­
mike .stereo techniques have a lot to do 
with it. (In 1952 Mercury used a single 
microphone for its Olympian Living Pres­
ence series, launched that year. Now the 
company uses "only" three mikes for its 
stereo Living Presence.) Yet even the dual­
mike (one· point or cross-mike) European 
techniques now manage to get a good deal 
of the "new sound" quality into today's 
discs. There's more to it. 

There is no single factor. No two re­
cording engineers will agree, indeed, as 
to what these subtle differences involve, 
nor what is the proper procedure for pro­
ducing today's optimum recording. E ach 
has his miking secrets, as always. And yet, 
by golly, you can spot a 1952-period re­
corded sound quite easily; it is as much 
like its neighbors on other discs as a 1952 
Plymouth resembles a '52 Ford. 

Anyhow, these older records for my 1962 
ears rather strikingly lack some myste­
riously active kind of presence and alive· 
ness that our mike artists know how to 
achieve-and this quite over and above 
their varying lack of tonal purity. The 
older sound is somehow hollow to me. That 
is, the spaces in which the music is heard 
are unimpressive, even with a properly 
longish reverb time. They seem pinched, 
confined, smallish in impact, belying their 
actual size. Carnegie Hall is smaller than 
life, not larger. It isn't spread out in my 
room, before me; it is heard through a hole 
in the wall, and the hole isn't big enough, 
even via two stereo loudspeakers playing in 
mono. 

I find remarkable, then, what we have 
managed to do today, via technical prog­
ress, via increased mike know-how and via 
ear-education. Our musical ears have been 
working hard right along, you see, keeping 
up with the technical progress in recording 
and microphoning; we now can enjoy and 
interpret, in terms of musical re-creation, 
types of sound that in 1952 (not to mention 
1947!) would have been ugly and semi­
meaningless to most of us. I suggest that 
in this teaming-up of ears and t echnology 
we are now able to make a lot more illusion 
out of what we have to work with. Our 
music is bigger, fuller, r ealer, more im­
mediate to us, whether the instruments are 

(Continued on page 76) 
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ONE FULL HOUR 
OF PRE-RECORDED 

4-TRACK STEREO 
MUSICAL ENTERTAINMENT 

Silk Satin and Strings 
Jalousie 

Laura 

Falling in Love 

From This Moment On 

Holiday for Strings 

Sleepy Lagoon 

It's All Right With Me 

Stella by Starlight 

Out of My Dreams 

EI Choclo 

Blues in The Night 

Jazz Pizzicato 

Gigi 

Title Song 

Waltz at Maxim's 

Thank Heaven for Little Girls 

The Parisians 

I Remember It Well 

The Night They Invented Champagne 

Reprise: Gigi 

My Fair Lady 

On the Street Where You Live 

I've Grown Accustomed to Her Face 

With a Little Bit of Luck 

I Could Have Danced All Night 

The Rain in Spain 

Wouldn't It Be Loverly 

Show Me 
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*TRIPLE TREAT SPECIAL 

* Original Broadway arrangements of 13 top tunes from both "Gigi" 
and "My Fair Lady," re-creating the sparkle of opening night for 
thirty entertaining minutes * PLUS "Silk Satin and Strings," a half-hour of all-time favorites 
including "Blues in the Night," "Holiday for Strings," and ten more 
memorable melodies ... two current catalog albums (Concertapes No. 
4T-4001, $7.95, and No. 4T-3006, $6.95) combined on one hour-long 
Tarzian Tape to give you a $14.90 value 

* PLUS a full 7-inch reel of blank Tarzian Tape, factory-sealed in 
protective plastic and quality-guaranteed. 

This entire "Triple Treat" package is now available at leading tape 
dealers for only the price of two reels of blank Tarzian Tape and $1.49. 

Here is music for pleasurable listening, imaginatively interpreted 
by Caesar Giovannini and the Radiant Velvet Orchestra in true 'stereo 
sound . It covers the entire range of popular music at its best ... from the 
romantic "Falling in Love With Love" to the toe-tapping tempo of 
"The Night They Invented Champagne." This is current catalog music, 
available now at a price far below the retail cost-and combined on one 
professional-quality Tarzian Tape to provide a full hour of musical 
entertainment. 

As you listen, your ears will detect a wide frequency response and 
dynamic range; a smoothness and clarity of sound unusual even in high­
fidelity stereo tapes. That's when you should unwrap the blank reel 
of Tarzian Tape. Use this tape to record a special FM program, or 
several favorite records. We'll bet that the playback will reveal the same 
depth and realism that you enjoyed on the studio-produced tape. 

Hard to believe? That's exactly why we are making this special offer. 
More surely than anything we can say, your ears can prove to you that 
Tarzian Tape does indeed make possible a new fidelity in sound 
reproduction, in your home as in the professional studio. 

Try it. Visit your favorite tape dealer today and get your "Triple 
Treat" package from Tarzian. 

SARKES TARZIAN, INC. 
World's l eading Manufacturers of TV and FM Tuners. Closed Circuit TV Systems. Broadcast 
Equipment. Air Trim mers . FM Radios. Magnetic Recording Tape. Semiconductor Devices 

MAGNETIC TAPE DIVISION. BLOOMINGTON, INDIANA 
E.rport: Ad Auriema, Inc. , N. r .• In Canada, Cross Canada Electronics, Waterloo, Onto 
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EDITOR'S REVIEW 

THIS MONTH'S COVER 

Shown on the cover this month is a crystal lyre 
AUDIO had made for this occasion in Italy by the 
glass-blowing firm of Bruno Polacco & Co. of 

Venice. The lyre is made of crystal to symbolize our 
15th Anniversary; the crystal was made in the shape 
of a lyre because that is the symbol of the IHFM (In­
stitute of High Fidelity Manufacturers) . Bringing 
these seemingly unrelated f.acts together, AUDIO as its 
contribution to this celebration, is presenting this lyre 
to the IHFM, an association dedicated to the further­
ance of high quality sound reproduction. Weare 
presenting the lyre because the manufacturers who 
constitute the Institute have been of great service to 
the a"?-diofan, our readers, by consistently providing 
superIOr products and promoting the concept of com­
ponent-quality sound reproduction. It could truth­
fully be said that very few audiofans would be ex­
periencing high fidelity today were it not for these 
manufacturers. 

With this token we recognize the contribution of 
the IHFM. 

AUDIO CLUBS? 
Over the past few years, at shows and other such 

( 

gatherings, many audiofans have indicated to us an 
interest in joining with other audiofans in their lo­
cality for the purpose of comparing, sharinO' and 
1 . " 0' earmug. After all," one said, "fans in other fields 
advance their knowledge and their hobby by forming 
clubs, so why not audiofans?" 

Well, we couldn't answer his question for him but 
we did promise to help those AUDIO readers who wish 
to form a club. We'll do it in the following way: (1) 
we will transmit back to a particular locality the 
names of those people in that area who wish to form 
a club; and (2) we will provide space in AUDIO for 
an exchange of ideas between local groups. 

In order for us to help you here is what you must 
do: ( ~ ). write to us; and (2) indicate whether you 
are willing to act as a central point in your area until 
the club is formed. 

FACES 
You will notice that we have provided new column 

headings for most of our regular staff features-the 
basic difference being the inclusion of a line drawinO' 
of the columnist. To round out the" picture" we pr:­
sent below photographs of the Publisher and the 
Editor. (Aren't anamorphic lenses wonderful?) 

c. G. McProud 
Publisher 

i6 

David Saslow 
Editor 
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... AND ANY OTHER AUTOMATIC 
TURNTABLE EVER TO BE MADE! 

The Pickering Model U3B/ AT is 
a cartridge designed especially for 
the new generation of auto:matic 
turntables. A true STANTON Stereo 
Fluxvalve, it co:mbines excellent 
hu:m shielding with high output for 
unequalled signal-to-noise ratio. 

High co:mpliance is provided for 
the special turntable features 
while preserving the ruggedness 
de:manded by auto:matic operation. 
I:mproved frequency response and 
lower inductance :make the new 
Pickering U3B/AT a truly universal 
cartridge to :match the universal 
features of the auto:matic turntable. 

TECHNICANA: PICKERING Model U38/ AT is a 

STANTON Stereo Fluxvalve with a white 

body and black V·GUARD stylus assembly. 

Weight is 14 grams; Mounting centers: 7 / 16" 

to 1 / 2". Supplied with universal mounting 

hardware. $46.50 AUDIOPHILE NET 

RESPONSE: ± 2 db from 20 to 20,000 

cycles. 

CHANNEL SEPARATION: 35 db 

OUTPUT: 10 mv each channel 

TRACKING FORCE: 2 to 5 grams 

IMPEDANCE: 47,000 to 100,000 ohms 

SHIELDING: Complete mu·metal 

., FOR THOSE \'1,1 HOC A N H EAR THE DIFFERENCE" 

PICKERING & COMPANY, INC., Plainview, N. V. 

The hermetically sealed STANTON Stereo Fluxvalve is warranted for a lifetime and is covered under the following patent~: U.S. Patent No. 2,917,590; 
Great Britain No. 783,372: Commonwealth of Canada No. 605,673: Japan No. 261,203: and other patents are pending throughout the world. 
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50,000,000 tube hours ... 
an unusual electron tube 
still keeps undersea 
voice signals strong 

Deep on ocean floors, from North America to Europe, 
between Key West and Havana, Florida and Puerto Rico, 
under the Pacific to Hawaii and Alaska-in 20,000 miles of 
undersea telephone cable-a special kind of electron tube 
is setting a remarkable record for reliability. 

This four-inch-Iong electron tube was designed, de­
veloped and fabricated at Bell Telephone Laboratories to 
operate with no attention for 20 years or more. It is part of 
the submarine cable repeater manufactured by Western 
Electric which faithfully and reliably amplifies voice signals 
transmitted along undersea coaxial cables. 

All of the 1608 tubes bui It into the repeaters have oper­
ated to date without failure for a total of over 50,000,000 tube 
hours, or an average of three-and-a-half years. The oldest 
have been in service since the first deep-sea repeatered tele­
phone cable was ' laid 12 years ago. 

Years before it was put to use, Bell Laboratories scien­
tists and engineers began developing this undersea tube, 
another example of forward-looking technology that has 
made the Bell Telephone Laboratories the world center of 
communications research and development. 

BELL TELEPHONE LABORATORIES 
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15 Years of AUDIO 
c. C. McPROUD 

The history of AUDIO is closely tied up with that of the whole high fidelity in­
dustry-and we even started first. But as long as there is hi-fi, there also will be 
a dedicated staff who have labored long and hard to keep ahead of the field. 

THE YEAR IS 1947. High fidelity is a 
limited hobby enjoyed by a few 
dedicated individuals who may have 

had contact with the professional as­
pects of sound reproduction and who 
couldn't enjoy coming home to what 
passed for radio and phonograph repro­
duction as exemplified by the then avail­
able equipment. To make sure of having 
a good amplifier, one had to scrounge 
one from a broadcast station 01' the local 
movie house. The same sources were con­
stantly searched for loudspeakers which 
would recreate music to satisfy the criti­
cal listener. 

In contrast to most hobbies, thel'e was 
no common meeting-ground wherein Paul 
from Boston could exchange ideas with 
Harry in Dallas or Marty in San Diego. 
Neither could the music lover in Miami 
co=unicate with his counterpart in 
U ppm'plate, Wyoming. 

Then came AUDIO ENGINEERING-the 
first magazine devoted to the sound en­
gineer, ostensibly, but with a strong feel­
ing for the problems of the audiofan who 
might be a surgeon, dentist, accountant, 
or college student during the maj or part 
of his day. To be sure, lE was quite tech-

~Jnl!ll iij. lftllttH 
1892-1949 

Fig. 2 . The lette John H. Potts, co-founder 
and first editor of Audio Engineering. 

AUDIO • MAY, 1962 

Fig. 1. The coyer of the first issue of 
Audio Engineering introduced Norman 
Pickering to the professional audio 

engineer. 

nical in its first years-and many of the 
earlier readers express a desire that we 
should go h'1ck to them-but with the 
growth of the Audio Engineering Society 
and the emergence of its Jo~t1'nal] the 
highly technical articles have a place for 
publication for a relatively small mem­
bership, while AUDIO strives to furnish 
good reading, accurate technical infor­
mation, and general help to the striving 
audiofan. 

The first issue of AUDIO ENGINEERING] 
May, 1947, showed Norman Pickering 
011 its cover, reproduced in Fig. 1] with 
his then new low-stylus-force, high-com­
pliance magnetic pickup which appeared 
in cartridge form a few months later as 
the first magnetic pickup of professional 
quality intended for home use. The sec­
ond issue, Fig. 3, showed an RCA Master 
Sound Console on the cover and carried 
a descriptive story inside. For six months, 
everybody was saying, "It's a great issue, 
but how long can they keep it up 'I" 

Figure 4 shows more covers from '47 
and '4S-the first with one of the first 
published photos of an anechoic chamber 
and the remander devoted to master and 
studio control facilities of radio stations. 

For almost two years the AUDIO tradi­
tion grew under the editorship of John 
H. Potts, Fig. 2, who died on March 16, 
1949. After his death the trend toward 
the audiofan grew more rapidly, in step 
with the trend toward more equipment 
intended for home use and offered by a 
small handful of manufacturers. 

Since there was then relatively little 
commercially available equipment except 
that made for broadcast stations and 
other professional users, 1£ had a strong 
leaning toward the do-it-yourselfer. 
Scores of articles describing home-built 
amplifiers graced the pages of 1£ over 
those early years-but always tucked in 
among the more serious articles. The 
popularization of the Williamson am­
plifier in the U.S. dates from November, 
1949, when the story of the "Musician's 
Amplifier" was published. The Ultra­
Linear circuit was first brought to the 
public eye by Dave H after and Herb 
Keroes in November, 1951. 

AUDIO Firsts 

Aware of the potentialities of the hi-fi 
field, 1£ always endeavored to be the first 
to introduce any new idea. For example, 
the loudness control-a well compensated 
device which has been credited with 

Fig . 3. Coy'er of the second issue of JE, 
June, 1947. 
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AUDIO 
ENGINEERING 

Fig . 4 . Four of the earli e r covers of the magazin e : Augu st, 1947, showing an anecho ic chamber; December, 1947, and J uly and 
December, 1948, ea ch w ith radio station installa tions . 

having brought hi-fi out of the basement 
into the living room-was published in 
the May, 1948, issue. The same issue also 
told of an elaborate "echo chamber" 
built by KFI in Los Angeles for radio 
station use, and copied in various forms 
since then for home reverberation de­
vices. 

The first "feeling out" of readership 
on the subject of an Audio Engineering 
Society was in the form of a "planted" 
letter early in 1948, resulting in the 
formation of the Society later that same 
year-and JE was represented on the 
steering Committee that did all the early 
work, and later on the Board of Gover­
nors and finally as President. 

The back-loaded corner speaker was 
first introduced in JE in the January and 
February issues of 1949-and many com­
mercial speakers followed the design in 
varying degrees of imitation. And later 
in 1949 the first exhibit of audio equip­
ment was planned at JE and the name 
Audio Fair was given to provide a sim­
ple title that was euphoneous and easy 

to remember. Unfortunately the Audio 
Engineering Society-the sponsor of the 
show-did nothing to protect the pro­
prietary rights to the name and so lost 
them. But even though the official name 
of the annual hi-fi show is now different, 
the old title still sticks unofficially 
amongst the old-timers. 

Other firsts include a complete issue 
on stereo just at the time the multiplex 
story broke-a lucky accident, it later 
appeared. Then, too, there was the first 
article describing how to modify a com­
mon G-E monophonic cartridge for 
stereo, a number of articles about ma­
trixing and two-channel switching and 
controlling, as well as others about the 
latest types of stereo control amplifiers. 
And, of course, the greatest "scoop" of 
all-five articles on the FCC-approved 
system for FM-stereo in the readers' 
hands only forty days after the decision 
was announced-at least a full month 
before any other magazine published any 
technical details whatsoever. 

Over the years the front cover of JE 

has gradually shifted from the profes­
sional to the home user. There was even 
a brief interlude of an insert "magazine 
within a magazine" called Video Engi­
neering, but that was only a flash in the 
pan, sp to speak. Figure 5 shows more 
covers ranging from ultrasonics to the 
home installation. I n order to appeal 
more to the audiofan, the "Engineering" 
was dropped from the title beginning in 
January, 1954, and in February a whole 
new cover design appeared-the one at 
the far right in Fig. 5. The designer of 
the new cover, Leo Leonni, felt that be­
cause of the diversity of subject ma­
terial inside the book, the cover should 
show semething technical and something 
not technical- hence the schematic along 
with a photo of a home installation or 
equipment for some months. Late in 1957 
another cover design evolved which has 
continued up to now- but this month's 
cover should not be considered another 
"permanent" change. 

Actually, of course, the appearance 

UAC" TO a..c;,'\.1I J'QK j{(",,~ ciI: 
0 ' 110m: .TJ'I{ "UUIO • 

~'''W,\'flQ\ 01 "1(;.lH'tilU~ 1'If9'!t()CIAPlI l'l(XU.., 
1;00» YUSIC" re.\TJI r~,p'I""l:t:.~ 

THE J O Ult"",,",,L . • OR. J O UHO EHGIHIlRS 

IFig . 5 . Four more e arly cove rs: 
.Iived Video Engineering inserts; 

April , 1949, illustra ti ng some ultra son ic ex pe ri ments; March, 1950, the firs t of the short­
January, 1951 , wi th four hom e-type amplifie rs using different tube types; and March, 1955, 

w ith a new cove r style . 
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of the inside of the book has not changed 
much over the years. We feel the reader 
will become accustomed to a certain style 
and arrangement, and would prefer it to 
remain reasonably constant-somethin g 
f amiliar about each issue from month to 
month. Maybe some readers would pre­
fer mor e variety-how does one tell , 
without trying it out ~-and then it might 
be too la te to change IDack. We do strive 
to be accurate technically and to use con­
sistent and correct gr ammar and punctu­
ation, however. We see no r eason why a 
semi-technical magazine should use less 
than correct English. 

Covering the Field 

The gentle art of high fidelity com­
prises more than equipment. Not only 
are amplifiers and tUl'l1tables and tap e 
recorders and loudsp eakers all par ts of 
the whole system-so also are the sources 
of music or sounds that are played 
through them. Thus from the fir st issue 

photo for the firs t definiti ve 
art icl e in th e U.S.A. , Novem­

be r, 1949 . 

of AUDIO E NGINEERING in 1947 to the 
present, considerable space has been de­
voted to record reviews. On the classical 
turntable is Edward Tatnall Canby, who 
has been the mainstay of the record r e­
viewing staff f or fif teen years and who is 
also fair ly typical of the non-technical 
audiofan. He has an intense curiositv 
about equipment and he also has te~ 
thumbs-as he so often says. But he is 
a good guinea pig for new ideas-and 
if they are musically good, he is one of 
the first to espouse them. Charlie Robert­
son is a j azz buff at heart-and a news­
p aper reporter by profession. Cbet 
Santon is a dignified announcer over the 
air, and an enthusiast for the "listenable" 
type of music. Harold Lawrence, a rec­
ord company A & R man by profession, 
is full of interesting sidelights on music 
in general. J oe Giovanelli builds has OWll 

ham equipment, rep airs TV and mdio 
sets f or f riends, and has for a cmTent 
project the construction of a top-quality 
tap e recorder f or his own professional 
use. H erman Bm·stein is an economist 
when he's working and a tape hobbyist 
when he's not. The most recent staff con-

TIIA>~$t()fl .w.nos 
1~ It'U~D L(lVD.'S/'U1U:ft ('.A IJI.~lI~ 
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III~T~.tt" l.~ ,."rt.JI£(."(1JWl fli(; 
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tributor, Norman Crowhurst, is an en­
gineer-turned-writer with a flair for the 
tutorial-his TEASERS are just that. 

Industry Relations 

,AUDIO recognizes its resp onsibility to 
the entire high fidelity industry. We f eel 
that the hi-fi press should be fair to the 
reader in its p resentation of new ideas­
something· differ ent. Ideas that are just 
gimmicks should, in our opinion, be 
brushed off in keeping with their actual 
importance. On the other hand, the press 
should co-operate with manufacturers 
and their organizations whenever and 
however p ossible-opposing when it is 
believed necessary-but always offering 
a solid front to the public eye. If we do 
not always acclaim something as the 
greatest thing since the invention of the 
automobile, for example, it may be be­
cause we firmly believe it isn' t. And that 
is our basic p olicy-if the r eader is 
served honestly and well, the entire in­
dustry will benefit. And we believe also 
in c0-op el'ation between the members of 
the industry- exemplified by the I nsti­
tute of High F idelity Manufacturers. 
'Way back in 1953 we proposed the for­
mation of the Audio Council. Nothing 
happened then, but in 1955 the IHFM 
came into being. Th is year we proposed 
something else-and now we'll just wait 
and see what happens to that idea. 

The Last Words- of the 1 80th issue 

High fidelity is a serious hobby to those 
who pursue it-these audiofans put a 
lot of time and money and hear t and 
soul into it, and they expect a lot of 
satisf action in return . ViT e at AUDIO 
have the same hobby, r eally, and we 
enj oy being of whatever help we can to 
our fellow hobbyists. So we pledge for 
the next Fifteen Yeal'S to carryon in 
the same vein- improving whenever we 
can, but always trying to help the reader 
- and, in so doing, ourselves. IE 

Fig. 7. Covers up to date : Octobe r, 1956, w ith a drawing of th e action of a transisto r and a circular horn loudspeake r; April , 
1957, with a simple transistor circuit and anothe r home-buil t speaker e nclosure; Ja nuary, 1958, with the first publ ish ed photo 

of a ste reo record cutte r; and April, 1959, with typical hi -fi room settings. 
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High Fidelity with Transistors 
GEORGE FLETCHER COOPER 

W hen the proofs, the figures, were ranged in columns before me; 
W hen I was shown the charts and diagrams to add, divide and 

measure them, 
How soon unaccountable I became tired and sick . 

M
OST OF US KNOW THIS FEELING: it 
strikes me with particular vio­
lence when I see a 10,000 word 

article on, let us say, recent advances 
in bio-electrical instrumentation at the 
Cape Horn Entomological Institute. I 
do not hear Whitman's voice, but Lewis 
Carroll's Bellman, exclaiming "Oh, skip 
YOU?' dew/" uncle-.J) If, therefore, the 
reader feels that 

"The line too labours and the wOl'ds 
move slow" 

I beg him to remember that I am not 
free to skip forty years. Nor, as it hap­
pens, is that my wish: it is rather excit­
ing to see that the transistor is, at last 
or so soon, however you look at it, really 
breaking into the audio field. This is the 
Fifteenth Anniversary Issue of AUDIO: 
fifteen years ago there were no transis­
tors at all. A f ew, a 1:e1'y f e\y years ago, 
if you wanted more than a few milli­
watts of power you had to accept quality 
which you would hardly accept from 
your telephone. Now we have at least 
what you may call fairly high fidelity. 

This qualified approval is probably 
unfair. Professionally we have moved 
with tube amplifiers from the I-per-cent 
distortion of the late thirties to the 0.1 
per cent of the early fifties . In general, 
it seems that the transistor amplifiers 
have broken through the I -per-cent bar­
rier but have not yet made the 0.1 per 
cent, but this may be because it looks 
better to claim 20 watts at 0.5 per cent 
than 10 watts at 0.1 per cent. The trouble 
is that the men who write the brochures 
read Walt Whitman and they think that 
we do not want the proofs, the figures, 
the charts, the diagrams. 

P robably more important than the 1-
per-cent distortion figme is the break­
through in the 3-4000-cps :!';gure. Just 
how high you need to go in the frequency 
spectrum is anybody's guess : the Euro­
pean professional standard used to be 
16,000 cps for broadcast material sent 
over lines from one country to another. 
Since the problem here is to avoid inter­
national arguments about which country 
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Fig. 1. Ge nerali zed bridge circuit which 
is t he basis for all on circuits. 

Fig . 2 . Current path during one-half 
cycle in Class-B system. Each t ransistor 

may be n-p-n or p-n-p . 

Fig . 3 . With t ruly balanced operat ion the 
ce nterline is a nodal a xi s and X can be 

located to give us two half bridge s. 

lost the highs if a listener complained, 
that is probably a sensible and safe num­
ber to take. The new transistor amplifiers 
have broken right through this and are 
generally flat up to 20,000 cps or more. 

We have, I suppose, three topics. How 
has it been done, who has done it and 

Walt W hitman 

where do we go from here. It is simpler 
than the world of criminology, where 
you must ask, How, When, Where, Why, 
and Who, for When is now and Why is, 
well, if you do not know why designers 
are at work you are very lucky. 

How can be divided into two parts. 
Let us look at the background first. The 
real key to the advance in performance 
is the development of suitable transistors 
at a suitable price. The audio frequency 
transistor as we knew it only a few years 
ago just would not allow us to get high 
quality : the diffused-base power tran­
sistors with common emitter cut-off fre­
quencies around one megacycle make the 
whole feedback problem almost child's 
play. Indeed, it is only necessary to get 
power transistors which have a common­
emitter cut-off frequency of, say 30 kilo­
cycles and low-level transistors giving 
high-frequency performance td be able to 
break through to high fidelity. 

Added to this we have an attitude of 
mind. The circuits which are now being 
used are complex and represent a level 
which I do not think we have had pre­
viously in the domestic · field : indeed, 
they appear to be more complex than the 
submarine repeater which I saw in devel­
opment just a week ago. To some extent 
this reflects limitations in the devices 
themselves and it also, I suspect, reflects 
a determination on the part of the de­
signers to achieve the wanted perform­
ance in spite of the devices. 

Transistors introduce quite a few new 
problems and some advantages. The low 
impedance of transistor circuits is a 
mixed blessing. As we shall see, it en­
ables us to get rid of the output trans­
former. In return we find that we must 
use electrolytic capacitors: the last time 
I was told they were completely reliable 
nowadays I showed the salesman a Claim 
Form awaiting my signature from an 
engineer who was shot by one exploding. 
It is true that the catastrophic failures 
I have met have all been on high voltage 
types. A few years ago we even found 
electrolytics in the bass-boost networks, 
but they have mostly gone and the new 
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at the output. The other half-cycle, with 
Zl and Z . cut off, uses Z~ and Zs in 
series. In this arrangement the peak 
voltages across the speech coil is equal 
to the supply voltage minus twice the 
transistor saturation voltage : the peak 
voltage across any transistor is the sup­
ply voltage. 

Fig . 4 . Va riat ion of bas ic circuit used in part icula r a mp lifi er, Kn ight KN-4 50 . 

The basic alternative is to make Z s 
and Z . short circuits at signal frequen­
cies. If we redraw Fig. 1 as shown in F ig. 
3, with the load (the speech coil) split in 
two, we can see that in the:four-transistor 
bridge we have skew-symmetry about 
the center-line and therefore the point 
X should not move. H alf the power is in 
RLI and half is in R L2 . Since X should 
not move we tie it firmly down. Now RLl 

cannot know what happens to the right 
of the center line so we eliminate all the 
circuit there and we are left with Zl) Z 2' 
RLl) and the joint for point X. Some 
designers use a capacitor, which can be 
returned to either side of the supply 
line : others split the supply and return 

. X to the center point. If a single capaci­
tor is used, there is some danger that 
the difference in quiescent currents in the 
two transistors may cause the steady 
value of the potential at X to drift away 
from the half-supply-voltage point. The 
p eak swing 'across the speech coil (now 
R LI ) is equal to the half-supply voltage 
if this does not happen but is reduced by 
the amount of drift. Resistors, or com­
plex feedback circuits, can be used to 
reduce this effect and the split-supply 
can be r egarded as a particular low-d.c.­
impedance way of getting good center­
ing. 

circuits should have more stable fre­
quency characteristics. 

Complementary symmetry is another 
advantage which the transistor designer 
has at his service. Combinations of n-p-n 
and p -n-p transistors have an extra de­
gree of freedom which is especially use­
ful in the later stages of an amplifier 
where impedances are getting lower and 
where we must make the transition from 
single-ended to push-pull. The resulting 
configur ations have no tube equivalents. 

Noise we might expect to be rather 
worse with transistor amplifiers : after 
all, one can get heater hum, unweighted, 
down below Johnson noise. It is easier 
to smooth high-voltage low-current sup­
plies than low-voltage high-current, 
while transistors still make some noise of 
their own. The figures given for noise 
are thoroughly satisfactory, however. 

Microphony just does not come into 
the pictUl'e any more and I feel that we 
shall see this affecting future designs. 
Self-heating is, in some ways, a related 
featUl'e. One manufacturer claims that 
his 40-watt stereo pair dissipates only 
2 watts when quiescent compared with 
150 watts for the equivalent tube system. 
At full load, of course, the input power 
and the dissipation rise, but the total 
power is only 60 watts and the power 
wasted is mainly wasted at the output 
transistors . Thus not only is there much 
less heat but the heat is generated at a 
small number of points and can be car­
ried away by air flow without warming 
up the other components. The over-all 
r esult is that a complete stereo amplifier 
system takes up no more space than a 
single-channel tube preamplifier. 

The present state of design indicates 
that the shaking-down process haSi hardly 
begun. New designs will move towards 
a common pattern: if I knew what that 
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would be I should be in business. The 
first common feature we can see as prob­
able in the future is the bridge output 
circuit. In F ig. 1 we see the arrangement 
in its theoretical form . There are several 
practical forms, which is why such a 
bare abstract form is shown as a begin­
ning. It is safe to assume that there are 
no Class-A circuits in the mail to confuse 
the issue and we shall assume that we 
will always be dealing with Class B. I 
r efuse to distinguish these subtle varia­
tions around the cut-off point. From 
some points of view the simplest form of 
Fig. 1 uses a transistor as each imped­
ance. Considering one half cycle, Z 2 and 
and Z s are cut off so that the circuit be­
comes just the speaker coil in series with 
two transistors as shown in Fig . 2. If 
the draftsman has not betrayed me you 
should not be able to identify the emit­
ters: that is a deliberate omission, for 
various p-n-p, n-p-n combinations are 
possible although the circuits so far at 
hand show only p-n-p transistors right 

LOAD 

The full benefit of the bridge of half­
bridge OTL structures is obtained if 
there is no driver transformer. We find 
that it is here that complication really 
begins. One transistor in each arm of the 
br idge, or one transistor in the half­
bridge, can be driven by a p-n-p unit 
acting as an emitter follower: some de­
signers will obviously choose to form a 
Darlington pair. The other transistor is 
usually driven by a common emitter 

(8) 

Fig . 5 . Th e cascode ci rcu it, grounded-e m itte r grounded-base amplifier gives low 
inte rnal impedance. 
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Fig. 6. Output circuit used in TEe 5-15 amplifier. 
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Fig . 7. Output circuit of Omega 1600 am pl ifier. 

n-p-n transistor with a small collector 
load and sometimes, though not always, 
with a substantial amount of local nega­
tive feedback from an undecoupled emit­
ter resistance. It is in the provision of 
drive to these two stages that we see the 
most interesting variations. 

The variation shown in Fig. 4 is r ela­
tively uncomplicated and used a driver 
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transformer, as you can see from the cir­
cuit. The output stage looks pretty odd 
at first but each side of the half-bridge 
is in fact a cascode circuit, a common­
emitter stage driving a common-base 
stage. This has low internal feedback 
and enables a high supply voltage to be 
used. The textbook drawing of the cas­
code is shown, with its simple skeleton, 

in (A) and (B) of Fig. 5. The driver 
transistor is, of course, a power transis­
tor. In the circuit of Fig. 4 the feedback 
is very simple, just a resistor connected 
between the live end of the speaker and 
the emitter of the driver transi.stor but in 
a version of this circuit described by 
RCA the ground end of the speaker is· 
taken through a small resistor in the' 
driver emitter lead to provide current. 
feedback as well. 

A feature of the casco de circuit is tha t. 
with the high voltage, some 80 volts cen­
tered on ground, it becomes worthwhile· 
to provide a supply which is virtually a 
twin supply. The cu:cuit of Fig . 4 rum;. 
one half-wave rectifier into the negative· 
line, starting with -40 v. for the output. 
stage and dropping through a successioll 
of RC filters to feed the earlier stages 
with lower and quieter supplies, while a 
second half-wave rectifier, in the oppo­
site sense, provides a positive 42-volt. 
line for the other half of the output. 
stage. If the output stage is fully driven 
there should be 40 volts peak across the 
speaker. 

The circuit shown in Fig. 6 is also a 
half-bridge but, more conventionally, 
pernaps, in terms of current trends, uses. 
a Darlington stage and a stage with a 
grounded-emitter n-p-n driver for the' 
two active branches of the half-bridge. 
The supply here is a single-ended 28-
volts so that a battery can be used. A 
large rectifier and a resistor added in the' 
battery lead would let you keep the bat­
tery floating if you wanted to be sure of 
continuous working through a power 
failure. 

The third of the American circuits is 
shown in Fig. 7. This is a full bridge 
and each of the power transistors has its 
own directly coupled driver. The four 
power transistors are connected in a 
basic symmetrical bridge coufigUl"ation_ 
This allows the maximum peak-to-peak ' 
voltage appearing across the load 
(speaker) to approach twice the d.c. 
power supply potential. In general, r e­
liability and supply potential are in­
versely related. The use of four power 
transistors-rather than two-has the 
added advantage of lower power dissi­
pation in each unit. The power transis­
tors which constitute the four active 
arms of the bridge are driven in pairs. 
When transistor 1 is conducting, tran­
sistor 4 conducts and transistors 2 and 3 
do not conduct. SiIhilarly, when 2 and 3 
conduct, 1 and 4 do not. Associated with 
each of the power transistors is a driver 
transistor. Power transistors 2 and 4 are 
driven by emitter-follower p-n-p units 
in phase opposition. Their input signal 
is derived from a conventional transi stor 
phase-splitter circuit. Power transistors 
1 and 3 are driven by n-p-n units con­
nected as common-emitter amplifiers. 
The input signal to the n-p-n units is 

(Continued on page 82) 
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Anecdotal History of 

Stereophonic Recording 
RUSSELL J. TINKHAM';' 

Reminiscences about the birth of stereo by one of the early participants. 

IN THIS FAST-MOVING TECHNOLOGICAL 

AGE, we often take new developments 
for granted. We're amazed briefly, 

then accept the situation and hurry on 
with our own business. Only in our leisure 
moments do we find time to wonder how 
something has come about, and wonder 
about the motivations and trials of the 
people inv0lved, and perhaps about what 
really went on behind the scenes. 

It was inevitable, of course, since we 
have two ears, that someone would try 
to find a better way to use them for 
listening. After all, in the 1800's we'd 
had binoculars and stereo pictures for 
the eyes ... 

In 1892, just sixteen short years after 
Alexander G. Bell's historic "Mr. Wat­
son, come here, I want you," the first 
intelligible telephonic transmission, Bell 
demonstrated a binaural telephone. This 
was one of the scientific attractions at 
the world's Columbian Exposition in 
Chicago. Two telephones were set up in 
one room, and the listener, in an adjoin­
ing room, clamped a receiver to each of 
his ears. He could tell the position from 
which a person in the first room was 
speaking. 

Forty years later, in 1933, at the Cen­
tury of Progress Exposition in Chicago, 
Bell Telephone Company showed "Os­
car," the tailor's dummy, with two mi­
crophones set into the sides of his head. 
Oscar was in a small glass booth with a 
closed curtain between him and the 
thirty or forty people facing him. Each 
one held a pair of receivers clamped to 
his two ears. Each listener sensed that 
someone was moving arQund behind him, 
pouring water into a glass, or jangling 
keys, or dropping things on the floor, or 
whispering into one or the other of his 
ears. It took a strong-willed person not 
to look behind himself! Then the curtain 
opened to reveal a well-dressed Oscar 
standing with his back to the listeners, 
and a real, live man walking around in­
side the glass enclosure performing those 
many sound tricks once again. 

The year after Mr. Bell transmitted 
that first speech, Mr. Edison, on July 30, 

* Vega Electronics Corporation, Cuper­
tino, Calif. 
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1877, filed for a British patent on his 
tinfoil phonograph. Twenty-one or -two 
years later (1898 or '99) the Columbia 
Phonograph Company offered for sale, 
at $1000.00, the Multiplex Graphophone 
Grand (Fig. 1), the first known three­
track (simultaneous) phonograph.1 This 
was a conventional cylinder phonograph 
except that it used "Three Separate Re­
producers acting in absolute unison with 
three separate and distinct records (on 
the same cylinder) .. . The tones of the 
Multiplex are far more faithful to the 
original rendition of voice or instrument 
than those of any other talking machine. 
This fact is due to greater discrimination 
in the process of recording, rendered 

possible only by the use of separate re­
cording horns and styluses." But they 
didn't call it "stereo"-or even "bi­
naural." At $1000.00, this machine would 
now cost about $4000.00 based on the 
comparative purchasing power of the 
dollar. Can anybody think hi-fi stereo 
prices are high today ~ Yet this machine 
was certainly the forerunner of quite an 
industry. 

Of course, the objective of all develop­
ments along these lines has been to 
achieve naturalness and realism in the re­
production of music and sound. The ideal 
is the recreation of the concert hall in 
the living room (or placing the living 
room in the concert hall), a neat acousti-

Fig. 1. Facsimile 
of ad for the first 
known three-track 
reproducer. (Re­
printed from "From 
Tin Foil to Stereo," 
copyright 1959 by 
Howard W. Sams 
& Co., Indianapo-

lis, Ind.l 
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cal trick ! Your author has a tape dub 
from a Columbia record, made in 1915, 
reproduced on a machine of that era, 
whereon just prior to the music, a voice 
states: 

"The music of Columbia Double Disc 
records is the music itself, not merely our 
idea of what we can make the people 
think music ought to be. You are assured 
of as perfect a record on each side of the 
disc as you ever bought before under any 
name at any price. Perfect in surface, 
perfect in tone, and extraordinary in 
durability, the Columbia process of r eo 
cording produces a naturalness and 
roundness and perfection of tone that is 
positively unequaled in any other. The 
singer's voice as recorded in the Colum· 
bia Laboratory is the living voice of the 
artist : clear, flawless, and natural. And 
from the simple brassy notes of the bugle 
to the delicate tone shading of the violin, 
Columbia recording of instrumental 
music is marvelously true.-And now the 
splendid ensemble of the full orchestra." 

Despite such statements of finality 
from sales departments, engineers as a 
rule tend to ignore them. Engineers are 
naturally curious, and keep disproving 
such statements-and then propounding 
other statements just as final. For ex­
ample, J. P. Maxfield and H. C. Harri­
son, of Western Electric, in an article 2 

published in 1926, dismissed the dual 
channel or binaural method as impracti­
cal. In its place, they advocated another 
technique, using two microphones to 
achieve an "artificial effect of placement." 
That same year, Mr. Maxfield was loaned 
by W estern Electric to the Victor Talk­
ing Machine Co. where he organized and 
headed the Research and Engineering 
Department. This was the beginning of 
the scientific approach to recording, dis­
placing the empirical methods which had 
been in use since Edison's time. Later, 
in 1929, Maxfield joined ERPI (Elec­
trical Research Products, Inc., a subsidi­
ary of W. E .) where he made important 
contributions to electrical recording of 
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Fig. 2 . Blumlein's 
1933 experimental 
45/45 stere "mov­
ing iron" disc cut­
ter. (Photo cour­
tesy Dr. G. F. Dut-

ton, EMI, Ltd.) 

sound in perspective for motion pictures. 
Since dual-channel recording was "im­

practical," the "Maxfield pick-up," using 
two microphones feeding a single chan­
nel, came into use for recording and 
broadcasting. For orchestral pickup, one­
nondirectional mike was placed out in 
the auditorium at a point where the 
sound intensity of the direct sound was 
approximately equal to the intensity of 
the reverberant sound. The other, 01' ac­
cent, mike was placed close to the orches­
tra. This one preferably had a unidirec­
tional response pattern and was used to 
pick up the weaker instrument sounds 
while minimizing the reverberant pick-up. 
Mathematical formulae were developed 
to calculate the correct positioning of 
the mikes in the room. This technique 
was used with great success on the Tele­
phone Hour radio broadcasts during the 
1940's.3 

By 1930, both the people at Bell Labs 
in this country and of Electric and 
Musical Industries, Ltd. (EMI) in Eng­
land were deep in work leading to stereo 
sound reproduction. 

In the U.S., this work led to the sound 

Fig . 3 . Blumlein's 
1933 experimental 
45/ 45 stereo disc 
pickup. It worked 
but was ahead of 
its time in relation 
to the recording 
techniques then 
used . (Photo cour­
tesy Dr. G. F. Dut-

ton, EMI, Ltd.) 

of the Philadelphia Orchestra playing in 
the Academy of Music, Philadelphia, be­
ing transmitted over three separate tele­
phone circuits and being reproduced in 
auditory perspective at Constitution 
Hall, Washington, D.C. This was in 
April, 1933. More will be said about this 
later. 

And in England, on December 14, 
1931, A. D. Blumlein, of EMI, filed for 
patent on the 45/45 disc cutter and re­
producer. This patent (number 394325), 
twenty-two pages long, was issued June 
14,1933. The cutter could engrave either 
45/45 or hill-and-dale/lateral grooves 
depending on how the associated circuitry 
was connected. Dr. G. F. Dutton, of 
EMI , has kindly furnished the pictures 
(Figs. 2, 3) of Blumlein's 1933 experi­
mental "moving iron" cutter and the 
pickup used to play the resulting records. 
Dr. Dutton tells4 what happened next. 

"The reproduction quality in these 
early days was limited by the surface 
noise of the shellac pressing, and by 
the tracing distortion due to the large 
reproducing stylus. The frequency 
range was limited both by the cutter 
and the reproducer heads, and it was 
very soon found that reproduction quality 
could not be sacrificed in noise, distor­
tion, or frequency range in order to ob· 
tain a stereo system. In other words, a 
stereo reproduction can only be effective 
if each channel is operating under very­
high-quality conditions. The stereo disc 
therefore was shelved pending the de­
velopment and improvement of the gram­
ophone t echnique." 

The Bell Labs series of experiments, 
culminating in the Philadelphia-Wash­
ington transmission on April 27, 1933, 
has become classic. These experiments 
were reported in five articles published 
in the Bell Laboratories Record during 
1933 and 1934. They were later re­
printed5 by AUDIO in 1957 because of 
the great public interest in stereo which 
had by that time developed. 

Dr. Leopold Stokowski, Director of 
the Philadelphia Orchestra, had been in­
terested in the possibilities of electrical 
systems for the production of exceptional 
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orchestral effects. This stimulus, plus the 
researches of BTL engineers, brought 
forth the historic three-channel system 
used in the Philadelphia-Washington 
event which included everything from 
microphones to loudspeakers. Even to­
day, almost 30 years later, the charac­
teristics of this system are enviable. Let's 
look at the requirements for such a situ­
ation. The modern symphony orchestra 
puts out a dynamic range of 70 db from 
ppp to fff. It generates frequencies 
from 35 to 16000 cps. Its sound power, 
integrated over 0.2 sec., is 20 watts. This 
1933 transmission system, over-all from 
microphone, through a score of tele­
phone repeaters, power amplifier and 
out of the loudspeakers, had a signal­
to-noise ratio of better than 80 db: silent 
passages were silent; no hum or hiss. It 
had an over-all acoustically equalized 
frequency response from 35 to 16000 
cps : the instruments sounded natural, 
without frequency distortion. And it had 
an acoustic power-handling capability 
of 20 watts: a bang on the tympani 
didn't fall apart upon reproduction. The 
illusion was said to have been astonish­
ingly natural and lifelike. But this event 
was an instantaneous reproduction of 
sound. Recordings with such faithful­
ness, be they tape or disc, are still not 
commercially possible. 

At the conclusion of World War II, 
German tape recorders found their way 
to this country via J. Herbert Orr of 
Irish Tape fame, Jack Mullen, now of 
Mincom, and the late Col. Richard 
Ranger. In 1945, Joe Begun, of the 
Brush Development Co., brought forth 
the first commercial tape machine in the 
U. S., the "Sound Mirror." In 1946, 
Marvin Camras at Armour Research 
Foundation, who already had several 
armloads of patents in the magnetic re­
cording field, labored in the chem lab for 
a month gradually accumulating a pound 
of iron oxide. He sent it to Minnesota 
Mining and Manufacturing Co. asking 
them to coat it on some 14-in. wide strips 
of tape. He felt this oxide coating would 
be an improvement over the few German 
samples and others that were then avail­
able. Camras said to be careful of that 
pound of oxide, it was all he had, and 
it had taken a month to make it. 3M 
wrote back saying they'd be glad to do 
the coating · job, and asked him whether 
in his experiments he could use more 
oxide like the sample if they were to 
send him some. He replied in the affirm­
ative. A day or so later, a 100-pound 
bag of the stuff was delivered to an 
astonished Camras. Your author learned 
later (1950) how 3M chemists produced 
so much so rapidly. It seems that 3M 
used iron oxide to color the mix for 
composition roof shingles, one of their 
big products. They'd made a batch of 
coloring that was off-color and couldn't 
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be used in producing shingles. Many 
sacks of this lay for years in a ware­
house. Somebody remembered it, checked 
it chemically, and discovered that it was 
similar to Call1l'as' precious pound, Since 
then, your author has often speculated 
on whether there may be a correlation 
between the saving of these unusable 
bags of iron and the "Scotch Brand" 
name on the tape subsequently made 
therefrom. 

In 1946, Armour Research Founda­
tion, Chicago, had a two-track tape reo 
corder which, under Marvin Camras' 
direction, was used particularly for bi­
naural recording, although they also 
tried stereo reproduction with speakers, 
Camras, in a recent letter to the author, 
goes on to say: 

"We were impressed with the fact that 
in listening to our binaural recordings 
one could pick out the wanted sound and 
reject the undesired voices, reverbera· 
tions, etc. We made known our results to 
licensees, and about this time Ray Zenner 
wrote an article expounding the merits 
of binaural recording, A paper entitled 
a 'Binaural Magnetic Recorder' was pre· 
sented at the Acoustical Society of Amer· 
ica meeting in New York in May, 1947. 

"In 1947 I constructed a deluxe ver­
sion, a three-channel outfit on half-inch­
tape (actually 6 channels, 3 each way) _ 
Western Electric 639-B Cardioid Micro­
phones were used for pick-up. We took 
this one to many musical events ranging 
from the dance combo at Arthur Mur­
ray's Chicago Studio, to the lIT Dra­
matic Society. 

"The Chicago Musical College became 
interested in our work, and allowed us to 
experiment with microphone and speaker 
arrangements in several kinds of room 
environments during rehearsals. When we 
had collected a sufficient variety of good 
recordings we sponsored a 'debut'. in a 
downtown hotel, jointly with the Chicago 
Musical College, ARF, and lIT, where 
we introduced stereophonic tape music to 
the public. Our program included orches­
tral music (Prokoffief's "Classical Sym­
phony"), vocal selections from Gershw~n, 
and choral music. We got some mce 
write-ups in the press, but since no equip­
ment was available on the market, there 
was not much that the average hi-fi 
listener could do about it. 

"We tried to interest recording com­
panies such as RCA and Columbia, sl:lg­
gesting that the efforts of people hl>;e 
Toscanini ought to be preserved on multI­
channel stereo master tapes for future 
possibilities even though they seemed 
rather remote at the time. As far as I 
know, nothing was ever done. (I'll bet 
they are now kicking themselves about 
that one.) 

"In 1948 and for many years after­
wards our stereo program was ,in great 
demand and was demonstrated all over 
the USA, mostly before technical so­
cieties such as the IRE, AlEE, SMPTE, 
Sigma Xi, etc. It was written up in Elec­
tronics (August, 1948), Tele-Tech (Elec­
tronic Industries) (July, 1949), and Pro­
ceedings of the IRE (April, 1949). 

"In the course of our travels we used 
the equipment for recor~ing when~ver 
the opportunity presented Itself. Partlc~­
larly during May of 1948, at NBC ill 

Hollywood, we set it up on a handtrn~k 
and wheeled it from studio to studlO 

picking up rehearsals such as the Lucky 
Strike Hit Parade, and the NBC orches­
tra. The musicians were especially im­
pressed with binaural playback. One con­
ductor remarked that (impossible as it 
might seem) the reproduced sound was 
even more pleasant than direct listening. 
We got permission from the musicians 
union and other authorities to do the ex­
perimental recordings, but just to make 
sure that we would not use them, they 
had a couple of 'jokers' stationed near 
the microphones who made audible re­
marks at intervals, many of which were 
'unprintable' ." 

The author, at that time connected 
with Magnecord, had been selling wire 
and tape recorders (single channel) 
since 1947 to Chrysler, General Motors, 
and various air-intake silencer and 
muffler manufactw.'ers for recording the 
noises of automobiles at their proving 
grounds. These uses, supposedly, would 
make it easier to analyze the sounds in 
the peace and quiet of the lab rather 
than while bounding around in the back 
seat during a wild ride over rough road. 
Then one day in the summer of 1950, 
Larry Ball, Director of Acoustical En­
gineering for Chrysler, phoned an invi­
tation to be his guest at a Society of 
Automotive Engineers' meeting in 
French Lick, Indiana. He thought it 
would be a good opportunity to meet 
many more potential customers in the 
automotive field. He said, as added in­
ducement, that the Ethyl Corporation 
(gasoline additive) cocktail hour was 
worth attending if nothing else. (It was; 
they had mountains of shrimp, gallons 
of sauce, hundreds of toothpicks- and 
various liquids.) 

A symposium on noise reduction in 
automobiles was held one warm summer 
morning of the convention. About forty 
men from the various facets of the auto­
motive industry were seated in a circle 
outside under the trees. They repre­
sented tire manufacturers, muffler peo­
ple, body builders (auto), .and automo­
bile acousticians. The cIcadas were 
buzzing in the trees. Wind noises, cooling­
fan noises, tire whine, and methods of 
reducing these, were discussed. Then the 
trap was sprung. 

Dave Apps of General Motors turned 
to your author and said, "We've been 
buying recorders from you for some 
time now and using them to record all of 
these noises for analysis. Now, tell me, 
why is it that when we record the noise 
made by an automobile being driven 
over a cobblestone road, and then repro­
duce it in the lab over the finest quality 
speaker we can get, it doesn't sound like 
a car going over cobblestones. It sounds 
like pebbles rattling in an old tin can." 

So that was the reason for the invita­
tion to attend. Then several others com­
plained about how unnatural the var­
ious noises sounded when reproduced, 
but how good music sounded when ma~e 
on the same machine. For a moment thIS 
was a stopper, and time for thought was 
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requested. Why, indeed' In digging back 
tbrough the memory, the Philadelphia­
Washington sound transmission came to 
mind. And experiments with having a 
secretary transcribe (very successfully) 
a heated conference replete with more 
than one person talking at a time from a 
binaural recording. Could it be that we 
hear what we want to hear because our 
brains are able to pick out what we wish 
to hear and reject or minimize all other 
interference-but only if we have an 
input to the brain from both ears at the 
same time' If this is true, the human 
thus has a natural built-in discriminator. 

A few minutes later, Larry Ball 
(Chrysler) said, "Well, what's the an­
swer1" 

A very short time course in the theory 
and practice of binaural listening fol­
lowed, with a recall of Camras' two-track 
machine. Could Magnecord build such 
a machine ~ It could, and did. General 
Motors later tried it out.6 Then Magne­
cord made several more for that indus­
try. The heads were "staggered," using 
two half-track heads, one for the inner 
track, one for the outer, in two separate 
head boxes. This was the quickest way to 
build such a machine without crosstalk. 
This later led to another problem : stag­
gered or stacked heads ~ It would have 
taken too much time to figure out how 
to shield one head from the other in the 
same housing. 

Shortly after the delivery of the first 
few binaural Magnecorders to the auto­
motive industry, the author left that 
company, later to join Ampex. 

During the spring of 1951, Eugene 
Carrington of Allied Radio Corp., Chi­
cago, who at that time was Director of 
Educational Sales, took a binaural Mag­
necorder out to his farm. He recorded 
all sorts of barnyard noises with a trac­
tor plowing a field nearby and cars 
running past on the road. Later that sum­
mer, he took the apparatus up to Inter­
lochen, Michigan, to Dr. Joseph Maddy's 
Summer Music Camp where he recorded 
the orchestra and other groups binaur­
ally. He confirmed the findings of earlier 
researchers that for binaural listenino' 
(headphones over the ears) the micro~ 
p~ones, spaced the ear distance apart, 
Yielded the best results. This ear-spaced 
technique was later to trap many who 
wished to listen over loudspeakers. 

Shortly after Gene Carrington re­
turned from Interlochen, he stopped the 
writer while he was strolling through the 
Allied store. Gene's activities had been 
secret up to then . "Want you to hear 
something- recordings from Inter­
lochen." 

He had a recorder, an array of 
switches, and headphones. Since custo­
mers might be disturbed by a loud­
speaker in the store area, he was using 
headphones. The recording was a good 
(monaural) pickup. Then. in 10 or 15 
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seconds, he flipped a switch. A shiver 
ran up the writer's back, and the fuzz 
on his bald head felt as though it was 
curling. He'd flipped from one track 
feeding both phones to the two separate 
tracks feeding the separate phones. For 
all of his theoretical knowledge, he had 
never really had an opportunity to hear 
such a recording before. 

Magnecord gave countless demonstra­
tions of Carrington's recordings at many 
trade shows during the next year. Then 
Ched Smiley of Livingston Electronics, 
New Jersey, picked up the challenge and 
made the first two-track (staggered) 
commercially available binaural releases 
on tape. Some of the more affluent citi­
zens of the land responded by purchas­
ing both machines and tapes. But the 
going was rough, the musical groups 
weren't equivalent to orchestras led by 
Toscanini, and there weren't too many 
affluent music lovers. 

Emory Cook, of Stamford, Connecti­
cut, shortly thereafter marketed 12-inch 
diameter micl'ogroove stereo discs re­
corded at 33Y3 rpm. This was not the 
single-groove complex system as now 
used and as first done by Blumlein of 
England, but a two-channel system with 
one channel recorded on the outer half 
of the disc and the other concentrically 
recorded on the inner half. The two 
pickup heads were mounted several 
inches apart on a common arm and em­
ployed a micl'ometel' screw adjustment 
between them. The handling of the pick­
up system was somewhat tl'icky, and this, 
with the short playing time of 12 min­
utesf left much to be desired, although 
the musical l'esults were good. 

The technique of using micl'ophones 
spaced six inches apal't employed by 
Magnecol'd at that time, and of repro­
ducing the results over two widely 
spaced speakers led to some ludicrous 
results during demonstrations. For ex­
ample, take the case with the two mikes 
spaced thusly in the center of a stage 
and the two loudspeakers used to re­
produce the resultant recording spaced 
near the two sides of the stage. When­
ever a person moved slowly from one 
side to the other in front of the two 
mikes, upon playback he would seem 
instead to leap from one side of the 
stage to the other. 

To gain experience, the author, by 
then with Ampex, took a Model 400 re­
corder with two-track, in-line heads to 
the University of Illinois, his alma 
mater." A week was spent recOl'ding both 
the University Symphony and the Illi­
nois Band. Incidentally, John Philip 
Sousa left his entire library to this band. 
Various microphone types, both direc­
tional and non-directional, and various 
spacings, close and spread, near and far, 
were tried, including a two-channel or 
stereophonic "Maxfield (double mike) 
pick-up." Various reproducing speaker 

arrangements were likewise tried in the 
large halls where the recordings were 
made and in small rooms. The early 
work (1932-33) of Bell Labs was re­
called again. The school song, Hail to 
the Omnge, sung by the band ( !) played 
an unexpected role a few years later. 

Dr. Wolfgang Kuhn (now at Stan­
ford University) the professor of music 
who was head of musical recording for 
University of Illinois, and others on the 
school faculty aided in the experiments 
and criticized the results musically. The 
most interesting result was an invitation 
to return a couple of months later to 
record stereophonically (not binaurally) 
the University Symphony and Chorus 
under Dr. Leopold Stokowski as guest 
conductor. Upon being introduced to 
the great man in the hotel lobby and 
learning that we were from Chicago, he 
asked, "Do you have your guns with 
you?" 

As the concert was to be released mon­
aurally over the nationwide NBC net­
work at a later date, the university 
sound engineers as well as the writer's 
crew (himself) were busy prior to the 
first rehearsal stringing cables and set­
ting up to make both monaural and 
stereo tapes. Magnecord had asked per­
mission to record the concert, which the 
university gave them. Dr. Stokowski had 
graciously said he would stop at any 
point during the rehearsal that we wished 
and repeat sections, or hold until we 
were ready. He knew the recording 
problems; he'd been making Victor rec­
ords since before 1915. We were de­
lighted with his offer of cooperation. 

The monaural tapes for broadcast 
were to be made during the dress re­
hearsal, the stereo tapes during the ac­
tual performance. 

But when Stokowski conducts, he im­
merses himself in the music and forgets 
all else around him. The crew making 
the monaural recording missed a cue at 
one point; Stoky got going before the 
recorder did and he kept going while the 
mixer engineer in the side balcony waved 
frantically for him to stop, per agree­
ment. But the music went on. It was 
suggested that the mixer might attract 
Stokowski's attention by whistling. After 
all, it was a rehearsal and the recording 
was no good without a clean start. So 
with fingers in mouth, a piercing 
"screeeee" cut through the auditorium. 
Stokowski froze with his baton midway 
through an upbeat, then collapsed b~ck­
wards in a slump on his high stool. He 
put his face in his hands for a few mo­
ments, then turned to the balcony and 
said in a very clear voice, "I told you to 
stop me, but did you have to be so vio­
lent about it 7" 

The I'e cording experiments in stereo 
done at this time were reported in this 
journaF at the time and served as the 
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Fig. 4. Byrns Orchestra binaural recording session, 1952 for Capitol records. Note 
the "blockhead" with two mikes on the left. (Photo c~urtesy Ed Uecke, Capitol 

Records), 

basis for the three-track demonstrations 
at the West Coast Audio Fail' in Los 
Angeles in February, 1953. Through the 
cooperation of E. H. U ecke, Director of 
Development Engineering for Capitol 
Records, a three-track demonstration 
tape was made up consisting of the 
Southern Pacific train coming into, stop­
ping, and leaving the Glendale stat ion; 
Lawrence Welk's orchestra playing its 
theme song; the Santa Monica Sym­
phony, and George Wright on the Wur­
litzer pipe organ. 

Ed Uecke has this to say about those 
days almost 10 years ago: 

"In inquiring into our early history of 
stereophonic recording, I find that we 
really came in by the back door. Origi· 
nally we experimented with a two track 
recorder for 'binaural' reproduction using 
headphones and made several experi. 
mental recordings in 1952. I am enclosing 
two (2) photographs (Figs. 4 and 5) of 
a session done on April 25, 1952 showing 
an orchestra conducted by Harold Byrns. 
You will note the influence of the U. S. 
Naval Electronic Laboratories research 
using two (2) microphones spaced at the 
ears would be in a human head with 
hatter's block to simulate the head. The 
demonstration of localization using head­
phones was spectacular and we were all 
quite thrilled. Because of the way in 
which stereophonic reproduction had been 
handled in motion pictures, there was a 
strong inference that three-track record­
ing would be necessary or at least highly 
desirable for loudspeaker reproduction. 
You may remember that there was a 
three-track ~-in. Ampex tape machine 
which made its appearance in Los Ange­
les and I believe that Santa Monica Sym­
phony recording was done with this 
equipment. Anyway, it was not until 
August of 1952 that we obtained a satis­
factory proposal from Ampex to con­
struct a %-in. three-track tape machine. 
This was delivered to us on January 6th 
of 1953 but was not immediately used 
for stereophonic recording. Its first ap­
plication was to record vocal, chorus, and 
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orchestras at the original session which 
was later to be mixed to obtain the best 
balance of sound for a monophonic rec­
ord. One of our first sessions was with 
Gordon McRae done on January 19, 1953, 
and a few days later we made the now 
famous Lawreuce Welk three-track stereo­
phonic recording which was re-recorded 
to three-track ~-in. tape and used at the 
February, 1953, AES Convention. Accord­
ing to Bill Cara, who was the convention 
manager that year we had an attendance 
of 13,000 people at the demonstration 
February 5th, 6th, and 7th." 

Among those 13,000 people, as one 
might expect, were several from various 
motion picture studios. Wide screen 
"CinemaS cope" was about to be released 
in an, effort to stimulate an industry 
beset by competition from home TV. Al­
though much work had been done from 
time to time with multi-track' optical 

Fig. 5. Closeup of 
the "tailors dum­
my" shown in Fig. 

4. 

film recording since the late twenties, 
culminating with the Disney road show 
relea~e of "Fantasia" in the late thirties, 
it took this demonstration of three-track 
magnetic tape to convince Hollywood 
that magnetic sound tracks on film, in­
stead of optical, might be practical for 
general theater release. "Cinerama," 
using seven magnetic channels on a sepa­
ra te film synchronously locked to the 
picture film, was then being shown in 
only two or three specially equipped 
houses in the country. It should be noted 
that Camras had shown magnetically 
striped film in 1947 to the SMPTE. So 
the first releases of "CinemaSoope" were 
made with four magnetic stripes on the 
film, two on each side of the sprocket 
holes on each side of the film. Three 
stripes were wide and used for the three 
speaker channels behind the screen. The 
fourth was narrow and used for the 
"surround" speakers out in the audito­
rium to create special effects. 

A few months after the 1953 Audio 
Fail' demonstration, a phone call from 
Hollywood inquired as to whether 
Ampex was interested in providing some 
special recording equipment for a Mr. 
Anderson. Possibly. He would be up to 
visit the plant. Mr. Anderson and sev­
eral others showed a few days later. 
When they were sure that the plant was 
interested, had the capability, and that 
no one could overhear the conference, 
Mr. "Anderson" was reintroduced as 
Michael Todd. Under the direction of 
Walter Selsted, formerly with Ampex as 
Director of Research, the company built 
a special 7 -track system for him. This 
was the start of the Todd-AO system. 

Pentron, in late 1953, built a 6-track 
machine, their "electronic orchestra," 
wherein six different orchestral instru­
ments were recorded, one to a track. Six 
speakers were arranged physically in 
the room and the six musical instruments 
would normally be arranged. The jazz 
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Fig. 6. Rehearsal for "Soundorama" ste reo recording concert of the Philadelphia 
Orchestra, February, 1956, Eugene Ormandy conducting. Note two·channel stereo 
mike placement. The center mike was used for monophonic "protection" recording. 
The loudspeakers were later shifted to center of orchestra in two groups of three 
each, middle right and left, for better stereo reproduction in hall. (Photo courtesy 

Sound Recording magazine. Adrian Siegal, photographer.) 

reproduced was natural and stimulating 
at several hi-fi shows. 

In 1954, John Leslie, formerly with 
Ampex as Chief Engineer for Profes­
sional Recorders, and the author, for­
merly Marketing Manager for the same, 
decided to see what might be done to 
build an inexpensive two-track playback 
tape machine, one which might possibly 
fit the home pocketbook. A regular pro­
fessional two-track stereo recorder car­
ried a price tag of better than $2000.00. 
It was figured that many people who 
bought tape recorders used them at first 
to make recordings, but soon used them 
only for playing the tapes they'd made 
and only occasionally thereafter used 
the recorder as a recorder. By this time, 
a compact extended-range speaker-am­
plifier had been placed in production 
and a small tape deck, the Model 600, 
was available. All that was needed was 
a two-track playback-only amplifier to 
feed two speakers, plus an inexpensive 
( !) two-track in-line head. We liad to 
repackage the 600 and multiply it by 
two. The inexpensive two-track in-line 
head caused some problems. Although 
the project wasn't exactly authorized, 
management was forgiving when they 
heard the system as it played Hail to the 
01'ange by the Illinois Band, and the 
Symphony Orchestra stereo tapes re­
corded in 1952. Arthur Fiedler of the 
Boston Pops Orchestra, who conducts 
the San Francisco Orchestra during the 
summer season, was the first outsider to 
hear the new system. He was tremen­
dously impressed, and felt that this was 
the next big step in home music. But all 
concerned recognized that it would take 
one of the big recording companies to 
push this technique into the home. 

Very quietly and without any fanfare, 
one of the com~anies had been making 
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some stereo masters experimentally. W. 
H. (Bill) Miltenburg of RCA Victor, a 
short time later to become its director of 
Recording, recalls those events. 

"AI Pulley (of RCA) and I made the 
decision to record stereophonically on a 
trial basis in 1954. The first stereo re­
cordings produced by RCA Victor were 
made using a pair of converted RCA­
RTll recorders (Fig. 8) equipped with 
handmade heads. Our first (test) was in 
New York City, then to Chicago where 
'Also Sprach Zarathustra' and 'Ein Hel· 
denleben' were recorded, with Dr. Fritz 
Reiner conducting. «These» subse­
quen tly became the first stereo releases 
for Victor. The decision to r ecord all 
masters, using the three-track technique 
( (instead of the original two-track, as in 
the first experiments» was mine." 

Dr. Dutton reports that in ' April, 
1955, EMI first marketed stereosonic 
tapes in England for a home user. (Note 
the English spelling.) These were two­
track, 7% ips, as were RCA Victor's 
first releases. And for some time the 
English releases far exceeded those in 
the U. S. in number, but they were diffi­
cult to obtain on the west side of the 
Atlantic. 

That same fall (1955), the writer 
made a tour of the major recording com­
panies in this country showing them the 
two-track playback tape unit which 
Arthur Fiedler had heard. A demonstra­
tion tape had been assembled from a 
great number of tape dubs from old rec­
ords, starting with the sounds of 1899 
and progressing up through the years to 
the LP disc-all played through only 
one of the two speakers, of course. Then 
8> tape master of the LP just played 
(with no "ticks and pops") was followed 
by a spine-tingling passage from RCA 
Victor's new stereo release, "Zarathus­
tra." 

The reception of this demonstration 

by the professionals was mixed. Some 
were impressed with the commercial pos­
sibilities. One saw the "battle of the 
speeds" all over again between discs 
(monophonic at that time) and tape 
(stereo) . They weren't about to kill 
themselves financially again as they al­
most had with 78-vs.-45-vs.-33Ys which 
had been pushed at a confused public 
who didn't know what to buy. And some 
of them, on hearing the stereo tape, just 
plain denied that stereo was physically 
possible, even after hearing it! 

But Livingston Electronics and RCA 
Victor kept putting out an occasional 
stereo tape. VM Corporation made 
stereo conversions for their tape re­
corders in 1955 so that people could hear 
the new tapes. The "staggered" VS. 

"stacked" head configuration became the 
issue, with the obviously better solution 
("stacked") finally winning out. 

Bill Miltenburg reports on the next 
steps taken by Victor. 

"Ampex produced four lh-inch t ape 
triple-track units in 1956 for RCA Victor. 
At the time of the order it was my im­
pression they were the first of this type 
produced by Ampex and I believe you 
were deeply involved in these discussions. 
Two of these machines were delivered to 
Republic Studios in Hollywood for use 
on the Jascha Heifetz sessions with the 
Hollywood Studio orchestra. You may 
recall the urgency of the situation, and 
the subsequent arrival of two of your 
engineers to attempt the alignment and 
re-checkout of the machines. Because of 
the «basic» misalignment of the gaps 
in the heads, the re-recording of these 
masters had to be performed on the 
machines upon which they had been 
recorded." 

. . . " As far as I can ascertain, the 
stereo disc idea in the United States was 
mine. This is difficult to pin down because 
many people have claimed they were 
working on the project during this period. 
However, the record speaks for itself; we 
did contact Westrex in 1954. To say that 
they were less than enthusiastic is the 
understatement of the year. They finally 
agreed to consider the idea, although they 
cautioned me not to expect too much. 
Of course RCA V management gave me 
little encouragement. 

"About a year later, after a number of 
telephone calls, letters, etc., I decided to 
set up a meeting in Hollywood to deter­
mine if Westrex had any interest in the 
project. This meeting was held in 1955 
with Messrs. Wyte, Frayne, Davis, and 
myself, at the Westrex offices. In the in­
terim I had contacted Ed Uecke of Capi­
tol, and learned he was also pushing 
Westrex. Due to the urgency and pres­
sure, plus a guarantee, they began work 
on the project. We decided on the 45/45 
approach after many discussions, trials, 
errors, etc. We also ruled out the vertical/ 
lateral method because of the vast amount 
of experience we all had with that method 
during the early motion picture days. 
During this period I learned A. H addy 
of London Decca was experimenting with 
the vertical/lateral system; this was later 
substantiated. 

"RCA V began production of two-track­
prerecorded tapes in the latter part of 
1955. We were ·also working on the car­
tridge during this period. I believe RCA V 
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released their first cartridges during 1958. 
They are still producing cartridges." 

In an effort to show the public what 
stereo tape could do, two important 
major demonstrations took place in 1956: 
one in Philadelphia on February 13, and 
one in San Francisco in early March. 

Eugene Ormandy, conductor of the 
Philadelphia Orchestra, invited M. Rob­
ert Rogers, president of WGMS, Wash­
ington, D. C., to produce "Soundorama." 
Billed as a High Fidelity Concert and 
Recording Session put on to aid the 
orchestra's pension fund, Mr . Rogers in­
vited three companies (Ampex, Fisher 
Radio, and J ensen Manufacturing Co.) 
to participate with their equipment. On­
the-spot two-channel stereo recordings 
were to be made and reproduced imme­
diately thereafter over speakers mounted 
on the stage to show how faithfully the 
full sound of the orchestra could be re­
produced with modern recording and 
reproducing equipment. This concert 
was the best attended of any during the 
entire Philadelphia season. The program 
consisted of Britten's "Grownup's Guide 
to the Orchestra;" Rimsky-Korsakov's 
"Capriccio Espagnol ;" Bach's "Toccata 
and Fugue in D Minor"; and Strauss' 
"Dance of the Seven Veils." 

About the "Caprice," said Rogers, who 
acted as commentator, "Here is a Span­
ish number with an Italian title written 
by a Russian and played by an Ameri­
can orchestra." 

The Fugue portion of the Bach had 
previously been recorded during re­
hearsal. During the concert, the orches­
tra played the Toccata and were to fake 
the playing of the Fugue as it started, 
with the previously recorded section 
segued in at the start of it. Those of us 
responsible for riding gain and pushing 
the start button on the recorder had a 
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few anxious moments, hoping nobody 
had diddled the level, that the equipment 
would go when it was supposed to, and 
that the orchestra would be able to catch 
the cue. Ormandy, always a delight to 
work with, led into the Fugue and kept 
on conducting. The start button was 
pushed and the music came out. In about 
ten bars, the orchestra quit faking and 
laid down their instruments. The music 
kept p laying. The audience responded 
generously, and the engineers relaxed to 
listen, too. 

The following month, with the co­
operation of Enrique J orda and the San 
Francisco Symphony Orchestra, W alter 
Selsted headed a team that used a three­
track machine, using lj2-in. tape running 
at 30 ips, to put over the best piece of 
fakery ever.S Three Altec 22D micro­
phones were used. Three Altec theater 
speaker systems were buried-almost 
out of sight-in the midst of the orches­
tra. During rehearsals a sound-level 
meter was used in several parts of the 
hall to set the speaker acoustic level to 
match that of the orchestra. The acoustic 
frequency r esponse of the system was 
carefully checked and appropriate equal­
izers were inserted to correct the over-all 
response to better than 12,000 cps. The 
usual tape hiss often noticeable on other 
systems was inaudible to all save those 
in the first few front rows, largely be­
cause of the optimum equalization pos­
sible at 30 ips. 

The hall was virtually a sellout and 
again the best attended performance of 
the entire symphony season. Dr. J orda 
stepped out of the wings and onto the 
podium. The baton was raised. The tape 
machine, mounted in a rack, right stage 
in full view of the audience, was started 
as though to record the performance. On 
the down beat, the orchestra commenced 
playing. They played for several ~in-

Fig . 7. RCA Vic­
tor's first two-track 
ste re o recorders, 
Model. RT-11 , w ith 
" home-made"two­
track in-line head s 
fo r 1.4-in . t ape. 
These we re used 
in 1954 to record 
"Za ra thustra" per­
form e d by Chi­
cago S y mp hon y 
Orch e s tra, Fritz 
Re ine r co nducting . 
(Photo courtesy Bill 

Miltenburg.) 

utes. Then the concert master got tired 
of playing and stretched. One by one, 
the members of the orchestra quit or 
stood up. J orda quit conducting, but the 
music kept playing. The segue from or­
chestra to tape was undetectable. It was 
so undetectable that a special announce­
ment had to be made after the intermis­
sion because of the confusion. The or­
chestra hadn't really played at any time 
at all during the first number. It had all 
been faked. The comments overheard in 
the lobby after the concert indicated that 
even after the explanation some people 
still believed that the orchestra really had 
been playing part of the time. 

Just before the intermission, several 
individual groups of musicians remained 
on stage. The trumpet player alternately 
tried to out-play the loudspeaker rendi­
tion of the successively more difficult 
variations on the "Carnival of Venice"­
every other one of which he'd previously 
recorded for the purpose. The bassoon 
player played one part which was re­
corded, then played a duet with himself. 
Finally, the entire percussion section 
played several tricky bars. The tape 
came back with an even more tricky re­
production, previously recorded, of 
course. Not to be outdone, the members 
really sla=ed the skins and beat the 
cymbals. The tape was set in motion, but 
no sound issued from the speakers. The 
tape was rewound and the live group 
tried to be recorded once again. The din 
was tremendous-actually far beyond the 
capability of the system's dynamics. The 
tape was again set in motion, but no 
sound came from the speakers. Suddenly, 
from each of the three speakers on the 
now virtually deserted stage, there issued 
a flash of fire and large billows of black 
smoke (old-fashioned photographic flash 
powder) . The little old lady, a steady 
symphony patron, sitting next to the 
author's wife, said, "Oh, dear, that's a 
shame. All that expensive equipment! 
And I was so enjoying it all." 

Later that summer, the author partici­
pated in a variety of listening tests in an 
effort to see what might be done toward 
housing both speakers of a stereo system 
in a single cabinet, together with radio, 
record changer, and tape recorder. We 
wanted one which might be acceptable 
from a size standpoint in anybody's liv­
ing room. The original prototype then 
had two modified Model 620 speaker­
amplifier assemblies hidden behind the 
grille cloth. Our listening tests finally led 
m; to splaying the axes of the speakers 
12 deg. from the centerline and cocked 
up from the horizontal about the same 
amount. 

Recording two parallel tracks on tape 
was by now a simple accepted process. 
But tape machines compared to disc 
phonographs were expensive and awk­
ward to thread and use. The public was 

(Continued on page 91) 
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AUDIO PIONEERS 
OF THE PEOPLE AND BY THE PEOPLE 

Webster defines a pioneer as ffone who goes before, as into (I 

wilderness, preparing the way for others to follow." Here are 
some of the people who went before in audio. 

Ben Bauer 

I clearly remember how it all started: 
At the age of 4 or 5 some inexplicable 
demon compelled me to stick a bent wire 
into a power outlet. The resulting flash­
bang was my first contact with electro­
acoustic transduction! 

My formal entry into electroacoustics 
was much less traumatic but no less ac­
cidental. As a student at the University 
of Cincinnati during the depression, I 
heard of a co-op job in Chicago. The pay 
was to be 40¢ per hour but during those 
days we would have travelled to the ends 
of the earth for a job! The type of work? 
Developing microphones and pickups. 
Noone knew too much about these prod­
ucts and the market for them was ex­
tremely limited. I asked Ralph Glover, 
at present Vice President of Jensen, but 
at the time Chief Engineer of Shure 
Brothers, how long he expected the mar­
ket for microphones to last. "Five years" 
was the reply, and this was good enough 
for me. Then Wilcox Gay came out with 
disc home recording in 1938 and we were 
off to the races with microphones, pick­
ups, and magnetic record cutters which 
found their way into hundreds of thou­
sands of homes in America. This taught 
me never to underestimate the capacity 
of the American public to accept complex 
technological advances where these 
served an important physical or emo­
tional need. Being able to hear one's own 
voice and saving for posterity the voices 
of dear ones definitely served such a 
need. 

Without a doubt the late thirties were 
the formative years of high fidelity, and 
the field was fertile for improvements. 
We spent innumerable days pondering 
about the optimum shape for tone arms, 
for example, and I even proposed a 
scheme for curing tracking error by 'off­
setting the stylus in a certain manner. 
This scheme got into production but sub­
sequently was found to be illusory! Later 
I expiated this youthful error by develop­
ing the currently accepted theory for arm 
design and placement for minimizing 
tracking error. The experience, however, 
taught me not to jump into production 
with anything without being certain of 
its technological merit . Haven't we wit­
nessed during the past years the advent 
and oblivion of several phonograph arms 
which purported to further reduce track-
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ing error, but at the cost of mechanical 
complexity and other disadvantages? 

During these formative years many of 
us became greatly concerned with the 
quality of disc recording and reproduc­
tion, and especially with the wear of styli 
and records resulting from the 3-4 oz. 
stylus forces in then existing phono­
graphs. We spent considerable effort in 
reducing these forces to below 1 oz. Then 
in 1938, a relatively unknown Harvard 
professor briefly caused a stir with his 
2-gram pickup but he was too far ahead 
of his time to be labeled anything but a 
visionary. Since that time, Frederick V . 
(Ted) Hunt has been one of my favorite 
prophets and his theoretical work on 
groove-stylus relationships with Pierce, 
Lewis, and Miller has been the founda­
tion of modern high fidelity. The aca­
demic people are often years ahead of the 

industry, which proves the value of un­
trammeled research. Just why such a 
large segment of industry refuses to heed 
this fact has always remained a mystery. 

The war temporarily put an end to all 
the work and fun with disc recording 
and reproduction as we went about the 
grim business of manufacturing military 
microphones and headphones . But for me 
the drive to reduce stylus forces had be­
come sort of a predilection. In 1947 I 
decided that it was time for another 
round of stylus force reduction and 
started a small project to develop a high-

output pickup that would work at about 
YJ oz. Coincidentally, as this work was 
being finished Columbia announced the 
Long Play record! We only had to place 
a second point on the opposite end of the 
stylus shank and here was a turnover 
cartridge ready to be offered to the in­
dustry. The trend toward lower forces 
continued until 1957 when Shure intro­
duced a I-gram moving-magnet Studio 
Dynetic pickup. But the garden variety 
of home phonographs stayed with the 
7-10 gram forces until this very day. 
Finally, a two-gram high fidelity stereo­
phonic pickup-changer combination re­
cently developed at CBS Laboratories is 
about to be commercially announced. It 
is interesting to reflect on how the record 
changer manufacturers traditionally re­
sist the lowering of stylus forces. They 
always come through, however, when 
commercial pressure is on. 

Just as we have the 1-2 gram stylus 
force fa irly well in hand, Ted Hunt again 
goes to an order of magnitude lower 
and speaks of 1110 gram pickups, I guess 
we will have to find ways of lowering 
the needlepoint impedance of the dust 
which settles on records! 

We all indulge in hobbies, and one of 
mine during the past years has been try­
ing to convert the art of high fidelity 
into a science. During the thirties there 
was litt le in the way of measuring tools 
available. Any test records that could be 
obtained were wholly nondescript, and 
bore no relationship to what actually was 
to be found on commercial discs. Buch­
mann and Meyer developed a t heory for 
test record calibrations by light patterns 
but there were alarming discrepancies 
between their theory and microscope 
measurements and the latter were im­
practical at high frequency. In the forties, 
I discovered that lack of parallelism of 
light rays was a cause for the errors and 
derived a correction formula. However, 
some inexplicable differences remained 
which were finally disposed of in the 
fifties by studying the effects of diffrac­
tion and interference of light. Subse­
quently, it came out that the problem has 
been tackled before but the previously 
proposed solution required the use of a 
special sextant-type instrument and sub­
jective judgment while mine did not. 
This has reinforced my contention that 
a review of the literature is not always 
the best first step in solving a problem. 
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I am delighted to see that Anderson is 
continuing this work, having applied the 
diffraction pattern calibration method to 
stereophon ic test records. 

Anoth er interesting interlude was work 
in connection with the measurements of 
dynamic characteristics and tracking 
force of pickups. Previously we have seen 
solemn-faced engineers trying to ap­
praise the stylus compliance by wiggling 
the stylus between thumb and forefinger. 
A resonant compliance meter developed 
in 1946 is still the accepted method for 
compliance m easurements. 

This predilection fo r improved meth­
ods of measur ement may have been the 
principal motivation of our recent intro­
duction of the CBS Laboratories STR 
100 record which finally has provided a 
means for continuous and automatic 
measurement of pickup characteristics 
with curve recorders, as welJ as for an 
appraisal of hi-fi sys tem performance 
without elaborate instrumentation. The 
horizontal and vertical modulation bands 
for compliance m easurem ents on this 
record were suggested by George Sioles. 

Willy-nilly, we all eventually come to 
the conclusion that greatest advances in 
hig h fidelity are apt to come from better 
understanding of the mechanism of hear­
ing. This work has been very rewarding . 
For example, studies of the effects of 
intensity vs. time of sound arrival in 
stereophonic localization has resulted in 
a loudspeaker system which allows stereo 
to be enjoyed equally from a wide listen­
ing area, and finally in a proof that under 
certain conditions sounds can be heard 
from considerably beyond the confines 
of loudspeakers. Another result of th ese 
studies has produced a symmetrical net­
work which cross-feeds stereophonic 
chann els with appropriate delays and in­
tensity functions from one earphone to 
another, so that the earphones will create 
th e same auditory effect as when listen­
ing to loudspeakers. 

Rudy Bozak 

R. T. (Rudy) Bozak, whose name ap­
pears on what are acknowledged to be 
among the fin est loudspeakers in the 
world, is an audio pioneer indeed. 

Almost si nce the day he left college in 
1932 he has been intimately associated 
with the effort to improve sound repro­
duction. In that year he went to work 
for the Allen-Bradley Company in Mil­
waukee. His first assignment was in the 
section developing tone-compensated 
volume controls in accordance with the 
newly developed Fletcher-Munson curves 
-an exciting advance in radio. It soon 
became apparent that the loudspeakers 
available were not adequate to test the 
volume controls, and Rudy Bozak em­
barked on a career dedicated to loud­
speaker development. 

In 1936 he became assistant chief en­
gineer of the Cinaudagraph Company, 
which, at the time, was creating the fore­
runners of all of today's· fine speaker 
systems. He was promoted to chief en­
gineer in 1938, a position which enabled 
him to work on some of the most exciting 
audio projects of the tim e. 

Thorough-going, Rudy reasoned that, 
if he was to make significant contribu­
tions to the reproduction of music, he 
first must understand the production of 
fine music. So he devoted several years 
to work as an engineer with such manu­
facturers of musical instruments as the 
C. G. Conn Company and The Rudolph 
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vVuriitzer Co. During those years, he 
learned much about the little nuances 
which disting uish great sound from the 
merely adequate. 

Thus, in 1948, when he established his 
own company to manufacture hig h fi­
delity loudspeakers, Rudy Bozak already 
had 16 years in the audio industry in his 
backlog of experience. 

His first product, a classic in the an­
nals of high fidelity, was introduced 
through an advertisement in the infant 
Audio E ngineering (now Audio) maga­
zine in May, 1949. That product was the 
Model B-201 loudspeaker-a two-way 
direct radiator system enclosed in a 
hemispherical infinite baffl e. The specifi­
cations of that system would do credit to 

many home music systems today-re­
sponse, 40 to 13,000 cps; impedance, 8 
ohms; input power, 12 watts. The en­
closure m ig ht be considered a trifle large 
in today's living room, however, having 
been a steel hemisphere 32 inches in 
diameter. 

It is inter~sting to note that Rudy 
Bozak from the beginning maintained 
his belief in th e fundamental correctness 
of the infinite baffle enclosure. During 
the days when others were experiment­
ing with such complex enclosures as the 
bass reflex, the folded horn, the Helm­
holtz resonator and so on, Bozak speak­
ers continued to be housed in infinite 
baffl es. 

S ince the introduction of that first 
Model B-201 thirteen years ago, Bozak 
has continu ed to hold a leading position 
in loudspeaker engineering, continually 
improving performance, and, at the same 
time, making loudspeakers more and 
more an accepted part of the home decor 
by providing smaller enclosures for given 
performance specifications and by pro­
viding those enclosures in a wide variety 
of fine furniture designs and finishes. 
Today's Bozak line ranges from tll.e 
Model B-2000 bookshelf unit (several of 
w hich could fit inside the 27-inch woofers 
Rudy desig ned for the Lagoon of Na­
tions at the New York Worlds Fair­
one of the first public stereo installa­
tions) to th e Concert Grand, Model 
310A, recognized by many as the world's 
finest speaker system for home music 
reproduction. 

A graduate engineer with a B. S. from 
the Milwaukee School of Eng ineering, 
Mr. Bozak, despite his success in the 
high fidelity industry, is an unassuming, 
modest man, known and loved by nearly 
everyone in that industry. If the term 

"gentleman" applies to anyone audio 
pioneer more than to others, that man is 
Rudy Bozak. 

A long the way, Bozak has compiled 
an enviable record of firsts in loudspeaker 
development-the first variable-density 
cone and high-compliance linear suspen­
sion to provide improved low-frequency 
transien t response; the first peak-free 
direct-radiating tweeters mounted in ar­
rays for broad dispersion of highs; the 
first direct-radiating speakers designed 
especially for the reproduction of mid­
range frequencies; the fir st speaker sys­
tems with modular des ign to permit 
growth by the addition of speaker ele­
ments; the first single-cabinet s tereo 
speakers using doors as sound reflectors; 
the first fine furniture speaker enclosures 
with matching cabinets to house elec­
tronic components, and the first totally 
weatherproof high fidelity speakers. 

G. A . Briggs 

It is w ith g reat pleasure that I make 
my small contribution to the 15th Anni­
versary of Audio. The life of this jour­
nal just about agrees with the period of 
dev elopment of hi fi , but I am not going 
to flatter the publishers by suggesting 
that th ey have been solely responsible for 
th e phenomenal growth of interest in the 
subject. 

My own connection with the audio in­
dustry began in 1932/3 when I started 
to make loudspeakers- not because I 
was an engineer but for the simple reason 
that I was being ruined by jihe slump in 
the rag trade and I had to >make a living 
somehow. 

My first model was a monster fitted 
w ith a chrome magnet weighing about 
5 lbs., giving a flux density of a mere 
7000 lines. The same flux density can 
be achieved today with a mag net weigh­
ing only 2;;,( ozs. 

The only other pre-war development 
worth meritioning here is the infinite 
baffle speaker designed by post office en­
g ineers in 1938. Fitted with a free eage 

cone, resonance 35 cps, this model still 
performs quite well but is not up to 
modern standards. 

Jumping now to the post-war or hi fi 
period, the pursuits which have interested 
me most have been writing semi-tech­
nical books and giving concerts of live 
and recorded music which have brought 
me into contact with a large number of 
charming and helpful people, includ.ing 
engineers, musicians and amateurs. 

There have been three things in the hi 
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rJrtners in Prol/ress 

R. T. Bozak, audio eng ineer, high 
fid e lity p ionee r for three d eco d es and 
president 01 The R. T. Bozek M anufa ctur­
ing Company, manufacturers of the w orld's 
finest speake r systems . 
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A 15th Anniversary Salute 

to 

,------------------, 

AUDIO from 

The publication of the first edition of Audio Engineering exactly 
15 years ago might well be considered to mark the beginning of high 
fidelity as an industry. Until that time only a handful of audio pioneers 
were manufacturing quality sound equipment, and users learned 
about new developments largely by word of mouth. There was no 
means of mass communicat ion directed toward families seeking to 
improve the quality of music in their homes. 

Recognizing a rap idly growing interest on the part of the public 
in better sound, the far-sighted founders of Audio Engineering 
stepped into the communications gap with their May, 1947, issue­
" the first magazine about high fidelity. " 

From that moment on, high fidelity manufacturers could direct 
news of their product progress to the readers most interested in high 
fidelity; at that moment, high fidelity stepped from the laboratory 
into the living room . 

The first Bozak speaker system ava ilable to the music loving 
public was introduced in the pages of the infant Audio Engineeri ng 
in May, 1949, and Bozak has continued ever since to use Audio to 
deliver news of its continuing program of loudspeaker improvement 
to the opinion leaders in the world of high fidelity. 
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In the pages of Audio, BOlak has informed 
knowledgeable audiophiles of such important 
"firsts" in loudspeaker design as: 
-the first variable density cone and high compliance linear suspen­

sion to provide improved low frequency transient response. 
-the first peak-free, direct radiating tweeters mounted in arrays 

for broad dispersion of highs. 
-the first direct radiating speakers designed especially to reproduce 

the important mid-range frequencies. 
-the first speaker systems with modular design to permit systematic 

growth and to prevent obsolescence of existing systems. 
-the f irst (and much copied) single-cabinet stereo speakers using 

end doors as sound reflectors. 
-the first fine furniture enclosures with matching cabinets to house 

electronic components. 
-the first totally weatherproof high fidelity speakers. 
-the first panel-mounted speaker systems for built-in installations. 

The result has been mutually satisfying - for music listeners, 
for Audio and for BOlak. Audio continues to grow. BOlak continues 
its leadership in the loudspeaker industry. Music lovers continue 
to benefit from genuine improvements in the quality of music in 
the home. 

Audio, for your part in the success of our industry, we at BOlak 
salute you . 

AUDIO • MAY, 1962 

MODEL B-201 LOUDSPEAKER 
A two way direct radiator system 

THE ONE ABOVE 
All OTHERS 

IN 
Full and Na tura l Bass 
Freedom from Resonances 
Clarity of Reproduction 
Na turalness of Highs 

SPECIFICA nONS: 
• Response 40·13,000 cycles . 
• Input Power 12 wotts 
• Impedance 8 Ohms 
• Enclosure- 32" diam. 

Hemisphere 

R. T. BOZAK 
90 Montrose Ave. Buffalo 14, N. Y. 

May I 1949 This first adverti sement for 
Bozok loudspea ke rs appeared in the infant 
Audio En g ineering magazine. 
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fi industry which have always appealed 
to me. These are: (1) the customer is 
not always right; (2) it often pays not 
to advertise; (3) the small man often 
succeeds where the large company misses 
the hi fi boat. 

The fact that the customer is often 
wrong was brought home to me 25 years 
ago, when one of them wrote to say that 
his speaker was satisfactory on the 
home service but distorted on foreign 
stations. We still enjoy ourselves point­
ing out to customers, in a polite way, 
when, where, and why they are wrong. 

As to advertising, if you are writing 
lJOoks or giving lecture demonstrations, 
the only way to succeed and to receive 
help from various quarters is to cut out 
the advertising of products. 

Finally, the small man. There is no 
doubt that the hi fi market needs personal 
attention, and I can cite six very large 
radio and electrical concerns in this 
country who have dabbled in hi fi and 
then given it up as a bad job during the 
last ten years or so, and I would say that 
the hi fi journals have given excellent 
support to the little man (in the com­
mercial sense) provided his ideas were 
sound (in the technical sense). 

Anyway, it has suited me to work and 
play in a field where mass production 
methods and slogan sales systems can be 
booted out without stopping the game. 

I suppose 1948 was my luckiest year 
because I then succeeded in borrowing 
enough money from the bank to enable 
me to pay my first visit to America, with 
a little book on Loudspeakers which I 
had somehow managed to get into print. 
I bad the good fortune to run into Mr. 
Leonard Carduner, and thus began a 
va luable association between Idle, Brad­
ford, Yorkshire, and the newly develop­
ing hi Ii interests of the U.S.A. The 
lucky part was, of course, the timing; 
ten years sooner or later would have 
been comparatively useless. 

Then in 1955 and 1956 we gave a 
couple of lecture/demonstrations in Car­
negie Hall, which were rather bold ven­
tures with many pitfalls, but the incident 
which stands out most clearly in my 
mind occurred on the day of the first 
concert when I called at the barber's 
shop near the Barbizon Plaza Hotel and 
asked to be smartened up for the occa­
sion. They gave me a blue rinse! 

I have been surprised that more live/ 
recorded concerts have not been given in 
America and Great Britain. After about 
twenty of such efforts I have retired from 
the fray, but I believe greater realism 
could be achieved today with two chan­
nels working. 

Victor Brociner 

Victor Brociner is a native New 
Yorker and a graduate of Columbia Uni­
versity in Mechanical Engineering 
(1931). He is a member of the Audio 
Engineering Society, the Institute of Ra­
dio Engineers, the Acoustical Society of 
Americ;t, and the Radio Club of America. 

Although his formal training involved 
specialization in internal combustion en­
gines, Mr. Brociner gravitated into elec­
tronics soon after receiving his degree. 
For a number of years he was concerned 
with industrial applications of photocells 
for control and measurement. In 1937 he 
and two associates formed the Philhar­
monic Radio Company which pioneered 
in the high fidelity field, manufacturing 
a wide-band hi-fi radio-phonograph. 

World War II shifted these activities 
to the field of military electronics. Sub-
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sequently, Mr. Brociner formed his own 
company, marketing a line of high fidelit.y 
amplifiers and loudspeakers under hiS 
own name until 1957, when he became 
consultant to a number of firms in hi-fi 
and industrial electronics. He joined Uni­
versity Loudspeakers, Inc. in March 
1958 as full-time Staff Consultant. He 
became Director of Engineering in the 
Fall of 1960. 

The Philharmonic wide-band radio­
phonograph mentioned above was prob­
ably the first truly hi-fi instrument com­
mercially produced in this country. It 

was designed under Brociner's direction, 
with William Weeden as consultant. The 
tuner-amplifier was flat within 3 db from 
30 cps to 10,000 cps from antenna to 
voice coil, on AM (of course) delivered 
25 watts of power, with negative feed­
back over 3 stages. Even at this early 
date, the speaker system comprised a 
woofer-tweeter combination, in a closed 
compartment. A sample of this Phil­
harmonic receiver is now in the Smith­
sonian Institute, donated by Avery 
Fisher. After World War II, Brociner 
pioneered in the design and commercial 
production of a phonograph preamplifier 
for the recently introduced magnetic 
cartridges, offering a wide range of ad­
justable equalization characteristics. At 
that time, no standard frequency charac­
teristic had been adopted for recording, 
and records of different manufacturers 
sounded quite different when played with 
fixed playback equalization. The feature 
of adjustable phono equalization eventu­
ally became standard on al1 hi-fi ampli­
fiers. Since the adoption of RIAA equali­
zation, this feature is gradually disap­
pearing from general use, although it is 
still retained on the more elaborate am­
plifiers and retains its utility for those 
having extensive record collections not 
all of which were recently acquired. 

When the ultra-linear power amplifier 
circuit was introduced, Brociner im­
mediately recognized its advantages and 
was the first on the market with an ultra­
linear power amplifier, producing it first 
for Audio Exchange and then as the 
Brociner Model UL-l. 

As the hi-fi market developed it be­
came evident that the bulk and cost of 
equipment required reduction, without 
any compromise with quality of per­
formance or reliability. The Brociner 
Mark 12 Integrated Amplifier answered 
these demands by using etched circuit 
boards ("printed circuits") in a com­
bined preamplifier-amplifier in a compact 
package. 

In speakers, Brociner was the first to 
produce commercial1y a corner horn 

speaker system licensed under Klipsch 
patents. Later, he introduced the Model 
4 Corner Horn powered by the remark­
able British Lowther PM2 unit that 
evolved from the early pioneering efforts 
of P. G. A. H. Voigt. In addition, he 
marketed a very early version of today's 
duct-loaded cabinets under the name 
DUCTFLEX. 

Leonard Carduner 

L eonard Carduner joineEi British In­
dustries shortly after its founding (by 
his brother, William Carduner, in 1937). 
The company was formed to introduce 
Garrard record-playing equipment to the 
U. S. market, and has continued to be 
the sole American marketing organiza­
tion. 

Before World War II, Garrard was 
sold largely for use in fine packaged sets. 
There was little or no consumer market 
for components, per se. Immediately 
after the development of the LP record, 
the Garrard RC-80 was announced and, 
under Leonard Carduner's direction, the 
company began its efforts to introduce 
the concept of a true high fidelity record 
changer to the hobbyist and to pioneer 
in the development of a consumer high 
fidelity market. At the time, there were 
few distributors taking a serious interest 
in the possibilities of developing a con­
sumer demand for component music sys­
tems . They were reluctant to act as re­
tailers (despite the growing demand), 
because they feared this might jeopardize 
their standing as "jobbers." In conjunc­
tion with a very small number of manu­
facturers, Leonard Carduner devoted a 
great deal of time to personal visits and 
contacts with distributors, in order to 
convince them of the existence of the 
market, and to persuade them to adopt 
the up-to-date merchandising techniques 
used by retailers of fine equipment in 
other industries. His efforts gradually 
succeeded, and this was reflected by the 

acceptance of the Garrard line and the 
growth of British Industries Corpora­
tion. 

From this difficult beginning, BIC 
grew steadily in electronics and other 
fields, introducing to the American mar­
ket a variety of excellent British prod­
ucts. These have included M ulticore 
Solder, Gold Lion Tubes (formerly 
called Genalex Tubes) made by the Gen­
eral Electric Co. of England, Leak Am­
plifiers, unsurpassed Wharfedale Loud­
speakers and books by G. A. Briggs. 

Mr. Carduner's contributions to certain 
milestones in the development of high 
fidelity have included: 
A. A personal campaign of travel and 
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ALL OF THESE INTENSITY STEREO PATTERNS 
M-S 

CONDENSER 
MICROPHONES 
FOR A-B STEREO 
OR MONO USE . . 

.. X-V 

,TWO 
SCHDEPS CM· 66 
THREE PAT.TERN 

CONDENSER 
MI~RDPHONES 

with patented Multiple-Pattern. 
Single Metal Diaphragm construction. 

The EST 60 STEREO ADAPTER 
COMBINES THESE TWO PROFESSIONAL 

MICROPHONES INTO A M-S or X-V STEREO $VSTEM. 

The PERFECT ANSWER FOR ALL STEREO 
& MONOPHONIC RECORDING and FM 

~ . MULTIPLEX STEREO BROADCASTING. 

WOUTSTANOING FEATUR,ES OF SCHOEPS c;M 66 ' 

~OC:[}D[ID~~~ DISTORTION: Less than 0.3'% to 115 dB 
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FRONT TO BACK RAT!O: Greater than 26 dB 
ATTENUATOR: Switthable 15 dB Before Preamplifier 

OUTP\JT IMPEDANCE: To match standard 30/ 50 or 150/ 250 Ohms 
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education to parts dis trib utors, to per­
suade them to enter the fie ld of retail 
merchandising for high fidelity compo­
nents. 
B. Establishment of the Garrard RC-SO 
record changer in 1949, a product which 
literally made history in the fie ld. 
e. In 1950, he establish ed the doctrin e of 
the responsibi lity of the importer in th e 
audio industry-a marketing policy based 
on the concept that no product should be 
imported unless it has some specia l char­
acteristics to offer the American con­
sumer not obtainab le in domestic prod­
ucts . . . and supported by parts and 
service facilities at leas t as extensive as 
those behind th e finest domestic prod­
ucts. 
D . In 1955 and 1956, Leonard Carduner 
sponsored and presented th e first con­
cert-demonstration before an audience, 
comparing the sound of hig h fidelity 
components with that of the live per­
forman ce. These were the concert-dem­
ons trat ions by G. A . Briggs at Carn egi'e 
Hall. A full program was presented with 
the collabora tion of Colum bia Records 
and included comparisons of recordings 
with the ar ti sts a lternating with the re­
cording on the stage. 
E. Introduction of the first A utomatic 
T urn tab le, th e Garrard Type A, late in 
1960, a product w hich has now repeated 
the historic acceptance of the RC-SO 
changer, ten years later, by again estab­
lishing a new concept in record-playing 
equipment. 

Mr. Carduner 's attitude toward the In­
dustry today is large ly the same as it 
was 15 years ago. He is convinced that 
component music systems which can 
bring so much of genuine value, whole­
some pleasure, and cultural benefit to a 
home, have hardl y scratched the surface 
of their potential market. In his opinion, 
this market is to be sought in every 
corner of th e nation. In accomplishing 
this, demonstration is highly importan t 
... conseq uently, BIC has been in vir­
tually every hig h fidelity show sin ce th e 
first one. Due to Leonard Carduner's 
policy, BIC was probably th e first ex­
hibitor to a rrange to participate 'in th e 
first New York A udio Show, w hich es­
tablished this pattern of marketing for 
the industry. 

Under his direction, the company has 
aiso led construc tively in its efforts to 
introduce com ponents to th e public, and 
today, with this in mind, he participates 
very actively with o th er leaders as a 
member of the Board of Directors of the 
IHFM. He encourages his person nel to 
engage actively in the activities of this 
associa tion and other groups, as a funda­
mental part of th eir business careers at 
BIe. 

He has played a notable part in break­
ing down barrier s and creating the chain 
of distribution the a udio fie ld required in 
order to progress. His attitude toward 
success in this Industry ("while preserv­
ing one's san ity and having a little fun") 
is that its achievement hinges on two 
factors: 1. That the product (which has 
to be good) represent fair value, and be 
so represented; 2. That the seller be pre­
pared to stand behind th e product to 
complete satisfaction of th e audio con­
s um ers who Mr. Carduner reg ards as an 
outstandin ly sensitive and intelligent 
group of buyers. 

N orman Crowhurst 

Over 30 years ago, I didn't know how 
many g rids there were in a pentode­
and neither did th e man who was inter-
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viewing me for a job, so he hired me! 
That's what started m e in audio. Ever 
since, I've wondered if a qualification for 
being in audio is tha t you must know 
nothing about it. It often seems that 
way! Of well over 300 articles I've had 
published on this subj ect, not a few have 
been written to conect wrong notions 
tha t prevail, mainly because so many 
w ho work in the field don't understand 
what th ey are doing. I can say that here, 
because everyone who reads it will think 
it applies to someone else! 

For example, several times I've written 
about cathode fo llowers, to point up th e 
fact-that anyone who measures w hat 
he does has already discovered-that 
when you load a cathode fo llower with 
a matching load, it does have low distor­
tion at the same time. B ut people still 
write to me and tell me I'm wrong, quot­
ing some coll ege professor or text book 
as "authority." Why on earth can't they 
check what it was th e professor told 
th em and-ass uming they have it right­
check that it's true? And so it goes. 

In that I have been "with" au dio for 
these many years, I suppose I qualify as 
a "pioneer." But when asked w hat im­
portant milestones in high fidelity I have 
been associated with, it seems quite sud­
denly that I have done singu la rly li ttle. 

I developed a compact filter with vari­
ab le-frequency m-derived cut-off-that 
was never exploited. I developed a uni­
versal crossover-cum-output transformer, 
capab le of feed ing any combina tions of 
woofers and tweeters and matching any 
output tubes, wi th any crossover fre­
quency-that was never exp loited. I 
worked hard on the Perspecta-Sound 
system for putting on s ing le track wide 
screen movies-that was never exploited . 
I developed a: new type stereo loud­
speaker that only needs one small piece 
of furniture in the room and isn' t so criti­
cal of olacement as the more conven­
tional two-speaker systems-that was 
never exp loited. And I 've tried and tr ied 
and tried to get someone to adop t a sen­
si ble approach toward integ rating the 
hig h fidelity sound system with th e room 
acous tics, so that expensive, high-quality 
equipm en t isn't just wasted by improper 
use- and nobody's interested. Shall I 
go on ? 

It looks as if I've pioneered in ideas 
th at weren't used. Before leaving this as­
pect, th ough-please-no letter s to ask 
about how some of th ese ideas work, 
unless you're a manufacturer belatedly 
interes ted in the possibility of exploiting 
them! 

One idea that nearly got exploited was 

the feedback loudspeaker system. I wrote 
a do-it-yourself article about six years 
ago, which r esulted in a man contacting 
me who said he wanted to do it "prop­
erly." (Mr. Integrand-'nuff said.) 

A hoax, tha t only my better judg ment 
kept me from getting mixed up with, was 
a "perfect amplifier" to go with a cer­
tain "perfect baffle." I refused to have 
anything to do with it, only because 1 
don' t believe any amplifier (or baffle 
either, for that matter) can be perfect. 

A nd for a while, I was having a run­
ning battle with a certain non-profit 
organization who told the hig h fid elity 
consum er that there is a one-and-on ly 
perfect loudspeaker, that can be made a 
little bit better if a certain electrostatic 
tweeter of Japanese make were added. 

Of course, I've met nLl1n erous people 
in audio who've a lways done everything 
before th e men usually cred ited with th e 
various inventions in the business. I'd 
doff my hat to them, but that I don't 
wear one. What puzzles me, though, is 
why diamond styli (of .OOOS-in. radiu ), 
microgrooves, 45/45 stereo, reverberation 
lines, oxide tapes, bass-reflex cab inets, 
r e-entrant horns, and all the other inn o­
vations of the las t 30 years, weren't a ll 
in use long before 1920? "Vhy did these 
people keep their inventions under thei r 
oversize hats, unti l someone else invented 
them? As a matter of fact, I have done 
some things before th eir "inventor" 
soun ded a fa n fa re about them, but none 
of them strike me as important enough 
to mention (quoth he in to his sleeve). 

So much for w hat's got me no p lace 
all these years. B ut we do eat, and I don't 
send by wife out to work, so how do I 
do it? In the early days, like \iV ill iamson , 
I designed amp lifi er ci rcuits and audio 
systems in genera l. Noth ing exactly 
uniq ue, but we developed "sound" de­
sign m ethods. At Tannoy, where I 
worked for more years th an I care to re­
veal, we had a happy combin a tion of 
g uys, includin g the Guy. \ iVhere other 
firms either adopted the sloppy "anyth ing 
goes" attitude that never did a job prop­
erly, or th e perfectionist attitud e that 
never got a job finished, we had a com­
pulsion to get work out th e door ("or 
else!"), but we were our own best critics 
- it was never good enoug h and had to 
be better next time. That's a good com­
bination for success. 

After World War 2, when th e rehab ili­
tion to peacetime hig h fidelity was par­
ticularly bogged down by British Labor 
government red tape, I decided my for­
tunes wou ld fare better elsewhere and 
moved out, along with some other "pieces 
of fu rni tu re." 

Since then my w riting act ivity has 
sough t to place th e benefi t of my experi­
ence a t th e disposal of oth ers. First my 
design methods were committed to print, 
th en I expoun ded on the r elative merits 
of different approaches to design and 
showed how to develop "short-cuts" to 
op timization. Sometimes I have thrown 
in a new circuit for extra m easure (usu­
ally because th e Editor said it was n't 
worth publishing otherwise). A year or 
so following its publication, examination 
of schematics from manufacturers would 
reveal th at several of them 'were using 
those suggested new features exactly as 
I had committed th em to paper. Like 
\ iVilliamson, all the payment I got was 
for the original article. But unlike his 
ci rcuit, they didn't even mention my 
Ilame. 

In any event, the Audio Engineering 
Society saw fit to confer a Fellowship 
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ONLY THE '192' 
ROBERTS PROFESSIONAL Monophonic Tape Recorder 
gl yes yo u ... Fulltrack or Halftrack * Hi / Lo Impedance input switching * 8/600 Ohm Balanced Output 
* Self Contained Speaker * Frequency Response: 40 to 15,000 cps at 7 '1. ips, ± 2db; 40 to 9500 cps at 3% ips, ± 3db. * Signal to Noise Ratio: 50 db below recorded "0" level. * Tape Speeds: 7'/:' '' or 3 3;''' per second. * Wow and Flutter: Less than 
0 .18 % RMS. * Heads: Inline record / playback head in shielded housing; full track or '/:, track available. * Motor and Drive: Pre· 
cision balanced hysteresis·synchronous motor, to speed stabilized flywheel/capstan tape drive. * Amplifier: Professional terminal 
board wiring used; cast front panel; 6 watts undistorted output . * Equalization: Amplifier record and playback equalization based 
on broadcast (NAB) standards. * Inputs and Outputs: Jacks provided for low level, high impedance microphone input; high level 
input; auxiliary speaker or line output; input/output jacks for connecting directly to either or both channels. * Index Counter: 
Accurate, three digit type. * V. U. Meter: Illuminated, calibrated - 10 to +3db. * Operating Position: Vertical or horizontal. * Reel 
Size : 7" maximum (up to 2400" of tape). * Dimensions and Weight: 15%" x 14 V2 " x 9';''' overall 28 Ibs. * Interlocking Controls: 
Prevent accidental erasure of recorded tapes ; instantaneous start and split second acceleration. * Pause Lever: Permits instant 
stops during recording, simplifies editing and facilitates setting volume level before recording. * Power Requirements: 95 to 120 
volts , 60 cycles , 50 W. 

10%" Reel Adaptor Now Available-$49.50 

ROBERTS ELECTRONICS. INC., Dept. A-5·C 
5920 Bowcroft Ave., Los Angeles 16, Calif. 
Please send me : 
o Roberts Stereo Tape Instruction Manual 
containing stereo and monaural applications. 
I enclose 25¢ (cash, stamps) for postage and 
handling. 

5920 BOWCROFT AVENUE, LOS ANGELES 16. CALIFORNIA 

MFRS. OF ROBERTS SONIC·THESIA, MEDICAL EQUIPMENT. STEREO HEAD PHONES. 
NEGATIVE ION GENERATORS. AUDIO EQUIPMENT AND MAGNETIC RECORDING TAPE 

• • • • ~ ___ • ________________ -J . 
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o The name of my nearest dealer. 
Name ________________________ __ 

Address ______________________ _ 

City __________ State _____ _ 
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", 

on me "in recogni tion of the importance 
of his writings in the formation of a 
comprehensive audio technology." ... As 
well as a few magazine articles, I've 
written a few books about it. I n case 
you have difficulty counting up to 300 
articles, some of them appeared under 
other names-like Ravenswood. Maybe 
it was ironic that, when a certain com­
pany was sued for using a certa in re­
spected name, they should pick the name 
Ravenswood to change to! But, although 
I used it before they did, I see no reason 
to sue. I couldn't afford to, anyway! 

A rthur C. Davis 

Some of Arthur Davis's developments 
in the audio field were: The vertical 
mixer control ; pan pots in conjunction 

.1' 

with J . N. A. Hawkins of Disney Studios; 
brought out first passive program equal­
izers; developed and built the first mag­
netic sprocket driven sound-on-film re­
cording machine (holds patent on this); 
has recently developed complete passive 
graphic equalizer; holds patent on polar~ 
ized relay; on straight line attenuator 
and coaxial TV type attenuator. ' 

Sherman Fairchild 

Sherman Fairchild firs t became com­
mercially interested in audio when his 
company, Fairchild Camera & Instru­
ment Corporation, in the early thirties 
accepted a contract to manufacture a 
disc recorder . us ing aluminum discs . The 
owner and developer of this recorder 
was unable to move the inventory which 
the Fairchild Camera Company had built 
because the quality of the machine w,i's 
so bad. I n order to move this inventory 
Fairchild p ut two of his engineers (nov.: 
in the Bell Telephone engineering de­
partment) to work to redo the product. 
These engineers did such an outstanding 
job that the resulting recorder was ac­
cepted as the best of its kind, and this 
launched the Fairchild name in the audio 
business. Very soon aluminum records 
went out and acetate records came in. 

. Shortly after this time, Fairchild en­
g1l1eered and produced an extremely high­
quality ampl ifier which was one of the 
first commercial amplifiers to use feed­
back circuits. T hese amplifi'ers were 
widely used in audio and were also used 
in laboratories as standard ampl ifiers . 

Soon after that, audio development 
work was interrupted by the second 
World War. During their spare time 
Fairchild engineers thought about audi~ 
products and about this time Ted Lind­
enberg came from Cleveland and joined 
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the Fairchild organization. The thought 
was that Fairchild Camera would have 
a broad line of audio products after the 
war. Unfortunately for these audio de­
velopments, very large commercial sub­
contracts came into Fairchild Camera 
after the war and the introduction of 
their audio equipment was delayed until 
a large part of the post-war demand had 
been satisfied by other producers. Fair­
child did have outstanding gear-driven 
playback turntables, recording lathes, 
cutters, pickups (moving coil) and arms 
(which some people will remember as the 
old "Cobra" arm). 

At this time, it was also evident that 
tape was going to be coming into the 
market and Fairchild had no tape re­
corder and no engineers who were up to 
date on tape. To say the leas t, the out­
look for the audio products part of Fair­
child Camera looked rather dim and the 
directors and management of the com­
pany decided that it would be more prof­
itable for the company to concentrate its 
efforts in other field s. 

Sherman Fairchild, however, was tre­
mendously interested in the audio busi­
ness and did not want to drop it. At the 
same time, he had to think first of the in­
terests of the s tockholders in Fairchild 
Camera & Ins trument. The way out of 
this dilemma which prevented the Fair­
child audio equipment from being 
dumped on the market, was for Fair­
child to form Fairchild Recording Equip­
ment Corporation, put tlP the money for 
this organization himself and take over 
the inventory from the Camera Com­
pany and liquidate it in an orderly fashion 
for the Camera Company stockholders. 

About this tim e, he made an arrange­
ment to acquire the tape recorder engi­
neered by Dr. D. G. C. Hare. One of the 

prime movers in Fairchild RecordinO' 
Eq uipment Corporation was Mr. Went~ 
worth Fling, now Vice-President and 
Ch ief Engineer of Cinerama. Through 
Mr. Fling, and with the help of Dr. Hare 
the Fairchild professional tape recorde; 
was developed. This machine was full of 
inn~vations which gave not only better 
motIon but better sound quality than 
other machines then available. Unfortu­
nately because all of the audio compo­
nents were plug-in and completely inter­
changeable, the piece of equipment was 
expensive and competitive equipment 
was offered at li ttle over half the Fair­
child price. Fairchild, however, did pio­
neer tl;e .sync.hronization of tape with 
sound 111 Its pIc-sync machine and even 
went to the point of developing equip­
ment for CBS where the sync tape 

started up in sync with the motion pic­
ture film and maintained its sync for a 
period of an hour. 

Fairchild designed and built equipment 
which printed frame lines and footage 
marks on tape so that it could be easily 
cut with motion picture fi lm, but most 
motion picture fi lm editors preferred to 
use the visible sound track with which 
they were well-acquainted. Although 
hundreds of tape recorders eventually 
were sold, Fairchild did not push its ex­
pensive machine. It is interesting today 
to note that these machines sell second­
hand for as much as they originally cost 
new. Many people still consider them the 
finest professional equipment in the 
,,,orld at any price. 

Fairchild Recording Equipment Cor­
poration did push its line of hi fi equip­
ment, both professional and for the audio 
fan. This company pioneered the first 
stereo pickup. It was the originator of 
the modern belt-drive turntable and to­
day molds and manufactures its own 
belts. It brought out and installed in 
many studios, one of the two American 
stereo record cutters. Recently it pio­
neered the incorporation of cadmium 
sulphide cells in audio control circuits. 

Fairchild's commercial audio his tory 
has not produced the largest volume of 
sales, but few companies have produced 
as many innovations or have pioneered 
as many new audio devices. 

Avery F isher 

This year Avery Fisher is celebrating 
his twenty-fifth anniversary as a maker 
of hig h-fidelity equipment. As the dean 
of the industry, he looks back with pleas­
ure on the tremendous growth of public 
.interest in the audio hobby, mixed with 
not inconsiderable astonishment at its 
magnitude. For when he first opened the 
doors of his establishment in 1937, in a 
small loft on "Vest 21st Street, New 
York, patrons were few and far between. 
The true practitioners of the hi-fi hobby 
were limited in number, as were the 
available sources of good programs­
whether from records or radio. 

Today Avery Fisher heads the largest 
high fidelity manufacturing facilities in 
the industry, with plants in New York, 
Pennsylvania, and New Jersey. The larg ­
est unit is also the newest ; it is the 62,000 
square foot Fisher plant on a twenty­
acre site-Fisher Park, Milroy, Pennsyl­
vama. 

In spite of the magnitude of the com­
pany's operations, Avery Fisher has con­
tinued to maintain direct contact with 
hi-fi enthusiasts seeking information or 
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The most revolutionary development in the J BL Linear·Efficiency series is the new LE14C, a divided 

network system with low frequency unit and high frequency unit mounted concentrically. Its total, accurate 

coverage of all useful frequencies sets a new standard for space·saving, long·linear·excursion loudspeakers. 

Although the bass cone is fourteen inches in diameter, the unique stepped frame design permits mounting the 

LE14C in enclosures which heretofore would accept nothing larger than a twelve·inch unit. The LE14C has a 

four·inch voice coil . This allows a new high' frequency unit to share the same axis. With a precision dividing 

network specifically engineered for this system, the uniform acoustic coupling and precise phase relationship 

established between the two cones results in an imperceptible transition of energy radiation through the 

1,000 cycle crossover region. Write for your free copy of Bulletin SB1203 describing the LE14C in detail. 

NEW HIGH Remarkably versatile . highly effi · 
FREQUENCY cient , the JBL LE20 spans the 

LOUDSPEAKER sonic spectrum from 1200 cps to 
beyond the limits of aural percep 
tion . With its companion network 
JBL Model LX2. the LE20 can be 
used with either low frequency 
drivers or full · range speakers of 
either high . medium . or low ef· 
ficiency. Preview listeners have 
been consistently impressed with 
the LE20 ' s pleasant. clean. sen · 
sationally linear response. JBL 
Bulletin SB1204 describes the 
LE20 and LX2 in detail. 

Designed to adapt the LE20 to 
any of its many possible assign· 
ments. the LX2 features variable 
crossover. A three· position switch 
permits selection of 6000, 3000, 
or 1500 cps as the roll·off fre· 
Quency for the LE20. Reactance 
of the network/ transducer com· 
bination is such that they' will 
operate perfectly with bass 
drivers having a nominal impe­
dance of from 8 to 16 ohms. An 
,ttenuator permits balancing the 
level of the two transducers in 
the system . 

NEW JBL OPUS, MODEL C52 
Descended from the magnifi· 
cenUBL Olympus and the ver· 
satile JBL Apollo, the new 
Opus is a compact, beautifully 
designed and finished Linear· f Efficiency system for shelf or 
table· top. It may be ordered 

with either the S9 .or S10 two· way divided network system in· 
stalled. The former includes the LE75 high frequency unit. the 
latter the LE85. Both utilize the LEI0B ten ·inch L·E bass trans· 
ducer. The exposed acoustical lens distributes sound smoothly 
through a 120' horizontal x .45 ' vertical pattern . Lens may b. 
rotated 90 ' if vertical placement of the enciosure is desired. The 
Opus also accepts the new LEl4C; in which case the le~s is reo 
placed by a wood panel. It measures just 28" x 14" x 14';' '' deep. 

'Hear these newest contributions to the art of total audio recreation at your /irst opportunity. Visit the Authorized JBL Audio Specialist in your community. 

JBL PRECISION TRANSDUCERS ARE MANUFACTURED BY JAMES B. LANSING SOUND INC .• AND ARE MARKETED BY JBL INTERNATIONAL, LOS ANGELES 39, CALIFORNIA 
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having specia l problem s. He is alw~ys 
available personally to those who write, 
telephone, or visit him at th e Long Island 
City h eadquarters. . 

How did it all start ? Most logIcally . 
Avery Fisher was born into a hig hly 
musical family, one in which each young ­
ster was taug ht to play a m usica l instru­
ment and was cons tantly exposed to 
music from Father 's r ecord collection. 
Charles Fisher, pere, began his hobby at 
the time discs were r eplacing cylinders 
and turntable power came from a crank 
handle and spring with a m aximum ca­
pacity of fi ve minutes playing time. 

Avery F isher 's m as tery of th e violin 
led, in later years, to the g reates t of a ll 
participation experiences available to a 
musician-string quartet and chamber 
music sessions in his home. Begun thirty 
years ago, his collection of chamber 
music, r eference librar y on musical sub­
jects, and coll ection of r ecordings is per­
haps without an equal. 

H e has had the privil ege of building 
hig h fidelity equipment for the world's 
great concert artis ts, opera star s, for 
royalty and heads of s tate as well as 
world leaders in the fi elds of science, 
education, industry, pub lishing, broad­
casting, and th e th eatre from th e royal 
palaces of Bangkok and T eheran to the 
most modest of urban apartm ents. 

Avery Fisher's first model (1937) fea­
tured a broad-tuning TRF tun er with a 
20-kc bandwidth , and a twenty-five watt 
inverse-feedback am plifi er, bui lt on two 
chassis. I n a ceremony a t th e Smith­
sonian Institution, Washing ton, D . c., 
early in 1960, this historic unit was ac­
cepted for th e perm anent collection of 
the Institution as th e fi r st commercially 
produced hig h fidelity in s trum ent. 

With the exception of the war years, 
when his company was engaged in th e 
production of electronic equipment fo r 
the military, each year has seen new 
and basic developm ents from the Fisher 
laboratories. 

Avery F isher' s long-standing r eputa­
tion in industrial and typographic design 
is refl ec ted in the appearance features of 
a ll F isher pr oducts, w hose styling he per ­
sonally supervises. His r eputa tion in th e 
field of typographic desig n- is such th at 
when arrangemen ts were completed for 
the American edition of Sir Winston 
Churchi ll' s " History of the English 
Speaking Peoples," the Am erican pub­
lishers asked him to desig n th ese books, 
an honor he was delighted to accept. H e 
is fr equently asked, by those who en­
counter his nam e in these volum es, 
w hether he has a r ela tive or nam esake 
w ho desig ns books. 

Avery Fisher has been elected a m em ­
ber of The P layers, as a patron of th e 
arts. The club was fo unded in 1888 by 
Edwin Booth for leaders in th e th ea tre, 
publishing, and th e a r ts. 

Guy R. Fountain 

The initials " G.R .F." symbolize in 
Great Britain the initia ls not only of a 
w ell-kn own wide range of loudspeakers, 
but th e initials of Guy R. F ountain-one 
of the earlies t founders in Eng land of 
high-quality, high-power audio appara tus 
in a ll its facets. 

Due to the absence of hig h-voltage 
dry ba tteries in the early twenties, he 
pa tented and manufactured an ingenious 
rang e of battery eliminators, chargers, 
and an electrolytic rectifier which em­
ployed as the positive r ectify ing electrode 
an a lloy of tantal um. H e abbreviated 
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"Tantalum Alloy" to TANNOY, and 
t hus was born a registered Trade i\lIa rk, 
w hich during the war years appeared 
some eighteen million tim es on th e E u­
ropean ba tt lefron ts. 

The use of th e Tannoy h igh-voltage 
r ectifi ers enabled high-qu ality power am­
plifi er s to be pioneered using power t ri­
odes, which were th e only valves avail­
abl e in those early days. 

Mr. Fountain's organizat ion g rew 
steadi ly, and in the la te twenties and 
early thirties, he was producing not onl y 
hig h-quality audio am plifi ers, but a111-
plifi er s hav ing undisto r ted outputs of 100 
wat ts and more. In 1934, having equipped 
with superb-quality rad io th e B ritish 
L.M.s. President's rai lway coach, he w as 
commiss ioned to equip the R oyal tra in, 
an in stall ation which became th e proto­
type for many high fid elity out fi ts. Even 
in th ose days, twin loudspeakers were 
em ployed. In 1934/ 1937, Tan noy hig h 
fi delity eq uipment was avail abl e, which 
repr esented th e high s tandard available 
in tha t era. 

I n th e Radio E xhibition of 1935, a high­
quality stretched-diaphragm capacitor 
microphone was exhibited with a three­
stage h ead amplifi er contain ed in th e 
tubula r stand itself . This Exhibi t ion also 
displ ayed loudspeaker characteristi c re­
cord ing equipment w hich Tannoy pio­
neered and manufac tured not only for 
their own use, but for o th er manu fac­
turers' labora tories. 

At th e beginning of the Second Vlorld 
'01ar, T annoy r esources, whi ch by thi s 
time had grown very considerably, wer e 
employed to produce a r ange of audio 
comm unication equipm ents for tanks, 
g un batteries, a irfi elds, su bmarines, an d 
so on, to such an extent th at , by th e end 
of th e war, Tann oy had become al­
most a generic te rm for loud speaker 
eq ui pments, and even today in Great 
Brita in peopl e use th e word T annoy 
as a verb, indicating th e ac t of broad­
casting to lar ge assembli es. 

Peace saw furth er ramifi cations in th e 
now broad fie ld of Tannoy audio ac­
tiviti es. M uch effor t and development 
lead to th e design of th e interna tiona ll y 
kn own " D ual Concentric" loudspeaker ; 
des igned prim arily as an a udio m easur­
ing device between an electronic ampli­
fi er and th e ear, it soon became a desir­
abl e comm odity with the introd uction of 
long-playing r ecords, F M radio. and 
hig h-grad e high fid elity in homes 
throug hout th e Worl d. 

Mr. Fountain' s organ ization, however , 
was r eaching out still furth er a fi eld, spe­
cia lizing in speech reinforcement and 

simultaneous interpretation fac ilities. 
T annoy equi pm en t becam e permanent 
feat ures n ot only in the H ouse of Com­
mons and H ouse of Lords, Westminster, 
but Parliam ents and Governm ent build­
inO"s throughout t he "Vorld, such as th e 
H~use of Comm ons, O ttawa ; U nited 
Nations, Manh attan ; Geneva; Paris; and 
so fo rth . 

T he tradition an d standard of Tan­
noy a re s ti ll being prom oted by M r. 
Founta in and his elder son, M ichael, who 
with his family still r em ain the sole pro­
prietor s of th e Tann oy Group, whi ch 
in turn is operated by executives, few of 
whom have been with the company for 
less t han 25 years. 

Sidney Frey 

Forty-year-old A udio F idelity Presi­
dent Sidney F r ey star ted in the r ecord 
business in 1948. Not by choice, however. 
A business ventme th at did n' t pan out 
left him holding the bag-a " bagful" of 
esoteric I sr aeli folk r ecords. T housands 
of th em . B ut th e dynamic M r. F rey 
managed to fi nd r etail outlets fo r th ese 
r ecords . . . and alm ost as quickl y as 
you can say "s tereop honic soun d" he 
was a r ecord d istributor. H e obtained 
distribution rights to o th er unusual 
r ecords (no on e else wanted to handle 
th em! ) and was soon noted as a source 
fo r this kind of m aterial. 

A t the start, th e distributing com pany, 
Dauntless Intern a tional, was a two-per­
son opera tion- th e oth er party was 
F rey's wife, Rogie. Today, the F reys live 
very comfortab ly in R iverda le and have 
two daug hters, 6 and 8. T oday, too, th e 
F rey busin ess famil y named A udio F idel­
ity, Inc., has expanded to nearly a hun­
dred people and is a record-produ cin g 
establishment- in both senses of the 
word. 

A native New Y orker, F rey stud ied 
eng ineering a t CCNY. "Vorld War II 
interrupted hi s s tudies and h e shipped 
out as a ship's carpenter in th e Mer­
chant M arine ; and following th e war, 
he becam e an exporter- of machinery, 
or anything tha t " looked good." Th e 
las t-m ention ed oCCUPation was w hat 
F rey was engaged in a t the tim e he was 
precipitated into th e r ecord bus iness. 
His only previous music "experience" 
was as an avid r ecord collector , w ith a 
penchant fo r 50uth-of-the-border rhy th m 
(as indeed evidenced by one portion of 
th e A udio F idelity lin e) . 

Soon after becoming a distributor, 
Frey-being F rey-began to dabble in 
produ cin g his own r ecords. You woul d 
call m ost of th e r ecords he r ecorded 
and/ or dist ributed off-beat, coll ectors' 
item s or source materia l. Such as "v'lha t 
You Can L earn F rom T he K insey R e­
port ." "Hitl er's In fer no," " \ I\1ar of t he 
\ iVorlds," and "T he Search For B ridey 
M urphy." The first smash hit, h owever, 
,,,as "The I nves tigator," wh ich was 
based on th e fam ous McCarthy trials. 

A t any r a te, these r ecords (besides 
bring ing a first m eas ure of fam e to Frey 
in th e record producing business) made 
enoug h money to enable him to lau nch 
A udio F idelity, in 1953. 

F rey's A udio F idelity Stereodisc was 
th e fir st comm ercia l s ter eophonic r ecord 
to be oroduced and m arketed. I t con­
s tituted a m ajor development in phono­
g t'aph r ecords and the most s ig ni ficant 
change sin ce th e t ransition from cylinder 
to disk. A nd it is an acknowledged fact 
that by putting his Stereodisc on the 
ma rket wh en he did, F rey fo rced t he 
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BELL Model T-337 4-Track Stereo Tape Transport 
with 3-motor professional tape drive 

3-MOTOR DRIVE, acknowledged by professionals as the 
best way to build a tape-handling mechanism, is a key 
feature of Bell's T-337. There are no belts, pulleys, 
friction clutches. Each motor has only one job to do, 
does it better. Result: Extremely low wow and flutter 
(0.2 % @ 7Y2 ips), fewer moving parts, extremely long 
and trouble-free life. Other T -337 features: 

High-speed tape handling -speeds up to 30 feet per second 
in Rewind and Fast-Forward. 

Electrodynamic braking-brings tape to a swift but 
gentle stop from high speeds, without stretch or strain 
to even the thinnest mylar tapes. Precision-acting Memory 
Switch provides differential braking to eliminate any 
possibility of looping. 

Piano-key controls-all in a row-by far the most func­
tional, easiest to operate. 

Separate 2- and 4-track heads of optimum gap width­
precision-adjusted at the factory, switched electrically for 
perfect azimuth and track alignment. 

Automatic stop turns off take-up motor to safeguard your 
tapes completely when they finish playing. 

Two record-level meters -provide positive visual indica­
tion of record level on each channel. 
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Positive record interlocks and lighted indicators - assure 
correct operation by even inexperienced users. 

Integrated RP-320 stereo record/playback preamplifier, · 
with carefully engineered circuit, assures professional­
quality recordings. Complete facilities provided for pre­
cise adjustment of meter calibration, bias, record equal­
ization. Mike inputs are conveniently located in front; 
with high-level inputs, outputs, stereo headphone monitor 
jack on rear panel. 
Professional 4-track recording characteristics are assured 
with two-speed equalization-bias switching. 4-track stereo 
and monophonic, 18-15,000 cps ± 3 db @ 7Y2 ips; 
18-15,000 cps ± 3 db @ 3%: ips. 50 db signal to noise 
ratio. (Also records 2-track stereo and monophonic with 
blank or bulk-erased tapes.) 
Mounts in horizontal or vertical plane to fit every type of 
installation. Matches the Bell Amplifiers in styling and 
color, for a perfect decorator-approved custom instal­
lation. See your Bell Dealer NOW! Bell Sound Division, 
Thompson Ramo Wooldridge Inc., 6325 Huntley Road, 
Columbus 7, Ohio. 

1..~ ~!~~!!!~ !!!/dridge Inc. 
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entire industry into an all-out s tereo 
program. Audio Fidelity released its first 
S tereodisc (made by the 45/45 Westrex 
cutter) to the industry in November, 
1957, to offer to the manufacturers a 
pure vinyl record that would last for 
months. This firs t Stereodisc (Audio 
Fidelity's own name for its stereo prod­
uct) was offered free of charge to ac­
credited members of the component and 
recording industry via a sing le advertise­
ment in a trade publication. Needless to 
say, Audio Fidelity was deluged w ith 
requests. 

The next move of the industry, now 
that it had such a record with which 
it could perfect cartridges, pickups, 
amplifiers, and so on, was to get it out 
on the m arket. And it was Frey who 
made it to market first. The first Stereo­
disc was offered to the bu ying public in 
February, 1958, at the \ iV est Coas t Hi 
Fi show and also via a demonstration 
a t Macy's in New York. A nd the Age 
of Stereo was launched. 

Frey characteristically admits that his 
neck was stuck out. The Westrex cutter 
was so new that even at this point he 
doesn't hes itate to admit that all the 
bugs have not been to tally removed. But 
he says, like th e turtle, progress can only 
be made when you stick out your neck. 

Not only is Frey fanatical about main­
taining the very bes t stan dards possible 
in producing his r ecords, but he fee ls 
most strong ly tha t information given to 
the public should be completely correct, 
clear, and to the point. People should be 
g uided to distinguish true stereo sound 
from faked or gimmicked stereo sound, 
so th at th e term "stereo" does not be­
come a n abused one and bandied about 
like "hi-fi ." 

Robert F urst 

Furst seemed to have been destined 
to his final avocation from his early 
life on. He was born into a family where 
engineering had become a tradition. He 
g rew up surrounded by the intellectual 
atmosphere of the post-World War I 
V ienn a of \ iV eingal·tner, Furtwaengler, 
and Bruno Walter. He still r ecalls the 
many rain dren ched afte rn oons he spent 
under an umbrella standing in queue 
for a "Stehp latz" in the rear of the upper 
balcony of the Vienna State Opera. After 
a ttending the Un ivers ity for an engineer­
ing degree, he fo und himself, during the 
political uph eaval of th e late thirties 
transferred to Chicago, Ill., where he 
completed his formal education at the 
Illinois Institute of Technology. 

In 1942, F urs t join ed the engineering 

44 

staff of Majestic R adio and TV Corpora­
tion w here he found himself quickly 
involved in a new "art," FM radio, first 
for military and later for home enter­
tainment applications. Under the tute­
lage of Majestic's chief engineer, Dudley 
Foster (Foster-Seeley discriminator) , 
one of the great pioneers of the early 
radio era, he gained first hand knowledge 
of the intricacies of FM. S ignificantly, 
Furst has been involved in FM tuner 
and music home entertainment systems 
ever since. In 1950, Furst joined the 
David Bogen Company as Assistant 
Chief Engineer where he made the 
acquaintanceship of Sidney Harman and 
B ernard Kardon. In 1952 he joined Har­
man-Kardon as Vice President, Engi­
neering. 

In the ten years of collaboration be­
tween Kardon and Furst, many intel­
lig ibl e designs have evolved, and hi-fi 
components have been brought out of 
the attic into the living room. The hay­
\yire "bucket-of-bolts" approach, accept­
ab le to the small coterie of prewar spe­
cialists, has been replaced by sleek styl-

ing and simply organized con trois 
that delight the homemaker. The Cita­
tion seri es based on a cost-no-object 
approach provides performance un­
eq ualed previously outside the labora­
tory. It is interesting to note, however, 
that the advances in tuners and ampli­
fie rs over t he past twenty-five years have 
not been by vi rtue of startling break­
throug hs, but by continual painstaking 
r efi nement. Frequency response of 20 
to 20,000 cps now has been widened to 
2 to 100,000 cps. Distortion has been 
pushed down to immeasurably low levels 
and phase shift, which previously was 
never even considered important, is now 
carefully controlled. 

What of the future? Furst is up to 
his ears in a transistorization program 
and expects to spend the next few de­
cades doing th e thing he loves best, im­
proving the quality of music in the 
home. 

Peter C. Goldmark 

Dr. Peter C. Goldmark was born in 
Budapest in 1906, and studied at the 
U niversiti es of Berlin and V ienna, re­
ceiving his Ph.D. in physics from the 
latter. 

In 1936 he joined Columbia Broadcast­
ing System, Inc., as Chief Television 
E ng ineer, later becoming Director of 
th e Research and Development Division. 

The first practical color television sys-

tem was developed under the direction 
of Dr. Goldmark in the CBS Labora­
tories, and on August 27, 1940, the first 
color broadcast in history was made 
from the CB S Television transmitter 
in lew York. 

During th e war CBS Laboratories, 
under Dr. Goldmark, was responsible 
for many military developments in the 
field of electronic countermeasures and 
reconn aissance. After the war the long­
playing record was developed by Dr. 
Goldmark and his associates in the CBS 
Laboratories. 

In 1954 Dr. Goldmark became Presi­
dent of CBS Laboratories and Vice Pres­
iden t of CBS, Inc. 

Dr. Goldmark is a Fellow of the In­
stitute of Radio Engineers, th e American 
Institute of E lectrical Engineers, the 
Society of Motion Picture and Television 
E ngineer s, the Audio Engineering Soci­
ety, and th e British Television Society. 
In 1945 Dr. Goldmark was awarded the 
Television Broadcasters Association 
medal for his color television pioneering 
work. Dr. Goldmark is the only member 
of the Institute of Radio Engineers to 
hold both the Morris Liebmann Memor­
ial Prize for electronic research, which 
he received in 1946, and the Vladimir K. 
Zworykin Television Prize, awarded to 
him in 1961. In 1960 Dr. Goldmark was 
g iven the Achi evement Award by th e 
Institute of Radio Engineers' Profes­
sional Group on Audio. He is also a 
visiting Professor for Medical Elec­
tronics at the U niversi ty of Pennsylvania 
Medical School. 

David H after 

Born 1919. Was interested in music 
first, th en in musical reproduction in 
mid-thirties. Got involved in the separate 
woofer-tweeter, bass-reflex, audiophile 
approach about 1938. Majored in mathe­
matics at U niversity of Pennsylvania­
AB 1940. U. S. Coast Guard 1942 to 
1945 during which I had my first ex­
posure to sophisticated electronics when 
I got an assignm ent as communications 
officer and was given responsibility for 
radar, loran, sonar, and radio eq uipment. 

On return to civilian li fe fo und that 
the old hi-fi rig had expired and it was 
necessary to bui ld a new one. This led 
to a long period of trial and error which 
led to partnership with Herb Keroes in 
the formation of Acro Products. We 
s tarted this transformer business in 
o rder to get a high-quality output tran -
former in order to make a good ampli­
fi er. At that time, the two of us wanted 
to produce amplifiers, but the trans­
former business turned out to be suffi-
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MX-100. STEREO MULTIPLEX ADAPTER KIT. All 
crit ical circuitry factory adjusted and prealigned.· 
Ma ximum stereo se para ti o n between 20-15,000 
cps, wi th low distort ion. Stereo switc h permits 
either front-pane l sepa rati o n control o r maximum 
separa ti on adj usted at factory. Kit: $49 .95; Fac­
tory Wired, ready to operate: $69.95. 

ST-26. FM TUNER/ AMPLIFIER KIT. Low-cost com­
bination hi-fi FM music system . Requires o'nl y 
t he addition of externa l speake r (see L-3) to com­
plete system . Pre-Built Front End full y adjusted 
and prea ligned at factory. Ki t: $54.95' Factory 
Wired, ready to operate: $69.95. 

SA-40. STEREO PREAMP-AMPLIFIER KI T. 40 watts 
RMS (20 per cha nne l). Stab il ized feedback c ircuit 
insures optimum performance. with a ll t ypes of 
speake·r loads . H armonic distort ion : less than 0.5% 
at 20 watts . 14 panel controls . Kit: $79.95; Factory 
Wired, ready to ope rate; $129.95. 

PACO KITS 
THE KITS YOU BUILD IN 1/ S LESS TIME 
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TO BEETHOVEli'IN-1/i:ZESS 
In timed, competitive tests, twin brothers - with twin backgrounds and skills - proved 
that Paco kits are faster, easier and more fun to build than almost-identical kits sold by 
other kit makers. They discovered that there 's no guessing with Paco: parts are neatly 
packaged and precisely labeled; instruction books are complete and easy to follow. 
Accurate drawings to actual scale and fold -out diagra ms are printed right next to step­
by-step directions _ _ The twins also proved that Pa~o pleasure doesn't end~ with the 
wiring. The ST-25 MX FM Stereo Multiplex Tuner ':' , for example, looks. and performs like 
twice the price: frequency response is 30 to 20,000 cps within 2 db; sensitivity is 1.5 
/iV for 20 db quieting. It features self-contained, prealigned and fully shielded front end, 
FM Stereo multiplex circuitry, dual limiters, AFC with panel switch for AFC defeat 
and " eye"-type tuning indicator. Why not put Paco to your t est . Kit: $69.95 net, (factory 
wired , ready to operate: $99 .95) . See your dealer or write today for detairs to Paco 
Electronics Co ., Inc. , 70-3 1 84th Street, Glendale 27, New York, a division of Prec ision 
Apparatus Company, Inc. Export: Morhan Corporation , 458 Broadway, New York 13, 
New York. In Canada: Atlas Radio Corporati on, 50 Wingold Avenue, Toronto, Canada. 

" AS PICTURED ABOVE 

I PACO KITS 
THE KITS YOU BUILD IN 1js LESS TIME 
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ciently attractive to justify postpone­
ment of production of amplifi er business. 

Up to this point, I had been engaged 
in marketing research-an outgrowth of 
my mathematical background. lOW, 
however, I switched to th e electronics 
field. 

.After six years in th e transformer 
busin ess, w ith heavy emph asis on audio 
transform ers, I went into business fo r 
myself with th e foundation of Dyna 

Company. I decided to specialize in hig h 
fidelity kits because I had just spent six 
years dealing with amplifier builders and 
felt that I had not on ly absorbed their 
problems and viewpoint, but that I could 
offer them kits which would free them 
from the problems of hacking at chassis 
and debugging their own circuits. This 
has been my major activity since 1955 
when the first Dynakit was produced. 

I think that my contribution to high 
fid elity (some people may think that it 
is a negative contribution). is that I 
helped to popularize high power. This 
in turn made th e low-efficiency speaker 
practical. T his came about in two steps. 
The ultra-linear circuit, of w hich I am 
co-inventor, immediately doubled the 
power output of the popular triode cir­
cuits like the Williamson circuit. Then, 
the first Dynakit, th e Mark II, was a 50-
watt unit which brought this power 
range to a mass market. I think that my 
work has led to providing more watts 
per dollar throughout the high fidelity 
industry, and the result of exposing 
people to hig her power has been to 
demonstrate that power required for 
g ood reproduction was greater than 
most people had rea lized. 

H. A. Hartley 

I was born in 1900 and I am a Scot. 
My first name is not Harold, although 
Esquire seemed to think so w hen it 
wrote me up a few years ago; the first 
Harold got an arrow in the eye in 1066, 
but I have so far escaped mortal inury. 
True I have fenced with Gilbert Briggs 
from time to tim e, as Audio readers 
will have noted, but we keep the buttons 
on the foils, for we wouldn't like to 
hurt each other, and he did me the 
honour of writing me up in his Audio 
Biographies, so I won' t repeat the grisly 
story here. 

It was as a result of work w ith the 
la te P. K. Turner that th e world's first 
so-ca ll ed high fidelity speaker was 
created. In 1926 we thought we had done 
much better than our illustrious con­
temporaries Rice and Kellogg and I 
thoughtlessly call ed the soun d of it "high 
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fidelity", little knowing what that wou ld 
lead to. T hat, in fact, was my most in­
famous invention. 

So fas as actual technicalities are con­
cerned, Turner and I jointly developed 
the first freely-suspended self-centering 
speaker. We not only devised the origi­
nal spider washer but the only one that 
imposed no restraint on the voice coil, 
and that old device has never been im­
proved on by anyone. Along w ith this 
went our fr ee outer suspension which 
not only damped the free edge of the 
cone but imposed no restraint on its 
movement. Speakers incorporating this 
free suspension were put on the market 
by Hartley Turner Radio Ltd. in 1930 
and I have heard that some of those 
speakers are still working perfectl y well 
in Britain today. 

Our other original device was the 
Bakelite cone. In those days there was 
no hope whatever of moulding th em and 
we made them out of fla t sheet cut to 
shape and cemented. But to avoid creat­
ing a flat spot anywhere in the con e, 
our joint was a spiral, making a com­
plete revolution from apex to outer edge. 
So, although the outer edge was free it 
remained circular, essential if resonances 
were to be avoided. 

In 1937 I made a s tep forward. After 
some heartbreaking experiments I man­
aged to produce about a dozen speakers 
fitted with moulded Bakelite cones in 
which the compound was almost {Jure 
resin. I demonstrated these at the Glas­
gow Radio Exhibition in 1937 and every­
body thought they were th e most won­
derful speakers that had ever been 
devised, and I still think so. U nfortu­
nately the cone-producing t echniqu e was 
so chancy that I cou ldn't go into real 
production, and we had to carryon with 
the made-up cones until th e second 'iV orld Was put a stop to all our wO'rk 
and during th at war Turner died. ' 

Meanwhile, as we had produced a non­
resonant speaker it seemed to m e de­
sirable to produce a non-resonant en ­
closure, so I dreamed up th e thing which 
came to be called th e Boffle, and it was 
and is a truly non-resonant baffle. S in ce 
it became well known in the U. S. I 
have been often told that it doesn 't do 
the speaker rea l credit, but it does. 'i\That 
it doesn't do is add false bass, and all 
th e oth er enclosures and fancy cabinet 
devices I have studied seem to me to 
fail because they are r esonant. 

I suppose I am an old-fogey purist, 
but it does seem to me that as a speaker 
in its enclosure has to make an attempt 
to reproduce every kind of musical noise, 
it must have no "personality" of its own. 
It must be absolutely unbiased; it must 
add nothing and take nothing away. The 
unit itself calls for vas t experience of 
what does distort (s ince we can only 
approximate to perfection) , and apart 
from mass of th e moving parts (whi ch 
impairs transients and 'attack'), what 
must be avoided at all costs is reso­
nances. I just don't believe that a reso­
nance in the speaker can be neutralized 
by a counter-resonance in the enclosure 
with any precision, so if one has a non­
resonant unit it demands a non-resonant 
enclosure. I wrote a constructional arti­
cle on how to build a Boffle for Radio­
Electronics, and I had a pile of letters 
from readers who said th ey had built 
Boffles for speakers with a bass reso­
nance and found the combination won­
derful. In other words get rid of all the 
resonances you can . 

Of course it reduces the apparent bass, 
b ut that brings up one of the toughest 

problems that can harass a high-grade 
speaker manufacturer. High fidelity does 
not imply powe'rful dis torted bass that 
can shake the foundations nor synthetic 
top which goes through your head like 
a sword. It is an attempt at realism, and 
is not an impressive commodity at a 
High Fidelity Fair. I know, from experi­
ence of them in N ew York and L ondon. 
Everybody means well , but it just isn' t 
a "commercial proposition" to m ake any 

attempt to demonstrate real quality 
w hen others are bending th e ,valls w ith 
distortion at + 90 decibels. 

W hen I was able to resume produc­
tion of speakers in 1946 I couldn't ob­
ta in myoid prewar Bakelite sheet (I 
originall y got it from Germany), and at 
that time I couldn ' t get the specia l ce­
ment. Everybody else used fe lted paper, 
but the snag with th at was that it didn't 
!'eproduce th e high notes. I had the 
brainwave of in troducing a mid cone com­
pliance with the idea of isolatin g the 
apex from th e comparatively huge mass 
of the cone. I didn't know at the tim e, 
but later an inventor showed me a Brit­
ish specifi cation in which he had had the 
same idea, but it fell down through th e 
wrong technical approach. Mine did 
work, and the w ell-known Hartley 2 15 
speaker was born. It was so successful 
th at I was tempted to have a go at th e 
potentia lly vast A m erican market. 

I had no idea how to start, but I ex­
amined a ll th e American magazines and 
came to the conclusion th at a rather 
slender one call ed Audio Engineering 
might fill the bill, my idea being that 
if I could interes t the audio boys they 
would tell the g reat general public. So 
January 1949 was for me a great mo­
ment, for my first foreign advert isement 
appear ed in what is now Audio. and 
I met C. G. McProud and his quite de­
lightful staff. I wrote my ads in a simple 
straightforward way. I said what I sin ­
cerely believed to be true about the 
speaker, and the funny thing is that 
quite a lot of people believed it too and 
sent me their orders. I shipped them di­
rect from London, r eal personal service. 

The thing grew to such an extent that 
I took a chance on showing them at the 
1951 Audio Fair. Hartley's comic column 
had appeared on the back page of lE 
for two and a half years and it was 
pulling in the orders. I had earned 
enough to pay my way across, buy a 
room at the New Yorker Hotel, and do 
my stuff. It was a tough time. I arrived 
when one of the usual waterfront strikes 
was opera ting in New York and was 
warned th at any attempt to clear my 
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The quality and versatility 
of custom sound with the 
installation ease of com-

ackage equipment! 

GALAXY combination 
Preamplifier & 

Power Amplifier 

Introducing the Harman· Kardon Galaxy Series 
More power, more features, more sales po- facilities for precedence and compression 
tential! Harman-Kardon has created a operation. The first truly exciting devel-
dramatic new concept in professional opment in decades, the Galaxy leads the 
sound equipment-a modularized line with way in the achievement of important new 
performance, flexibility and value un- techniques for the sale and installation of 
matched in its price range. For the first custom sound. Get the full story; write for 
time, you can offer amplifiers combining GALAXY Preamplifier-Mixer catalog: Desk 5B, Commercial Sound 
the quality and versatility of custom sound with the install a- Division, Harman-Kardon, Plainview, L. I., New York. 
tion ease of compact, packaged equipment. No-..y you can sell Just a few features found on the GALAXY Series: R emote 
your customers sound that precisely fits their ,present needs, cont1'ol of level, AC powe1' and standby operation; Monitor 
easily expands or modifies for future developments and never jack as well as optional monitor speaker or vu meter; Con-
becomes obsolete. All this at attractive, competitive prices. stant voltage outputs, both balanced and unbalanced; Bridg-
Choice of 40, 75 and 150 watt amplifiers and power boosters. ing connections; Low Cut F ilte1', Speech F ilte1's; NARTB Mic 
Also 8-channel mixer - preamplifier and a wide choice of Inputs; All plug-in accessories; Re-
easily installed preamp modules with multiple inputs for sponse and dist01·tion specs that sat-
every type of program source-including some modules with isfy the most stringent requirements. 

Built by Sound Men for Sound-Men 

kardon 
HK·71 Power Booster 
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goods would mean broken heads. But I 
pay my tribute to the Customs officers. 
We unpacked the stuff in. t~e c~stoms 
sheds, had it checked, put It In sUltcas~s 
which were laid on the floors of taxIS 
and got away in safety. Those Customs 
men were real guys! And that w:as the 
beginning of the Hartley era. In the 
United States. It was never a big mar­
ket but it was a loyal one, and brough.t 
me many friends. My enormous mall 
gave me a greater insight into what 
makes America tick than could hav.e 
been derived in any other w'!-y, and It 
all started from that first ad In lEi 

I sold my London business in 1953. I 
was never a routine worker. I wanted 
to create, design, innovate, a?d I was 
getting bowed down by the dally chores. 
It was arranged that I should start a 
sales office in New York and the new 
owners would continue to supply speak­
ers to me there. But it didn't work. The 
personal touch had gone, and so had the 
quality· so much so that the new own­
ers ce~sed production entirely in 1957. 
As I had too many commitments in Eng;­
land to start production in the U. S .. It 
has to be recorded that the last genUIne 
Hartley speakel· was s.old in 1953 .. 

Well so be it! Sll1ce that tllne I 
have b~en brooding on the shape of ~~gh 
fidelity to come. In between wntll1g 
books and other ways of keeping the 
wolf from the door I keep on working 
in my English laboratory. I wrecked my 
wife's hi-fi phonograph four years ago 
because I thought it sounded lousy, and 
she keeps on nagging me as to when 
she'll get another. Mayb.e she will s0Il!-e­
time this year, for I thInk I am ~egIn­
ning to see daylight. For some tIme I 
have instinctively felt that hi-fi as we 
know it is played OUt. The kick we en­
thusiasists got out of it 15 years ago 
isn't there; it has become the inevitable 
accompaniment of the cafe society, beat­
nik and ordinary ways of living. I'm not 
trying to be snooty; everbody is e.nt~tl e,d 
to a hi-fi outfit, but to my ears It 15n t 
a musically real outfit. I don't blame 
th e manufacturers; the bigger they get 
the more remote becomes the "touch of 
the master." The stuff isn't there, al­
though it may be wonderful value for 
money in a material sense. 

Of course, in the last count, we are all 
at the mercy of the producers of tape 
and discs. They do pretty well, but I 
would like them to do better, and, as 
happened with stereo, I wish they would 
get their experimental work done be­
fore they put the stuff on the market; 
it makes it cruel hard for us poor de­
signers. 

Dr. John K. Hilliard 

Dr. Hilliard received his B.S. degree 
from Hamline University in 1924, fol­
lowing which he did graduate work in 
electrical engineering at the University 
of Minnesota. He received a D.Sc. in En­
gineering from Hollywood Univers ity. 

Dr. Hilliard's experience includes four­
teen years with MGM Studios working 
on the development of recording and 
reproducing film and tape equipment, 
and the design of microphones and loud­
speakers for theaters. He was Project 
Engineer at the Radiation Laboratory, 
Massachusetts Institute of T echnology, 
on radar. He has spent seventeen years 
with Altec Lansing Corporation as Vice 
President, Advanced Engineering De­
partment. Dr. Hilliard's work has in­
cluded the development of transducers, 
communication equipment, and high-in­
tensity sound environmental equipment 
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to simulate jet and missile eng~ne no!se 
to evaluate fatigue of electronic eqUIp­
ment and air frame structures; micro­
phones to pick up heart sound; com­
munication equipment for teleph?ne 
systems; and anti-submarine wartare 
equipment. 

Dr. Hilliard is a Fellow of IRE;, Acou~­
tical Society of America, AuolO En.gl­
neering Society, and Society . of . Motton 
Picture and Television Englneer~. He 
is a member of Eta Kappa Nu Engll1e~r­
ing Fraternity, Armed For~es Com.mlt­
tee on Hearing Bioa~oustIcs, InstItute 
of Environmental Eng111eers, and ALEE. 
He is also an Acoustic Consultant, .for 
the Brain Institute, U.C.L.A. Medical 
School. He received the John .H. 
Potts Memorial Award for out~tandIn~ 
achievement in the field of audIO engi-
neering in 1961. . 

He has published 60 papers 111 IRE, 
SMPTE, Electronics, Acou:;tical So­
ciety, and Journal of EnVironmental 
Engineers. 

Arthur A. Janszen 

I was born in corn and cotton country 
in Texas, on a rolling prairie near 
Yoakum, nearly fifty-five years ago. In 
1912 I decided to leave home for good 
and make my own way, but I changed 
my mind about a mile down the road. 
When my parents picked me up, hot, 
tired and hungry, I thought it might 
be a' good idea to wait until I was ~t 
least six. Actually, I didn't leave agaIn 
for fifteen years. In that time we moved 
from a relatively gentle community into 
a frontier area near the King Ranch's 

feudal domain, a hundred miles from 
the Mexico border. . 

My post-high school educatIOn began 
when I enlisted in the U. S. Navy for 
four years, "to see .the w~r1d .. " My travel 
expectations, seemll1g ly Justdl~d by the 
I·ecruitment poster of that tIme, were 
thwarted by President Hoover, who ap­
parently thought it more imp<;>rtant. to 
save oil than to send our fightIng ships 
around the world for the purpose. of sub­
jecting foreign coastal .p~pulatlOns. to 
the amenities of our ships men. Sll1ce 
it was clear that the battleshi~ I w.as on, 
the U. S. S. Wyoming, wasn t gomg to 
travel, I transferred after a year .to the 
Balboa, Panama Canal Zone radIO sta-
tion. I . 

After Balboa, I spent an enc 1.antl!~g 
year on a three-man radio statIon 111 
the rain forest on the southern shore of 
the Isthmus of Panama, near the Co­
lombia border, at a village named ~a 
Palma. The following year was spent . In 
the utility (euphemism for en~ertall1-
ment) squadron at the Naval Air Sta­
tion, Coco Solo, Canal Zone. O,:!r func­
tion of supplying transportatIOn fo r 
visitin a important persons to and from 
points'" of non-military interest around 
the Canal Zone triggered a development 
program that gav.e birth to a "first" in 
aircraft commul1lcahon. O~e of ~he 
points of interest, a. mounta111 vacatIOn 
retreat was too distant for two-way 
radio ~ommunication between Zone sta­
tions and planes equipped wi~h standa.rd 
equipment. I helped my fnend,. Chief 
Radioman Harvey J. Woods, bU!l.d and 
flight test the first short-wave aircraft 
transmitter and receiver for the ~avy. 

'While still at home, I had bU!lt a~d 
sold a number of battery-operated radIO 
receivers prior to 1926. Some were pretty 
good. With a good antenna, I was able 
to listen over a loudspeaker to the 500-
watt station of KDKA in Pittsb~lrgh at 
five o'clock in the afternoon dunng the 
winter time, using a set with fonr 
UV-199 tubes. A lthough I flunked tl:e 
Navy examination for entranc~ to. their 
radio school, w hich was an 111evltable 
result of my walking out o~ th.e. t.est 
session, my transfer to the radiO dlvls.lOn 
aboard the Wyoming was e~ecuted wI~h­
out difficulty with the aid of Chief 
Radioman Larry Stansell, of Galveston, 
Texas, who invited me to bring. my 
horse. My first exposure to what might 
be called high fidelity came about when 
the captain decided that the. cre'Y of the 
Wyoming needed some musIc. SInce the 
top deck was the only place in which the 
crew could congregate in reasonable 
numbers the music had to be loud. 
Therefo;e if one uses one of the criteria 
that is to~ often still used in evaluating 
high fidelity equipment, this playback 
system must have been at least partially 
high in fidelity. 

From 1943 to 1945, I worked a t the 
Harvard Underwater Sound Laboratory 
as a Special Research Associate, on the 
development and field testing of under­
water ordinance. During this time I was 
elected to membership in Sigma Xi. In 
1945 the ordnance section of the U nder­
wat~r Sound Laboratory was transferred 
to Pennsylvania State College. It func­
tioned in its new location as the Ord­
nance Research Laboratory, and was 
populated largely by ex-Underwater 
Sound personnel, including me. I re­
mained as Associate Professor of En­
gineering Research in charge of the 
laboratory's field test station in Ft. 
L auderdale, Florida, until ~ returned to 
Harvard in 1946 as a Semor Research 
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III sl i m-compact 

~D~(]J 

H ere is unbelievably excellent sound quality combined 
with the ultimate in placem ent fl exihility. Compact size 
(12Ys"H, lS%"W, 2% "D) takes little space on desk, table 
or shelf. The slim-compact X-20 is ideal for wall mounting 
with built-in brackets. Finish is oiled walnut. Convenient 
volume control on the side. There's a refreshing decorator 
touch in the two-tone harmonizing custom fabric on the 
front. 3 speaker s-a woofer and 2 tweeters-provide smooth 
wide range sound. P erfect for FM Multiplex, very low cost 
stereo, other-room exten sions. 

l"ul!@:E!'mpact %o'O@ 
Today's most popular ultra­
compact hi fi speaker system. 
A 2-way system set in attractive 

. oiled walnut measuring only 
7'/4" H, 13" W, 4%" D. 

X-IO 2-speaker 2-way system. Impedance, mJIQO 
8 ohms. Power rating, 6 watts. Adequate V 
room sound with 1 watt to speaker-
In Oiled Walnut. .. . ... .. . .... . . .. $29.75 

@ 
@) 

@) 

X-20 3·speaker 2-way sys· 
tem _ Impedance, 8 ohms. 
Power rating, 6 watts_ Ad­
equate room sound with 1 
watt to speaker-
In Oiled Walnut . .. . $39.95 

MANUFACTURING COMPANY 
Divis/on of THE MUTER CO. 

Jensen Manufacturing Co., 6601 S. laramie Ave., Chicago 38, 111./ Canada: Radio Speakers of Canada, Ltd .. Toronto I Mexico: Universal De Mexico, S.A., Mexico, D.F. 
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Assistan t in the Acoustics Research 
Laboratory. 

At the Acoustics Research Laboratory, 
in connection with the projected meas­
urement of the transient response of a 
microphone array, the investigation of 
the transient response of loudspeakers 
as sound sources was undertaken. The 
results of a series of tests indicated that 
meaningful data on the transient re­
sponse of a receiving array could not 
be obtained without a prior development 
of a suitable sound source. Electrostatic 
transduction was chosen for the source. 
New materials had become available 
since electrostatic loudspeakers dropped 
out of sight in about 1932. By 1953, the 
first push-pull, fu ll-range electrostatic 
loudspeaker capable of producing high 
acoustic pressure levels had been de­
veloped, and an experimental model was 
shown during a meeting of the Ameri­
can Physical Society in Cambridge, 
Mass., in January of that year. 

In 1954, the Magnetic Amplifier Corp., 
of Waltham, Mass. became Janszen 
Laboratory, Inc., of Cambridge, Mass., 
with me as president and general man­
ager. With the indispensable aid of my 
wife, the development of the first 
commercially-practical electrostatic loud­
speaker (mid and high frequencies) was 
completed, and production began in 
April, 1955 under the name J ansZen 
Model 130. This loudspeaker is now 
made by the N eshaminy Electronic 
Corporation. 

In early 1959, the first production 
models of the full-range electrostatic 
loudspeaker, now being manufactured 
and sold by the KLH Research and De­
velopment Corporation as its Model 
Nine, were delivered. Prototypes had 
been placed in the field during 1957 and 
1958. 

During 1959, the assets of J anszen 
Laboratory were transferred to the KLH 
Research and Development Corporation 
of Cambridge, Mass., and I became ~ 
stockholder and a vice president of 
KLH. My activities include the develop­
ment of new industrial and home-enter­
~ainment products, production eng ineer­
mg, and general admin istration. 

My family and I live in Belmont 
Mass., just beyond the Cambridg~ 
boundary. My wife, Pearl, and I have 
three lovely children named David 
Karen, and Eric, whose ages are 6 5' 
and 4 years respectively. ' , 

I am a member of the Acoustical So­
ciety of America and of the American 
Association for the Advancement of 
Science. 

Albert Kahn 

If Audio is 15 yeal:s old this month, it 
must have been earher that year that I 
was approached to support a magazine 
devoted exclusively to audio. 

Not much circulation to tap-yet the 
field was growing. Could advertising 
revenues be sufficient to warrant a 
monthly publication? With so much 
fo lderol being written-how could this 
new magazine establish integrity and 
authenticity? 

I had an axe to grind. Electro-Voice 
was coming up fast in the microphone 
business and potential users were hard 
t? p,inpoint. I wanted one strong pub­
hcatIon to spearhead our advertising pro­
gram . I remember giving a commitment 
for 14 full pages the first year if the 
magazine came into being. 
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The rest is history. I do feel, however, 
that Audio has done more than give 
us a medium that we needed. It has 
been a decided influence in raising the 
standards of audio quality-and bene­
fitted everyone-the publishers, too, I 
hope. 

Bernard Kardon 

Music-its storage and recreation-is 
the basis for the hi fi industry. Th is 
fundamental fact is sometimes sub­
merged under a flood of claims, but Ber­
nard Kardon has never lost sight of it. 
Reproduction of the emotional content 
of music, as well as its structure and 
form, has been his guiding force during 
his many years in the industry. 

Bernard Kardon was born in 1914 in 
New York City, the third of five chil­
dren. His parents had an unusual com­
bination of music interest and engineer­
ing talent. His mother, whose main in­
terest other than her family was the 
piano, exposed each of her children to 
a fundamental education in music. His 
father, one of the original members of 
the legendary Bronx Radio Club, was a 
pioneer in radio manufacturing, produc­
ing stamped circuit tuners and amplifiers 
as early as 1920. 

Kardon was first introduced to his 
life's work in 1922 on a visit to his 
father's plant. Formal education at tech­
nical schools (Stuyvesant High School 
and Cooper Union) was supplemented 
with practical experience, first as a radio 

repair man and later as an engineer. An 
early marriage (the Kardon's will cele­
brate their 29th anniversary this year) 
was a settling influence. 

In 1937 he entered the employ of the 
David Bogen Company as a design en­
gineer, later becoming chief engineer, a 
post he held through World War II. In 
1950 he left the post of Executive Vice 
President of that company to start the 
predecessor of Harman-Kardon, Inc. 

During the 1930's, his work centered 
around sound systems in the then-new 
talking movies and for schools. There 
was no general public interest in hi fi, 
but a small number of recording engi­
neers and musicians were assembling 
systems in their own homes, selecting 
the better components wherever availa­
ble and modifying them to suit. Kardon 
found that a large part of his time was 
spent modifying and calibrating special 
versions of PA equipment for these spe­
cialists. Before long it became obvious 
that specially designed equipment was 
needed to satisfy this small market. This 
was a labor of love, and required re­
search in to basic questions cutting 
across physical, psychological and physi­
ological boundaries. 

The war years interrupted this work. 
His time was devoted to producing 
equipment for the Armed Services. As 
a specialist in sound reproduction he was 
assigned problems in designing inter­
coms with maximum intelligibility under 
acoustic and psychological conditions of 
combat, beach master systems to enable 
direct voice communications from the 
shore to landing crafts a mile out, and 
sound simulation equipment to decoy 
the enemy into wasting his reserves in 
attacks on non-existent concentrations 
of strength. Other areas included sonar 
and voice communication between ships 
and convoy under radio si lence. 

The post war years brought an ex­
plosive growth in home entertainment 
via electronics. FM broadcasting, LP 
records, tape recording, stereo records 
and lately, multiplex FM stereo has 
caught the public interest. Now he oc­
cupies his time in planning and initiating 
new projects and guiding the over-all 
engineering investigations on a broad 
basis-away from the daily responsi­
bilities of management . . 

Paul W. Klipsch 

Paul Wilbur K lipsch was born on 
March 9, 1904 in Elkhart, Indiana. He 
received a B.S. degree in electrical en­
gineering from New Mexico State Uni­
versity, University Park, N. M., in 1926 
and the degree of Engineer from Stan~ 
ford University, Stanford, CaL, in 1934. 

He was employed in the testing de­
partment of the General Electric Co., 
from 1926 to 1928; the Anglo-Chilean 
Nitrate Corp., Tocopilla, Chile, from 
1928 to 1931; the Independent Explora­
tion Co., Houston, Texas, from 1934 to 
1936, the Subterrex Co., Houston, from 
1937 to 1941; and the U . S. Army Ord­
nance Dept. At present he is the owner 
of Klipsch and Associates, Inc., Hope, 
Arkansas, manufacturer of loudspeakers. 

He is a Fellow of the Audio Engineer­
ing Society, a Senior Member of IRE, 
a member of ALEE, the Acoustical So­
ciety of America, Tau Beta, Pi, and 
Sigma Xi. He is a licensed professional 
engineer in Texas and Arkansas. He is 
also a member of Scimitar Temple 
(Shrine), the Sojourners. 

"My first loudspeaker was a cardboard 
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"horn" attached to a Brandes Superior 
earphone in 1920. It was a far cry from 
that to t he dihedral corner horn of 
1940 and from there to th e Klipschorn 
of the present day. 

"Adherence to basic physics has re-

sulted in designs of a durable nature. 
There have been no 'breakthroughs' ex­
perienced along the way. The result has 
been the production of spakers which 
have negligible obsolescence." 

Harold J. Leak 

Mr. Harold J. Leak, M.Brit.I.R.E., 
was born in 1907. He has spent his life 
interested in and contributing to tech­
nical advances which have resulted in 
the hig hest quality of sound reproduc­
tion. In contrast to his modern labora­
tory in which he works, he lives, with 
his wife, two sons and daughter, in a 
beautiful 15th century house in the 
countryside a few miles out of London. 
He is a keen angler and a bird-watcher, 
being particularly interested in bird 
photography. 

His interest in radio started while he 

was still at school where he obtained 
permission to found the School Wireless 
Society. 

He .entered the electronic industry at 
the birth of sound motion pictures in 
1929 as an electronic engineer. In 1934 
h~ founded his own company with the 

• aim of earning a living in a way which 
appeared to hold the best promise of a 
~appy life: by making sound reproduc­
mg equipment better, if possible than 
anyone else. His company, H. J.' Leak 
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& Co. Ltd., has grown to be the largest 
firm in England exclusively devoted to 
high-fidelity audio engineering. 

During th e last war his first factory 
was bombed and the factory to which 
he moved was later destroyed by in­
cendiary bombs : his home was destroyed 
by bombs and his next house was dam­
aged by bomb blast. However he did not 
allow th ese incidents to interrupt seri­
ously his war work, which was the de­
sign and manufacture of high-reliability 
low-distortion audio amplifiers for the 
Forces and research laboratories en­
gaged on war work. 

In 1945, as the result of war-time re­
search in his laboratory he was able to 
offer audio amplifiers with a distortion 
content as low as 0.1 per cent. A survey 
of technical publications from 1945 on­
wards will confirm that his firm was the 
first in the world to design and market 
amplifiers with such a small distortion 
content, and the mag nitude of this ad­
vance can be gauged when it is r emem­
bered th at the then accepted standard 
for laboratory amplifiers was 2 per cent 
distortion. The figure of 0.1 per cent 
was received with incredulity, but it 
was subsequently confirmed by the Na­
tional Physical Laboratory and this cri­
terion is still an accepted world-wide 
standard. 

With this clear lead on low-distortion 
amplifiers his company was able to build 
up an export market much greater than 
th e domestic one, and the increased vol­
ume of manufacture resu lted in lower 
prices which, in turn, brought real high­
fidelity amplifiers within the reach of 
the music-lover at home. Mr. Leak fur­
~her popularized high fidelity by lectur­
mg .!"hroug~out the country and giving 
d~monstrat!Ons of comparisons between 
lJ·ve. a'nd recorded voices and music. 
, When the first Audio Fair in the U. S. 
?las being arranged in 1949 the organ­
Izers sent Mr. Leak an invitation to 
participate with a plan of the demonstra­
tion rooms and an application form: he 
made up his mind to exhibit but at that 
time Britain was short of dollars ster­
ling had just been de-valued and Treas­
ury permission to spend do'llars had to 
be obtained: thereby hangs an amusing 
story. Treasury permission was given 
and Mr. Leak cabled the organizers 
"Will participate please reserve room 
4.9 dollars available." After some lapse of 
t llne, and not having received a reply, 
Mr. Leak telephoned the organizers: yes 
they had received his cable but the~ 
couldn't let him participate for $49 and 
they considered the matter closed. Mr. 
Leak explained that the 49 referred to 
the number of the room he wanted and 
tha t ample dollars were available. Now 
that all was clear, Mr. Leak was made 
welcome and his was the only British 
firm to exhibit at the first U. S. Audio 
Fair. 

Mr. Leak became a member of the 
Audio Engineering Society of America 
and was subsequently honoured by being 
made a Fellow. 

C. J. L eBel 

Born Dec. 16, 1905 in New York City, 
C. J. L eBel attended the Mass. Inst. of 
Tech., and received a B.S. in 1926 and 
an M.S. in E.E. in 1927. From 1927-29 
he was a research physicist with Ray­
theon, Inc. working on lamps and recti­
fiers . In 1929-1932 he was a research 
eng ineer wi th Sylvania Electric Prod­
ucts and worked on lamps, ozone tubes. 
From 1932-1937 he worked as a con­
sultant on sound recording problems. 

From 1937- 1942 he was Chief Eng ineer, 
and from 1940-now, Vice President, of 
A udio Devices, Inc . where he worked on 
lacquer recording blank discs and m ag­
netic recording tape. From 1942-45 he was 
Ch ief Engineer of The Maico Company 
working on hearing aids, hearing test 
equipment, electronic stethoscope and a 
surgeon's metal locator. In 1945-46 he 
was a Project Engineer at Cambridge 
Instrument Co., working on hearing aids 
and electronic stethoscopes. In the years 
1946-47 he worked as electronic con­
sultant, Damage Control Project, at 
Stevens Institute in a study of ships' 
motion. Finally, from 1947-now he has 
been Chief Engineer of Audio Instru­
ment Co., Inc. 

He is listed in "American Men of 
Science," "Who's Who in the East," 
"Who Knows-and What." 

Mr. Lebel is a Fellow of the Audio 
Engineering Society; a Member of the 
Acoustical Society of America ; an Active 
member of Society of Motion Pictures & 
Television Engineers; and a F ellow of 
the Radio Club of America. 

Books he has authored are "Funda­
mentals of Magnetic Recording" and 

"How to Make Good Tape Recordings" 
both published by Audio D evices, I nc. 
and both best selJers. 

Impingement of L ebel on Audio Field: 
At Raytheon his first patent has since 

turned out to be one of fundamental 
patents on the fluorescent lamp (the 
much litigated "LeBel Patent"). All 
audio products are built under fluores­
cent lamps. 

At Audio Devices LeB el was active 
in the first automatic machine production 
of lacquer recording discs in America, 
and in American application of th ese 
discs. A udio Devices rose from "nothing" 
to the largest American maker of lacquer 
discs in one year and stilJ is the largest. 
He supervised development of the first 
Audiotape magnetic recording tape. He 
also helped write man y sound recording 
standards. 

At the Maico Company LeBel applied 
psychoacoustics to hearing aid design. 
It was here, at Maico, th at he helped 
w rite the first standard on methods of 
measuring performance of hearing aids 
and developed the Maico Stethetron, the 
first rea lly successfu l electronic stetho­
scope. 

At the A udio Instrument Co., Inc. 
LeBel developed an intermodulation 
meter with extremely low internal leak­
age, capable of reading very low values 
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UNIQUE 
TWEETE 

DIAPHRAGM! 
High-performance tweeter PLEETER PT-P1 

SPECIFICATIO,..S 

V.C. Impedance 8 or 16 o~m$ 
Frequency range 2,000 - 16,000 cps 
Power input 20 watts 
Sensitivity 104 db /watt 
Total flux 21,000' maxwell 
.Flux density 13,500 gauss 
Crossover frequency over 3,000 cps 

P IONEER" C Series" woofers with powerful magne­
tic circuit 

10" PW·25C 12" PW·30C 15" PW·3 8C 

Specifications 
PW·25C PW·30C PW·33C 

Reso nance frequency 40 - 55cps 35 - 50 cps 30 - 45c ps 
Frequency range 35 - 4.000 cps 30 - 4.000 cps 30 - 3.000 cps 
Pow er input 15 watt s 20 watt s 30 watts 
Sen sitivity 103 db / watt 105 db / watt 107 .5 db / watt 

:~~o~~~ee,,~tjEliit: .l~t:la,~~~t:ii::~~~ 
2. Superb frequency and directional 

characteristics. 

3. FrElquency characteristi 
' quality e.9uivaleot to 
tweeters. 

8ecause ;of row crossover frequency, 
it offers a dynamic mid-range even 
in a 2·way system. 

;}\ 

, AI~ .~e~, pJi~E~'~hfgh 
.. C Series" woofer - the 
for the PT·Pl. 

P1D'N'E'ER 'EL'ECTRD'NIC CDRPDRAT1D'N 
5 Otowacho, 6·chome, Bunkyo·ku, Tokyo, Japan 

DISTRIBUTORS: U.S.A. : 
Canada: 
Malaya: 

Petely Enterprises, Inc. 
Importhouse of Canada . 
Hwee Seng & Company. 

300 Park Avenue So uth, New York 10, N.Y. 
2939 Eglinton Avenue East, Scarboro, ,Ontario 
259 Beach Road, Singapore 7 
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of 1M. This has been improved year by 
year ; present leakage is 0.015 per cent 
(just fine for · m easuring 0.1 per cent 
distortion). Subsequently he develop ed 
logari thmic amplifiers (loggers) which 
are used to convert linear recorders to 
a db scale. These utilize a highly de­
veloped and patented instant acting 
varistor conver ter. A magnetic tape time 
delay recorder was his next development, 
using sliding heads to adjust delay time. 
Used to solve echo problems in a udi­
toriums or theaters with balconies, by 
use in conjunction with public address 
sys tems. 

Frank H. McIntosh 

We entered into the audio amplifier 
business and the associated hi fi field 
through the need for a better product 
we r eq uired in connection with a music­
for-indu stry operation in Cincinnati, 
Ohio. After the war, we discovered 
g l-ea t difficulty or impossibility of mak­
ing purchased amplifiers perform ac­
cording to their own specifica tions. 

As a side line to Consulting Radio 
Engineering, we investigated the feasi­
bility of developing an amplifier which 
would perform across the entire audio 
spectrum first without an output trans­
former, then, as the facts of life became 
more evident with an output transformer 
which would be efficient and do the pro­
posed job. First we made a s tandard 
push-pull amplifier which put out 50 
watts and which required six-807 tubes. 
It was operated almost Class A and it 
weighed n early 125 lb. but delivered the 
r equired power. This didn't seem very 
practical as almost no one could lift it, 
let alone afford it. 

The next procedure was to utilize the 
more efficient Class-B circuit techniqu e ' 
not generally used in audio systems 
which meant hig her efficiency and th ere-

fore less weight and less cost. The value 
of low leakage reactance between uri­
mary windings needed fo r Class-B opera­
tion was tested using a single frequency 
and tuning out th e leakage r eactance. 
This proved a sound idea for a single 
frequency. Then in order to accommodate 
the whole audio spectrum instead of one 
frequency th e unity coupling bi-filar 
winding of primaries suggested itself. 
This was tes ted a nd found to work 
very well. The problem of how to drive 
such a system was most taxing and re­
quired many trials and efforts. Finally 
the unbelieveably simple circuit was de­
veloped using a I-to-I driver transform er. 
This made the whole idea possible and 
the inherent advantages of this circuit 
was available for commercial use. 
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There were several advantages to this 
circuit which we at first did not fu lly 
appreciate. As desig ned initially it was 
capab le of unbelieveable bandwidth op­
eration and provided 50 watts from a 
pair of 6L6's at less than 1 per cent 
distortion at any frequency from 20 to 
20,000 cps-perform ance far beyond any­
thing yet made for commercial use. Even 
today thi s is better than m any audio 
amplifi er s available. This was a 1949 
desig n and the result of three years of 
development and a dollar inves t11lent 
of six figures. Gordon Gow, V ice Presi­
dent and General Manager of McIntosh 
was a major factor in the early develop­
ment and Sidney Corderman, Directo r of 
Engin eering has made th e modifications 
since the first development of this cir­
cuit. 

It was first though t that this amp li fier 
would not be a fac tor in th e audio field 
as it was felt its superior performance 
would not be noticeable in actually list en­
ing but we were wrong and its perfor­
mance became one of the turning points 
of improved quality and standards. 'vVe 
hop e it has helped to advance th e ar t 
toward the perfection of sound repro­
duction. 

Robert Newcomb 

Newcomb A udio Products Co. was 
organized 25 years ago by Robert N ew­
comb. His purpose was, and still is, to 
offer the sound-equipment user th e best 
quality of sound products. He was 
among th e first, if not actually th e fir st, 
to use inverse feedback in commercial 
amplifiers. Newcomb amplifi ers have 
earned a national reputation for reli­
ability. Newcomb was early in offering 
compact desig n styling to the hi fi trade, 
as well as being early with true remote 

control, and the first to offer plug-in 
inpu t transform ers. 

The line now includes both V, -track 
and y,( -track stereo recorders of high 
performance with cybernetic design fo r 
ease of operation of the transport. The 
company is still owned and directed by 
its found er Robert Newcomb and con­
tinues to be dedicated to quality. 

Dr. Harry F. Olson 

Dr. Olson received the B.S., M.S., 
Ph.D., and E.E. degree from the U ni­
versity of Iowa, and an Honorary D .Sc. 
degree from Iowa Wesleyan College. He 
has been affiliated with the R esearch 
Department of Radio Corporation of 
America, the Engineering D epartment 

of RCA Photophone, the R esearch Divi­
sion of RCA Manu facturing Company, 
and RCA Laboratories. H e is D irector 
of the Acoustica l and E lec tromechanical 
Research Laboratory of the RCA Lab­
oratories. 

Dr. O lson is a past presid en t of 
t he A udio Engineering Society, past 
president of the Acoustical Society of 
America, and past chairman of the Ad­
ministrative Committee of the IRE Pro­
fessional Group on Audio . 

He holds more th an 90 U. S_ patents. 
He is the auth or of 85 papers and th e 
books "Elements of Acoustical En­
g in eering," "Acoustical E ng in eering," 
"Dynamical A nalogies," and "Musical 
Engineering." 

Dr. Olson has r eceived th e fo llowing 
honors: The Modern P ioneer Award of 
the National Association of Manufac­
turers, th e J ohn H . Potts M edal of th e 
A udio Engineering Society, the Samuel 
L. Warner Medal of the Society of Mo­
tion Picture and Television E ng in eers, 
the John Scott Medal of the City of 
Philadelphia, and the Achievement 
Award of th e P rofessional Group on 
Audio of the Ins titute of Radio Engi­
neers. 

Dr. Olson's pioneering work in t he 
development of gradient bidirec tional and 
unidirectional microphones with uniform 
directivity patterns started in the late 
twenties. These microphones demon­
strated immediately outstanding effi­
ciency in discrimination against noise, 
r everberation, and o th er unwanted 
sounds. As a result, gradient directional 
microphones have been universal sin ce 
that time in a ll applica tions of high fi­
delity sound pickup. 

In the late twenties Dr. O lson pio­
neered in the developm ent of high-effi­
ciency, large-throat, cone-dr iven, horn 

loudspeakers. Since that time this type 
of horn loudspeaker has been used for 
reproducing the entire audio frequency 
range and in conjunction with small­
throat horn loudspeakers for reproducing 
th e low-freq uency range. 

He was responsible for demon s trating 
that direct-radiator loudspeakers employ­
ing a double voice coil and o ther ex­
pedients could reprodu ce the entire audio 
frequency. He also demonstrated that 
uniform directivity w ith r es pect to fre­
quency could be obtained from direct­
radiator loudspeakers by employing 
cones graduated in inverse s ize w ith 
r espect to the frequency. In the late 
thirt ies h e developed a low-t-esonant­
frequency loudspeaker employing a 
folded edge or accordion suspension. 
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an accurate timepiece 
A clock or watch is undoubtedly more convenient for telling 
time. Yet, it is actually possible to keep accurate track of time 
with a hysteresis motor·driven Miracord turntable. 
The speed of a hysteresis·synchronous motor is precisely reg· 
ulated and timed by the frequency of the line current. This 
speed is constant even with variations in line voltage and load. 

Consequently, a hysteresis motor-driven turn­
table will rotate at the precise record speed, and 
maintain that speed regardless of voltage fluctu· 
ation, or the number of records on the platter. 

You can see this flywheel effect with the turntable platter 
removed. After starting the motor by lifting the arm from its 
rest, you let it run for about 10 seconds. You then shut the 
power off, by replacing the arm. The rotor will continue to 
spin by the sheer momentum of its own mass for at least 
20 to 30 seconds. Most motors will stop in about 3 seconds. 

The Miracord is the only record playing instru· 
ment with hysteresis motor, dynamically bal· 
anced turntable and mass-balanced transcrip' 
tion arm which you can play manually, or as 
automatically as you please. The Miracord is 
also available with 4-pole induction motor­
the Model 10, priced at $79.95. The Miracord 
10H with hysteresis motor is $99.50. Prices 
include arm, but are less cartridge and base. 

The Miracord 10H uses the famous Papst hys­
teresis motor with the outside rotor. It's the 
same motor employed by the finest professional 
turntables and tape transports. The external 
rotor is a dynamically balanced mass. As it 
spins, it acts as a flywheel, further smoothing 
and evening out the motion of the turntable. MIRACORD 

Make it a point to see the Miracord at 'your 
high fidelity dealer soon. For details, write to: 

BENJAMIN ELECTRON IC SOU NO. INC . 97 ·03 4300 AVEN U E. CORONA 68 . NEW YORK .SOLE U.S. DISTR I BUTOR FOR ELEcTROACUSTIC'Il RECORD PLAYING COM PONENTS 
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The mechanism operated in a small 
closed cabinet in which the compliance 
of the air in the cabinet provided the 
controlling acoustical impedance in th e 
low-frequency range. T his was the first 
commercialized system employing this 
principle for obtaining low distortion 
which has since become widespread in 
use in high fidelity small-enclosure loud­
speakers. 

During World VI/ar II he was engaged 
in the development of sonar and other 
system s for antisubmarin e warfare. 

Dr. O lson developed the first active 
type sound absorber employing an elec­
tronic system for cancelling out or ab­
sorbing unwanted sound or noise. Several 
experimental applications have been 
made of this system, as for example, 
the reduction of noise by an air condi­
tioner. 

With Mr. Belar, they developed the 
RCA Electronic Music Synthesizer 
which can produce from a coded paper 
record any audible sound whatsoever 
regardless of whether it has been pro­
duced before or not. The RCA Elec­
tronic Music Synthesizer Model II is 
now used by Columbia an d Princeton 
Un iversities for the production of elec­
tronic music. 

A. M. Poniatoff 

Mr. Poniatoff started Ampex with six 
emp loyees working in the 10ft of a furn­
iture shop and today the company has 
4500 on its payroll. I think you will 
agree that this is a remarkable 18 years' 
achievement. This has been don e without 
sacrifi cing technical standards (it is of 
course a fallacy to assume that big busi­
ness always means mass production and 
price cutting) . It is interesting to note 
that A. M. Poniatoff named Ampex with 
his own initials plus "ex" from excellence. 

In addition to the tape r ecorders for 
w hich th ey are so well known, the com­
pany makes recorders for scientifi c in­
strumentation and computers, for missile 
centres, flig h t tests and space travel, 
automation, heart beats, brain waves and 
muscle vibrations. (So far as I know. 
there is no official recording of Mr. Pon­
iatoff's orig inal brain wave in 1946, 
when he mastered the mysteries of the 
German Magnetophone.) I will not en­
la rge on th e subj ect s of flig ht tes ts an d 
space travel as these are very much above 
my h ead. 

Last but not least is the fabulous 
Videotape recorder, which records vision 
an d sound on magnetic tape at the very 
reasonable speed of 15 ips, ready for 
TV transmission immediately after re-
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wind. Its introduction in April 1956 
touched off a revolution in television. 
\Vithin a few days, Ampex received or­
ders for 100 machines at $45,000 each. 

H ere is what Mr. Poniatoff has to say 
about the beginning: 

"Magnetic r ecording as it was devel­
oped in Germany by Telefu nken dunng 
the World War II (under the name of 
Magnetophone) was brought to the atten­
tion of several companies in the United 
States as a possible new product. The 
general reaction was that the equipment 
was not prac tical and would not have 
any future due to the fact that it was very 
cumbersome to th read the tap e throug h 
the head, tension arms, idlers, and so on. 
Furthermore, the tape could be broken 
at any time and this would be very se­
rious trouble, especially where the r e­
corder was used for professional record­
ing or played on the air by radio stations. 

"My reaction was entirely different. 
After experimenting with the Magneto­
phone I had so mu ch confidence in the 
future of magnetic r ecording that I 
gambled the whole future of Ampex by 
devoting full tim e and all resources of 
the company which was very limited in 
size (25 people) and limited in capital. 
This was in 1946 when I first had an 
opportunity to get acquainted with the 
Magnetophone and the above decision 
was made. 

"When the first units were constructed, 
the radio sta tions were not will ing to 
take a chance and put a program on the 
air recorded on " magnetic r ecorder for 
th e r eason I mentioned above. 

"At that time, Bing Crosby had an 
opportunity to li st en to our unit, and 
he recognized th e outstanding quality of 
reproduction as compared with the discs 
which were used up to this time by all 
radio stations. U nder his pressure, and 
on his programs, our first unit were 
used on the air. 

"During our first demonstration of the 
Model 200 in New York, the top technical 
experts of the r adio and recording in­
dustries were gath ered to evaluate the 
quality of our equipment. Our representa­
tive w ho was in charge of th e demonstra­
tion arranged an orchestra in a separate 
studio and sound was brought into 
another s tudiu for the listeners with an 
A-B switch in th eir hands. On one pos i­
tion of the switch th ey were listening to 
the orchestra throug h the recording sys­
t em. On the other position of the switch, 
th ey were listening to the same orches­
tra after it was recorded and instanta­
neously played back to th em. T he posi­
tions of th e switch g iving either direct 
sound or recorded sound were unkown 
to the audience. Our representative, 
knowing that in the pas t where discs 
were used th e r ecorded music suffered 
from loss in th e area of hig h fr equencies, 
eq ualiz ed the playback of our unit in a 
m ann er that th e high frequencies were 
slightly in excess of normal. All the 
listeners unanimously stated that they 
knew which position would g ive them 
direct sound and whi ch was r ecorded. 
Special rem arks were made that a 
group of experts w hich was present had 
ample experience to know the difference 
between recorded and directly played 
music. Obviously, they were mistaken in 
selecting th e position of the switch and 
everyone highly em b::trrassed. 

"This was th e beginning of the new 
era in mag netic r ecording of major 
radio networks in the United States." 
(Th is section from "Audio Biographies" 
by G. A. Briggs.) 

P. A . Rasmussen 

M r. P. A. Rasmussen, President of 
Viking, is probably typic<l;l of the. immi­
g rant w ho came to Amenca 100kll1g for 
a job, and ended up as an employer and 
manufacturer with products known and 
sold around the world. 

Mr. Rasmussen is inclined to play 
down hi s own part in what transpired, 
indica ting that he is only typical of 
thousand s of people who have come to 
this country. He came to America from 
Denmark just after the turn of the cen­
tury. He was 18, and had one ambition: 
to work with machinery. In Denmark 

this would have necessitated a four-year 
apprenticeship totally without income. 
In America he hoped to find someone 
who would pay him while he appren­
ticed as a mechanic. He did-at 51} an 
hour. 

"However ," h e says, "don' t think that 
was bad. In those days we worked a 
twelve-hour day, and that added up to 
$3.60 a week." In due time, the kid from 
Denmark became a machinist, a tool 
and die man, and eventually a shop fore­
man-bull of the woods. 

In 1942, Mr. Rasmussen took his sav­
ings and set up shop for himself. Draw­
ing on his good Nordic background, he 
named his new company Viking Tool 
and Die. The company g rew and pros­
pered, and in 1955, Viking Tool and Die 
entered the relatively new high fidelity 
field with a product, the familiar Viking 
75 tape transport. Viking of Minneapolis 
was born. 

Only a tape deck was involved at 
that time, but the high fidelity tape en­
thusiast is basically a recordist, and com­
ponen t recording amplifiers and play­
back amplifiers were quickly added to 
the line. 

W hen tape equipment began to find 
application in the background music 
busin ess, and later in the educational 
field for language teaching, Viking tooled 
equipment catering to these specific ap­
plications. The ability to move quickly, 
upon faith in its products and in the 
future of tape, has played a strong part 
in the g rowth of the company. 

Today V iking of Minneapolis occupies 
two plants with a tota l area of 80,000 
feet, and is still growing . 

M r. R asmussen freely admits that he 
can't hear 15,000 cps even when pro­
duced with a Viking Stereo Compact, 
but he is the last Dane in Minneapolis 
who would deny that it has to be there 
-on th e tape. 

Hazard E. Reeves 

Hazard E. R eeves, founder of R eeves 
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Only these FM Stereo Receivers 
have Pilot's unique signal-sampling 

multiplex circuit* 
You get the best possible FM Stereo reception because PILOT'S unique 
signal-sampling multiplex circuit gives you maximum separation (30 db or 
better) across the entire audio spectrum. It is the simplest, most effective, 
most trouble-free circuit presently being manufactured for stereo demodu­
lation. There are no troublesome frequency separation filters and matrices 
or extra controls as are required by other multiplex circuits. This is just one 
of the many features that make PILOT Stereo Receivers the perfect electronic 
"heart" for your high-fidelity system. " Patent Pending 

PilOT 602M ... 30 watts music power ... frequency response 20·20,000 cycles, 
± 1 db ... harmonic distortion 1 % atfull power .. . 12-control flexibility ... FM sensitivity 
3 uv IHFM .. . wide band RF and IF circuits for undistorted reception at full modula­
tion .. . 6 inputs .. . 5Vs " high x 14%" wide x 10%" deep. With cover .. . 24950 
(Also available with added AM as Model 602S. Com plete, 299 .50) 

PilOT 654M .. . 60 watts music power (IHFM mid·band r.ating) ... frequency reo 
sponse 10-50,000 cycles plus 0.5 db or minus 1 db . .. hum and noise: completely 
inaudible (80 db below full output) . .. intermodulation distortion: less than 0.3% 
... 14 controls, including rumble and scratch filters . . . 6 inputs ... plus a fully auto­
matic stereo indicator that lights on stations broadcasting FM stereo ... 5Vs" high 
x 14%" wide x 12%" deep. Black and brass styling. With cover .. . 32950 

PILOT RADIO CORPORATION, 37-44 36TH STREET, LONG ISLAND CITY 1, NEWYORK 
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ized high-fidelity tone arm known as 
the Auto-Poise. 

Mr. Silber was one of the prime 
movers in the founding of the Institute 
of High Fidelity Manufacturers in 1956, 
and its first president. His term of of­
fice as president extended from 1956 
through 1959. In 1960 he was Chair­
man of the Board of Directors of the 
Institute. He has been a member of 
P ACE since 1936 and is now a member 
of its Board of Directors. 

Walter O. Stan ton 

Walter O. Stanton was born in Can­
ton, Ohio and studied Electrical Engi­
ne.ering at Wayne University. Following 
college he joined the Electronic Control 
Corporation, one of the first companies 
to apply electronics to the now wide­
spread field of industrial automation . 
Continuing to specialize in that field he 
became Vice-President and Chief Field 
Engineer of the Detroit Universal Dupli­
cator Company where he developed and 
patented an electronic servo system 
which enabled any standard machine 

tool to produce complex contoured ma­
chined parts automatically. Immediately 
thereafter and for a period of five years 
he was associated with Control Instru­
ment Company, Inc., now a Burroughs 
division, as Assistant Vice-President in 
charge of Engineering. Control Instru­
ment Company specializes in fire con­
trol systems, servo applications and 
automatic control devices. He joined 
Pickering and Company, Inc., in 1948, 
and has served as Chairman and Presi­
dent since 1950. 

In addition to patents granted, Mr. 
Stanton has been responsible for com­
ponent and systems developments in the 
fields of automation, fire control, and 
audio, including the invention of the 
Fluxvalve and Stereo Fluxvalve Pickups. 

Mr. Stanton was President of AES in 
1957 and served four years as a Gover­
nor. He is currently Vice President of 
the Institute of High Fidelity Manu­
facturers. 

E dg ar Villchur 

Indicating his well organized (and 
modest) thought processes, Ed Villchur 
presented his biographical information 
as follows: 
1. 1951-1956 instructor in electronics and 
audio reproduction, NYU Division of 
General Education. 
2. 1952-1954 contributing editor of 
Audio Engineering. 
3. Author "Handbook of Sound Repro­
duction" published by Radio Magazines 
in 1957. 

60 

4. 1956 awarded U. S. patent No. 2,775,-
309 on acoustic suspension speaker sys­
tem. 
5. 1958 applied for patent still pending 
on hemispherical direct radiators used 
in AR-3 . 
6. 1962 completed design of AR turn­
table-arm. Patent application made for 
damping release mechanism of arm. 
7. Currently President and Director of 
Research, Acoustic Research, Inc. 

Paul Weathers 

Paul Weathers is well-known and re­
spected in the audio industry for his 
many contributions to the art and es­
pecially for his remarkable FM phono­
graph pickup. However, few people know 
the extraordinary background of this 
quiet and unassuming man. 

Mr. Weathers received his education 
in electrical engineering at Indiana and 
Purdue Universities. In 1929 he was em­
ployed by the Radio Corporation of 
America, and thus began an association 
which lasted until 1945. Mr. \i\Teathers' 
first duties with RCA were in the field 
of sound motion pictures. Then followed 
the years of research and development 
in the allied fields of public address and 
sound reinforcement and industrial elec­
tronics. 

Mr. Weathers was responsible for 
many developments during this period. 
Among his more noteworthy accom­
plishments were an automatic beverage 
inspection machine for Coca-Cola and 
other bottled beverages, a machine for 
the detection of contamination and other 
imperfections in milk bottles, the de­
velopment of new techniques in large 
screen television for use in theatres and 
improvements in theatre sound equip­
ment. 

He developed new sound equipment 
for the New York and San Francisco 
World's ' Fairs, developed the first multi­
ple antenna distribution system for 
radio and television now in operation in 
Rockefeller Center in New York and 
made many contributions to phonograph 
reproducing equipment. Mr. Weathers 
left RCA as Product Manager of the 
Sound Department, but was retained to 
conduct development work in industrial 
and tape recording. 

In April, 1950, Mr. Weathers formed 
his own company, Weathers Electronic 
Industries, in Colli!1gswood, New Jersey. 
The company's original business con­
sisted of an egineering product design 
and development service for the elec­
tronic industry and the production of 
audio amplifiers for electronic organs 
sold by the Allen organ company. 

In June, 1950, Mr. \i\T eathers gave a 

technical paper on a new type of pho­
nograph pickup. Instead of the usual 
piezo-electric or magnetic type of car­
tridge, his pickup was a frequency mod­
ulation unit-in essence a miniature FM 
transmitter, employing an oscillator and 
demodulator in the circuit. Because the 
stylus in the cartridge merely traced the 
lateral modulations in the recordings, 
rather than performing any mechanical 
work which resulted in electrical im­
pulses, the cartridge and the associated 
specially designed arm was capaQle of 
trac~ing at the stylus force 'of one gram. 

Several design changes, were made and 
at the conclusion of successful tests it 
was decided that the unit was ready for 
commercial exploitation. In 1953, the 
company was incorporated and capital­
ized to finance the new production and 
sales activity. 

In 1955, Weathers Industries entered 
the loudspeaker field with an ultra com­
pact design. This was followed with de­
signs for very-high-power loudspeakers 
having very high efficiency. 

In 1955, 'Weathers Industries entered 
the turntable field with a new approach 

to the problem of maintaining a high 
deg ree of speed accuracy, r,te of annoy­
ing flutter, wow, and rumble. This turn­
table was driven by a very small hy­
steresis-synchronous motor only slightly 
larger and more powerful than an electric 
clock motor. The entire motor board 
assembly was floated on springs tuned 
to a very low sub-sonic frequency to elim­
inate acoustic feedback and jarring of 
the tone arm and pickup due to heavy 
footsteps on high ly compiant flooring. 
This new turntable principle has stood 
the test of time and usage. 

Paul \i\Teathers is known in the high 
fide lity field as a practical perfectionist 
who doesn't develop new ways for doing 
things just to be different but to be di f­
ferent and better. His liking for the high 
fidelity industry is so great that he has 
never missed exhibiting in a major audio 
show since 1951. 

W. W . Wetzel 

Dr. W. W. Wetzel, divisional vice 
president of the magnetic products di­
vi~ion of the 3M Company, St. Paul, 
Ml11n., helped father the sound recording 
revolution and has supervised its growth 
into an industry which impinges on the 
lives of all Americans. 

The 3M Company first became n­
volved in magnetic product development 
in 1944 when the Brush Development 
Co., uncier a military contract, arranged 

(Continued on page 72 ) 
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playings on 
this unique 

player. Tracks at less than 3 grams ••. the 4-speed Electro-Acoustic 7000 
series stereophonic record player with diamond stylus is certified 
to apply less than 3 grams tracking pressure. Your fine recordings 

show no discernible wear or tonal deterioration even after years of playing. Its laboratory-tested pickup maintains 
perfect fidelity and incomparable realism throughout the entire recorded range. 

The dynamically-balanced 4-pole, 4-coil motor and turntable, the micro-honed motor spindle, precisely machined 
bearings, and the custom-fitted turntable drive limit rumble to -40 db, wow to less than 0.15% RMS and flutter 
to 0.06% RMS (better than NARTB standards). Turntable speed is certified to be within ± 1% of absolute. 
$69.50 Audiophile Net. Write today for free illustrated literature and the name of your nearest dealer. 

ELECTRO-ACOUSTIC PRODUCTS COMPANY 
2135 South Bueter Road, Fort Wayne, Indiana 

AUDIO • MAY, 1962 

CERTIFIED QUALITY 
Each record player is laboratory tested and is sold with a 
written lest report coded to the serial number pf that particulf'r 
record player, certifying that performance is within 
specification timits. 
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heads with in a single housing, so that the 
gaps were one above the other in a vertical 
line. The in-line head called for a decided 
advance in the aJ:t of head manufacture, 
an important part of the problem being to 
prevent crosstalk: between what were in 
effect two heads in very close proximity. 

HERMAN BURSTEIN 

Tape is Better Than Ever! 

H ence quarter-track stereo (or four-track 
stereo as it is often erroneously called) 
was a natural development. Fig~!re 2 shows 
the quarter-track format. The tracks num­
bered 1 and 3 are used when the tape is 
operated in one direction, and tracks 4 and 
2 a re used in the other direction. While 
quarteT-track stereo solved the problems 
of convenience and of tape cost per minute 
of recording, it raised other problems. The 
narrower track means less signal is pre­
sented to the tape playback amplifier, 
making it more difficult to achieve a good 
signal-to-noise ratio. Also, the narrower 
track means there is less chance fo r tape 
irregularities to average out, r esulting in 
grea.ter likelihood of such disturbances as 
dropouts (sudden, brief drops iu volume ) . 
However, impr ovements in heads and in 
tape have gone a long way toward coping 
with these problems. 

Of the five basic audio components-the 
others being the phonograph, tuner, ampli­
fier (including preamp), and speaker-the 
tape recorder is the baby of them all in 
terms of age and at the same time it is the 
most complex of the lot. Like the othel's it 
is a medium for reproducing sound, but 
unlike the others it also has the unique 
function of storing sound. Each of the 
others is either a mechanical device or an 
electronic device. The tape recorder is both. 
Thus it is complex in its functions, com­
plex in that it requires both mechanical 
and electronic apparatus to serve these 
f unctions, and further complex in the co­
ordination of the mechanical and electronic 
aspects. 

In the approximately decade and a half 
that the tape recorder has been with us, 
a device of this complexity cannot help but 
have undergone changes, some under the 
impact of stereo and others for different 
reasons. On t he whole, these changes have 
been of an evolutionary sort. There have 
been no pervading revolutionary develop­
ments, such as the introduction and ac­
ceptance of FM as a vehicle for high 
fidelity, or the introduction of the FM 
multiplex concept. On the other hand, there 
have been a host of lesser developments 
which, added together, make the hom e tape 
recorder quite a different instrument today 
than it was some years ago. 

Format 

In the past several years, the attention 
of the high fidelity tapefan has probably 
been most strongly focussed on the ques­
tion of format, that is, of track arrange­
ment. This has been quite an unsettling 
question, involving a series of changes that 
t ended to render t ape machines obsolete 
unless subjected to fairly expensive modifi­
cati?ns. Fortunately, it now appears that 
the ISsue of forma t has been satisfactorily 
decided for a substantial time to come. 

A 
HALF-TRACK MONO 

100 mil s 

For a goodly number of years, while all 
was mono, format was simple and quite 
standard. Most home machines operated on 
a half-t1'8ck basis, as in (A) of Fig. 1. 
Aftel' a. tape was recorded or played in 
one direction, using nominally ha.lf the 
tape width (with a safety island to prevent 
crosstalk between tracks ) , the reels were 
reversed by the operator so that the other 
half of the tape width could be used. If 
one desired to operate on a full-t1'8ck basis, 
it was usually necessary to get full-track 
heads ou special order . 

The confusion began with the advent of 
stereo, which employed tape as a popular 
medium before it made widespl'ead usC' of 
disc and radio. Initially, steTeo also oper­
ated on a half-track basis, as sbown in F ·ig . 
2, with the ul)per track being used for one 
channel and the lower track for the other. 
Half-track stereo went through two phases. 
First, a staggered head arrangement, as in 
(B) of Fig. 1, was used; that is, two heads 
were employed, spaced about 1.25-in . apart. 
The gap of one head spanned the upper 
track, while the gap of the other head 
sPaJlJled the lower track. But this was a 
cumbersome arrangement, and after a 
while the in-line head, (C) of Fig. 1, made 
its appearance, consisting actually of two 

ISLANDS-25 mils 

The llltroduction of quarter-track heads 
has made quarter-track mono operation 
possible, which means pntting four instead 
of two mono tracks on tape and thereby 
doubling the amount of recording time for 
a given amount of tape. To take advan­
tage of the possibility, some manufacturel's 
have incorporated the necessary switching 
facilities in their tape machines so that the 
user call record on one chaunel without 
erasing the second channel. 

Even for new models of tape machine, 
it has not been easy to keep pace with 
changes in format. Thus today there are 
still some transitional problems. For exam­
ple, some machines pro\-.]de for stereo r e­
cording on a half-track basis, while per­
mitting either half-track or quarter- track 
stereo playback. T o alternate between half­
t rack and quarter-track playback, either of 
two method s is used : (1) A quarter-track 
head is employed for both modes of opera­
tion; (2) two playback heads are em­
ployed, one quarter-track and the other 
half-track. Where only a quarter-track head 

TAPE 

FOUR-TRACK 
STEREO HEAD 

43 mils i 93 mils 

+_J_ 
Fig . 2 . Four track 

stereo tape . TRACK 3-RIGHT ___ ~1T ---TRACK 4-LEFT 

TWO-TRACK STEREO 
STAGG ERED HEADS 

DIRECTION OF TAPE • 

GAPS 

43 mil. 

C 
TWO-TRACK STEREO 

IN-LINE HEAD 

Fig . 1. Head configurations fo r half-track and mono and two-track stereo tape . 
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KODAK TAPE: THE NEW SOUND IN MUSIC! 

@l1961 Easunan Kounk Company 

Now Kodak brings you a new and superior Sound Recording Tape! It gives 
fully balanced response through the entire audio range ... and unexcelled 
voice reproduction. It is the sort of tape you expect only from a company 
long experienced in precision coating with sensitive emulsions. 

New KODAK Tape is unsurpassed for uniformity. The thickness of the 
oxide layer is held to a tolerance of 14 millionths of an inch! This means 
you will record and reproduce both highs and lows without distortion. 

For years you've saved the sights you love on Kodak film. Now you 
can save the sounds you love on a sound recording tape of equal 
excellence and dependability. New KODAK Sound Recording 
Tape comes on a 7-inch T hread-Easy reel with a un ique built-in 
splicer. It's at your Kodak dealer's right now. Try a roll soon. 

You can depend on the name Kodak 

EASTMAN KODAK COMPANY, ROCHESTER 4, N. Y. 
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is employed, some machines permit this 
head to be shifted up or down, depending 
on the mode of operation, so that it will 
span as much of the recorded track as 
possible in each mode; other machines 
keep the head stationary to avoid the pos­
sibility of azimuth misalignment as the 
head is moved up or down. 

Tape Speed a nd Frequency Response 

The speeds principally in home use are 
hardly different today than they were al­
most at the outset of the tape era. The 
major difference is in the performance, 
particularly with respect to high-frequency 
response, attainable at a given speed. 
Stated conversely, for a given level of per­
formance the speed requirement has been 
lowered by 50 per cent. 

Top quality home machines almost with­
out exception used to offer a speed of 15 
ips. Today some do and a number don't, 
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heads for both recording and playback) 
had a gap about .0005-in. wide, which 
limited response to not much more than 
7500 cps at 7.5 ips. The next development 
brought heads boasting gaps of about 
.00025-in., which made playback response to 
15,000 cps feasible at 7.5 ips. In the last 
two years or so, gaps have been reduced 
to the order of about .0001 in. which 
theoretically permits playback response to 
30,000 cps at 7.5 ips and to 15,000 cps at 
3.75 ips. 

However, as depicted in Fig. 3, certain 
magnetic phenomena that occur in record­
ing (demagnetization and bias erase) make 
it impractical to try for 30,000 cps and 
15,000 cps r esponse, respectively, at 7.5 
and 3.75 ips. This doesn't mean it is im­
possible to record 15,000 cps at 3.75 ips. 
But it does mean that undue sacriiices in 
terms of distortion and signal-to-noise 
r atio, which are interrelated with fre­
quency response, would be required. On 

~ , 

. .. 

~ 
\ 
\ , 

Fig. 3 . Typica l re­
co rd ing losses in a 
tape machine op­
eratin g a t 7.5 ips. 

1000 

FREQUENCY IN CYCLES PER SECOND 

with 7.5 ips being the highest speed of the 
latter. Taking home machines as a class, 
7.5 ips has been the most popular speed 
for many years. However, the upper re­
sponse limit used to be considered about 
8000 cps at this speed, whereas today 
15,000 cps or more can be r eproduced at 
7.5 ips. 

A coupling of the 7.5 ips speed with 
3.75 ips has long been popular and con­
tinues to be so. Although 3.75 ips used to 
be derided as a medium for anythiug r e­
sembling high fidelity, today it is taken 
fairly seriously because it permits response 
to about 10,000 cps, which is quite good. 
Inasmuch as today we can do about as well 
at half the speed of yesteryear, the 1.875 
ips speed is coming into increasing vogue. 
Respons'e to about 5000 cps can now be 
attained at 1.875 ips, and there are sub­
stantial hopes for a still better future. 

In sum, 7.5 ips is the accepted speed for 
high fidelity home tape recording. Virtually 
all prerecorded tape is made at this speed. 
Although there was an attempt several 
years ago to build a market for 3.75 ips 
prerecorded tape, this effort seems to have 
fallen by the wayside. 

The improvement in frequency response 
at a given speed is due to several factors 
including playback heads with narrowe; 
gaps, improved tape oxide formulations, 
and better mastery by tape machine manu­
facturers of a rather sophisticated art. The 
principal f actor has been the development 
of heads with narrower gaps for playback 
~ a narrow gap i~ unimportant in recording; 
m fact, a relatlVely wide gap tends to be 
superior) . 

Originally, tape playback heads (or 
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the other hand, it is quite possible that 
future developments will make it possible 
to a ttain at 3.75 ips that which we now 
enjoy at 7.5 ips, in the same way that 7.5 
ips has replaced 15 ips. In fact, on a Jab­
oratory basis, response to 15,000 cps along 
with good performance in terms of distor­
tion and signal-to-noise ratio has been dem­
onstrated at a speed as low as 1.875 ips­
but to repeat, on a laboratory basis. 

Signa l-to-Noise Ratio 

One area in which home tape machines 
have shown notably slow progress is signal­
to-noise ratio. In pal't, this is due to the 
change from a half-track to a quarter­
track format, resulting in a signal loss 
exceeding 6 db inasmuch as a quarter­
track is somewhat less than half as ""'ide 
as a half-track (because of the need for 
three safety islands instead of one ) . 

A tape of good quality inherently has 
a signal·to-noise ratio of something like 65 
to 70 db at 7.5 ips. This means that a 
400·cps signal recorded at a level pro­
ducing 3 per cent harmonic distortion on 
the tape will be about 65-70 db above the 
level of noise due to the tape itself. 
However, what we ordinarily have most 
to contend with is not the noise of the 
tape but of the tape amplifier, particularly 
the playback amplifier. 

The very best home tape machines are 
able to achieve signal-to-noise ratios of 
about 55 db on a quarter-track basis at 
7.5 ips. True, they could also achieve 55 
db years ago, but then it was on a half­
track basis. H ence, in relative terms, there 
has been improvement. Such improvement 
is due to the development of superior play-

back heads having high inductance and 
therefore capable of delivering l'elatively 
large amounts of signal (in absolute terms, 
still only a very few millivolts) . But these 
heads are found in machines having sepa­
rate heads for record and playback-that 
is, in the better tape recorders. 

Motion 

In contrast to their generally poor show­
ing in the matter of Signal-to-noise, Ulany 
home tape machines have made amazing 
strides with respect to wow and flutter. 
Whereas wow and flutter amounting to 
0.5 per cent or Ulore was not uncommon 
in early units, today a fair number of 
tape l'ecorder s, including some that are 
quite moderate in cost, f all well within the 
professional limit of 0.2 per cent. In fact 
a number of home maehines have been 
credited with wow and flutter less than 
0.1 per cent. 

On the other hand, exceedingly few 
home machines have managed to come up 
to the professional specification that a 
machine shall operate within 0.2 per cent 
of exact speed. Most home tape recorders 
depart from exact speed by 0.5 per cent, 
some over 1 per cent. Fortunately, most 
of us cannot detect, and therefore are not 
bothered by, deviations from correct pitch 
until they are over 1 per cent, often well 
over this figure. But those few who have 
a keen sense of pitch must search care­
fully for a home tape machine tbat meets 
their needs, at least if they plan to play 
prerecorded tapes. If they plan to record 
and play back on the same machine, the 
speed error, if any, will be minimized. (It 
will be seen in the following paragraph 
that it is possible for a speed difference 
to exist between record and playback even 
though the same machine is used for both.) 

It is interesting to note that even home 
machines with hysteresis motors, which op­
erate at quite constant speed, may have 
speed errors ranging from about 0.5 to 1 
per cent. What these machines lack is 
precise dimensional accuracy of the cap­
stan and possibly other parts, so necessary 
for very accura te speed. On the other 
hand, a hysteresis motor helps ensure con­
stant speed from the beginning of the reel 
to the end of the reel, between recording 
and playback, and between one day's usE" 
and the next day's use of the t ape re­
corder. ~n contrast, other types of motors 
are .subJect to some speed change with 
varymg voltage conditions and with the 
changing load on the motor as the take-up 
reel accumulates t ape. 

The Tape Cartridge 

One of the closest things to a t echno­
logical upheaval in the tape fi eld has been 
the introduction of the tape cartridge. 
The tape is enclosed in a container, which 
need merely be inserted into the tape 
machine in order to actuate the latter, re­
quiring no threading or other manipula­
t ion on the part of the user. It has been 
visualized that the cartridge would be 
particularly apt for prerecorded tape. 

However, although the idea has now been 
around for a few years, it has barely 
taken hold. A cartridge machine is to be 
seen here and there, but not enough to 
constitute the promised revolutionary 
change. The open reel is still standard for 
prerecorded tape. 

The Magnetic Medium 

Initially, home magnetic recorders wrote 
their message by magnetizing a strand of 

AUDIO • MAY, 1962 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


1. List en 3 Ways; AM , FM , o r FM Stereo 2. Se parate Tunin g M et ers 
(AM & FM) In sure Prec ise Stat ion Setti ngs 3 . "Sq ue lch" elimi· 
nat es noise betwee n FM Stat io ns 4. Phase Co ntrol f o r d istort io n­
less stereo recepti o n 5. Au to m ati c Freq u ency Contro l " locks- in " 
stati on signals 6_ Fact ory-Assembled, pre-a ligned FM front end 
7. Ci rcui t Board Con stru ct io n fo r easy asse m bly 8. Bu ilt-In AM 
and FM Anten nas 9. M ultiplex Ci rcu it a n integ ra l pa rt of unit 

Let it guide you to the wonders of stereo music being broadcast 
by FM Stations throughout the country. With this all new 
Heathkit Stereo tuner you can enjoy AM, FM, or FM Stereo . .• 
listening unlimited (and when your FM station shifts to stereo, 
the light turns on; automatically alerting you). Throughout this 
amazing unit, both professional and hobbyist will appreciate 
the design, performance, durability, and styling that has made 
Heathkit the world leader in high fidelity electronic kits. And, as 
always, this superb engineering is accomplished within a 
price range that makes this truly remarkable instrument avail­
able to anyone really interested in fine music. 
Kit AJ-41 . ... $ 119.95 A ssembled AJW-41 •..• $ 189.95 

r------------------------------------------------------. 
1 The remarkable AJ -41 is . I 
I. just one of over 200 differ- 0 Please send me a free copy of the Heath kit 1962 Cata log I 
r ent el ec t ro ni c l ux uri es 1 
1 .ava ilable from Heath ki t. To Name 1 
1 see all of these economical I 
I THE H EAT H COM PAN V un its, don't fai l to write fo r Address I 
I your free copy of the gian t '1 
I Benton H !,rbo r 41, Michigan IOO-page Heath kit Catalog. City . Zone __ State I 

~------------------------------------------------------~ 
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fine wire rather than a ribbon of tape. 
But wire snarled easily and had certain 
technical faults (such as twisting and 
resultant corruption of the magnetic mes­
sage). It soon gave way to t ape, consist­
ing of a coa ting of iron oxide on a sup­
porting base. At the beginning, the base 
was generally of paper . But this tore too 
easily, and a stronger material in the 
form of cellulose acetate was adopted as 
a base, eventually supplanting paper com­
pletely. 

The desire for additional strength plus 
other characteristics, such as greater free­
dom from the ravages of age, resulted in 
the adoption of polyester film-best known 
under Dupont's trade name of Mylar-as 
a base for many t apes. The increased 
strength of the base made it feasible to 
produce tapes two thirds or even one half 
as thick and these thinner tapes are 
respectively ,known as I-mil and 1h-mil 
tapes, referring to the approximate thick­
ness of the base in thousandths of an inch. 
AccOl'dingly, it ·is possible for a 7 -in. reel 
of t ape to hold 1800 or 2400 feet of t ape 
instead of the c,!stomary 1200 feet . The 
ultimate result is . that a much greater 
amount of material can, be recorded on a 
single .r!lel. Thus if you can record mono 
on a quarter-track basis at 1.875 ips, about 
17 hours of material can be put on one 
7-in. reel of ' % -mil tape. If you record 
stereo on a lligh fidelity basis- that is, at 
7.5 ips- you can still get over two hours of 
material on a 7 -in. reel of 1h-mil tape. 

Improvements in tape have pointed in 
other direction~ as well as greater strength 
and longer running time. Formulations 
have · impf:oved toward better. "treble re­
,sponse. Magnetic oxides df greater ' homo­
geneity have been developed; eUmmating 
dropouts and serving. to keep the r.ecorded 
level more uniform. Lubricating materials 
have been incorporatEld in the tape to 
facilitate smooth passage across the heads. 
Special tapes have beim developed .;i,n order 
to reduce print-through or to increase the 
level of the signal recorded on the tape for 
a given amount of distortion. 

The Modular Approach 

For high fidelity in general, the modular 
approach is the one most often followed. 
That is, you can purchase a . separate 
tuner, preamplifier, power amplifier, and 
so on, based on the qualities you are look­
ing for in each component. You don't 
necessarily buy a preamplifier, say, from 
the same manufacturer whose power am­
plifier you prefer . 

In the beginning of the home t ape re­
corder era, there was no such thing as the 
modular approach. But within a few years 
it began to manifest itself. Separate tape 
transport mechanisms, tape electronics, and 
heads became available. Here, too, was the 
thought that the audiofan could assemble 
those elements which he considered best­
either absolute best 01' best for the money. 

But it cannot be said that this trend 
has made great headway. The main obstacle 
is matching the t ape electTonics to the 
requirements of the heads. This is par­
ticularly true in recording, where the 
amounts of audio and bias current that 
should be fed to the Tecord head are quite 
critical and vary from head to head. Also, 
it is not simple to mount heads of various 
kinds on a transport. There is no universal 
mount for tape heads as t here is for phono 
pickups. Aside from the physical problem 
of how to mount heads of various sizes 
and shapes, there is the problem of 
properly aligning the heads with respect 
to the tape. This is a more difficult problem 
tlian aligning a phono cartridge stylus 
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with respect to the disc. The t ape heads 
must be aligned in their vertical r ela­
tionship to the tape and must also be 
correctly positioned with respect to the 
thTee axes of a head ; to make this clear, 
we can draw an analogy to the Toll, pitch, 
and yaw problems of a sea or air vehicle. 
Incorrect alignment can result in poor 
treble Tesponse, poor bass response, undue 
or uneven head wear, crosstalk, and poor 
signal-to-noise ratio. 

To the ext.ent that there has been some 
success in the modular approach where 
t ape machines aTe conceTned, this is most 
evident in the case of the separate trans­
port mechanism. It has long been felt 
that for many audiofans the tape machine 
would fill a role analogous to the phono­
graph. That is, it would be used only for 
playing co=ercial prerecorded t apes and 
not fOT making recprdings. Therefore one 
does f4td today several transport mech­
anisms, including tape head, intended for 
playback only. This i:ftcludes units of high 
as well as moderate price. In keeping :with 
the trend, virtually every high fidelity pre­
amplifier or integrated amplifier made in 
the past several years incorporates an in­
put designed to receive a signal directly 
from a tape head and to provide the sub­
stantial amounts ' of amplification and 
equalization required (bass boost). 

Equalization 

If a . t ape recorded on one machine (and 
here we are thinking mainly of commercial 
prerecorded t ape) is to be played back 
with fiat response on another machine, 
standard playback equalization . is il.n 
obvious necessity. Althougn the phono in- ' 
dustry has enjoyed the benefits of standard 
playback equalization ·for about eight 
years, such good fortune has not yet 
visited the t ape industry. 

Despite tlie absence of official equaliza­
tion standards for the tape speeds ' com­
monly in home use, unofficial standards 
have been taking increasing hold from 
year to year. The NAB (formerly NARTB) 
curve, which is official only for 15 ips, has 
become well entrenched as the de facto 
standard at 7.5 ips. This consists of bass 
boost commencing (3 db up) at 3180 cps 
and ending (3 db below maximum) 'at 50 
cps. Unfortunately, for a substantial 
period of time there was considerable 
confusion, because a number of tape re­
corder manufacturers (for sound enough 
reasons ) employed a "modified" NAB curve 
at 7.5 ips, consisting of bass boost start­
ing at 1590 cps. But most home machines 
that take their job seriously now provide 
true NAB equalization, so that a closer 
approximation to fiat response can be had 
when playing a prerecorded t ape. 

In the case of 3.75-ips operation, a 
playback curve has been advanced by an 
industry committee but has not yet be­
come official. This "suggested" standard 
has bass boost co=encing at 1326 cps and 
leveling off at 50 cps. Apparently a 
number of t ape machines are conforming 
to this curve. At 1.875 ips, there is yet no 
standard of any kind to the writer's 
knowledge. 

Sound-on-Sound 

SOlIDd-on-sound has been gallllllg popu­
larity as a feature of home tape recorders. 
This means the ability to make two or 
more recordings on the same track, so 
that a soloist can turn himself into a 
duet, trio, quartet, ad infinitum. 

The advent of stereo tape machines, 
providing two separate channels, has given 
impetus to sound-on-sound because they 

obviate the need for special facilities. In 
the'· case of a mono tape recorder, the 
special requirements are: separate record 
and playback heads; location of the play­
back he.ad , before the erase and record 
heads, usually accomplished by having an 
extra playback head in addition to the one 
in the normal position (following the erase 
and record heads) ; a mixer for combining 
the playback signal of the first recording 
with the second recording signal; the two 
signals are then simultaneously recorded 
on freshly erased tape. 

In the case of a stereo tape machine, 
even though it employs the same head for 
record and playback, sound-on-sound is 
feasible through suitable switching facili­
ties so that the following can be done : 
play one channel while r ecording on the 
other; f eed the playback signal to the 
track being recorded; and mix the old 
signal being recorded with the new signal 
being added to the same track. Monitoring 
the playback of the first r ecording can 
be done via the audio system operating 
at low level. 

Reve rsibilif'y 

Probably every tape recordist at some 
time has been in the predicament of having 
the tape run out while recording a program 
off the air. Precious, irrecoverable :moments 
are lost w hilti the reels a re reversed, the 
-tape is rethreaded, ancI th'e recording is 
resumed'. Hence the desirability of a 
machine capable of operating the t ape in 
either direction, without the need to reo! 
verse reels. ; 

From time-to-time a machine has ap­
peared with this feature. At presell,t one 
of the top quality home machines f eatures 

. reversibility. But these appearances have 
. been few and f a r between, and there is 
no noticeable trend in the direction of 
reversible operation. The problem is largely 
one of maintaining as good wow and fiutter 
characteristics in one direction of tape 
travel as in the other. Best motion is ob­
tained when the capstan and pressure 
roller are pulling the tape rather tha.n 
pushing it; thus if the tape normally moves 
from left to right, the capstan and roller 
will be located to the right of the heads. 

Tape Duplicat ion 

A technological revolution long hoped 
for but not yet in sight concerns t ape 
duplication. A phono disc is stamped "all 
at once" from a mold. Not so a tape. I n 
essence, a duplicate tape is made by play­
ing a master t ape and at the same time 
recording the playback signal onto another 
t ape. 

A master machine plays the master tape, 
and the playback signal is simultaneously 
fed to a number of "slave" recording ma­
chines that make the duplicates. This in­
volves quite a large roomful of equipment. 
To speed up the process, both the master 
and slave machines operate at accelerated 
speeds (60 ips). Also, all tracks are re­
corded at once. Still the process is a 
la.borious one compared with pressing 
phono records, which partly explains why 
prerecorded tapes are more costly than 
phono discs. Also, there are technical 
problems of maintaining consistent results 
from one tape duplicate to another and 
from one batch of duplicates to another. 

However, progress seldom comes truly to 
a standstill, and one of these days it may 
be our privilege to report a vastly im­
proved, less expensive method of tape 
duplication. 1£ 
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See it hear it 
Goodmans new Slimform Speal(er system 

One of a smartly styled family of SLiMFORM@ Speaker systems from Goodmans, the G·1 is living proof 
of power and performance for a price. Genuine hand rubbed, oiled walnut veneer cabinets are of 
%" stock, acoustically lined, and decorator designed. Traditional British devotion to precision and 
detail was never more in evidence. All drivers incorporate curvilinear cones for rich , full sound dis· 
persian. SLiMFORM DEKORATOR@ cabinets can be used without legs, on bookshelves. Model G·l: 8" 
driver, 6" closed·back mid· range, 3 1/ 2 " high frequency tweeter, crossover network, tuned port, uni· 
form frequency response 40·17,000 cps, 15 watts, 16 ohms, $56.50. Model G-2: 10" driver, 6" 
closed·back mid-range, 3 112" high frequency tweeter, tuned port, crossover network, uniform fre· 
quency response 40·17,000 cps, 20 watts; $59.50. Model G-3: three 8" driver woofers, 6" closed· 
back mid·range, 3 112" high frequency tweeter, tuned port, crossover network, uniform frequency 
response 40·17,000 cps, 45 watts; $79.50. G·1 and G·3 series SLiMFORM Systems measure 25" h, 
ll"w, 5 1,4"d. Model G·2 measures 25" h, 1l"w, 6 114"d. See and hear these speaker systems at 
your dealer now, or write for information. ROCKBAR CORP. 650 Halstead Ave., Mamaroneck, N. Y. 

The price will floor yOU ... $56.50 
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what audio will be like in 1977 

• In 1955 I published a graph suggesting 
that logarithm of the stylus force in home 
phonographs decreased as a straight-line 
function of time_ Linear extrapolation pre­
dicted that the 2-gram range would arrive 
in 1962_ By further linear extrapolation, I 
predict that home phonographs will play 
with O_25-gram stylus force by 1977, and 
Ted Hunt's O_l-gram prophecy will be ful­
filled in ten additiol).al years or by 1987_ 
• By 1977 magnetic tape technology will 
have taken substantial strides, and be­
cause of improvements in coatings and 
multi-channel slow speed l'ecording tech­
niques, polyhedron sound recordings (a 
term especially coined fo r this issue of 
AUDIO, denoting sound reproduction from 
many directions in space) will be attempted 
and will gain a measure of popularity_ I 
doubt that they will displace mechanical 
means of recording and reproduction which 
have shown amazing ability to rebound 
when their co=ercial fate was endangered. 
• Prior to 1977 we should see some radical 
improvements in loudspeakers. The present 
method of moving external air with a 
heavy cone while at the same time compress­
ing the internal air in a box is like swatting 
flies with a sledge hammer. Electrostatic 
and similar wide area loudspeakers will find 
universal use. Dipole and phase-shift loud­
speakers will come into their own. Means 
for reproducing stereo from proximate 
loudspeakers will have been perfected. 
• The popularity of personal listening de­
vices will increase and they will provide 
stereophonic reproduction by wireless. 
• Electronic means for controlling the 
acoustics of listening rooms will be widely 
used. No longer will the listener be at the 
mercy of interior decorators for his musical 
enjoyment. 
• High fidelity will be within the economic 
reach of everyone. 

Ben Bauer 

• I believe that the gramophone record and 
pickup will not be replaced for domestic 
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use by any form of tape or scanning sys­
tem, because of the ease with which you 
can pick up a disc, read the details on 
jacket or center label, and then play the 
movement or item you want to hear. It 
should also be remembered that modern 
records and pickups are pretty good. 
• I also believe that the moving-coil speaker 
will retain its lead at the end of the repro­
ducing chain, due simply to physical di­
mensions and the laws of nature. Most 
people want maximum performance in mini­
mum space, and the moving coil is the only 
device which will provide the movement 
necessary for good low-frequency output in 
1 or 2 cu. ft . 'rhe fiat diaphragms with 
possibly superior driving coverage unfortu­
nately require 5 or 6 sq. ft. of area for 
full-range output. 
• As to the future of the hi-fi industry in 
general, I thinl, this is assured by the very 
high quality of the individual components 
now available. Modern turntables, tone 
arms, pickups, tape recorders, amplifiers 
and speakers justify freedom of choice and 
preclude the one-piece, packaged furniture 
approach. An Ii la carte meal may cost 
rather more than a set table d'hote, but in 
hi-fi it is worth it. And the speakers must 
be kept acoustically separate and not made 
into a plum pudding by being mixed up 
with the other ingredients. 

G. A. Briggs 

• Future trends are already apparent; 
greater compactness made possible by tran­
sistors and more advanced applications of 
old principles in speaker design: some "pic­
ture frame" speakers are already available. 
With the continued development of electro­
statics and their counterparts, the distrib­
uted-coil dynamics, perhaps speakers will 
become completely concealed in tomorrow's 
rooms. Who knows but that they will be 
bought by the square yard, or even by the 
roll, like wallpaper-and used siInilarly' 
But that is only the next step. Later on it 
should become quite feasible to transform 

electrical signals to sound directly just as 
we are now beginning to generate elec­
tricity from heat by means of magneto­
hydrodynamics, thermionics, and thermo­
electricity. (The ionophone principle, al­
ready in use, is in this class.) 
• E ven this does not seem to be the ulti­
mate. Why not excite the auditory nerves 
directlyt A simIlle operation at an early 
age may be carried out to install a tiny 
microcircuit th at will permit one to hear 
radio and recorded signals without any 
loudspeakers or earphones at all. Here 
would be the ideal way to eliminate the 
plaguey imperfections of these devices. 
Think of hearing really perfect reproduc­
tion-and at any desired volume, without 
disturbing one's neighbors, or even someone 
close at hand! And what separation for 
stereo! 
• As to amplifiers, tun ers, record pJayers 
or tape units, these may well disappear 
from sight altogether. Stored i ll some con­
cealed spot-a closet or a cellar-they will 
respond to spoken commands, and perhaps 
finally even to thoughts. In the latter case 
they should incorporate a time-delay device 
for people who can't make up their minds, 
to prevent uncontrolled oscillations. 

Vic Braciner 

• Transistors have not yet been extensively 
applied in audio. All initial work with tran­
sistors suggests that basically they have 
every advantage ovel' tubes for most spots 
in an audio system. We should soon be see­
ing a far greater proportion of t r ansistor 
units, with improved performance over the 
tube types. 
• I also expect to see a successful velocity 
radiator-a sort of inversion of the ribboll 
mike, but using some completely new prin­
ciple-to give much more control over the 
radiation of sound waves than existing sys­
tems give. This, together with the develop­
ment of satisfactory servo-feedback sys· 
tems, including the radiator (or loud­
speaker) in the feedback loop, will advance 
fidelity to a degree that will make present 
standards seem crude, to the more l'efined 
ears, at least. 
• Electronic organs for the home have al­
ready started a strong upsurge. Riding the 
tail of electronic organs will be other elec­
tronic musical instruments that will be 
capable of synthesizing musical sounds of 
all kinds, and creating many new ones, by 
means that anyone can use with only a little 
practice. The techniques and circuitry that 
have been developed for high fidelity will 
provide the core of these developments, but 
a lot of new things are needed to complete 
the picture in the next fifteen years. 

Norman C7'OWl!U7'st 

• One of the fascinating parts of the audio 
business is that there is still great room for 
improvement. This improvement will follow 
two lines: one, the year-to-year improve­
ment of existing devices. Phonograph pick­
ups will be improved and will track at well 
under one gram. This ,vill require the de­
velopment of new types of arms, methods 
of lowering and raising the pickup to and 
from the record. Loudspeakers will be im­
proved and more and more attention will 
be given to the definition characteristics of 
music rather than to distortionless sine 
wave reproduction. There is still room to 
improve the whole electronic chain of sound 
reproduction. 
• Looking way ahead, the biggest improve­
ment that will come will be the combina­
tion of sight and sound. No one would go 
to a movie today without a sound track. 
Likewise, for the greatest realism, all 
sound should be accompanied by the pic-
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ture. Probably t he sight anel sound will be 
built into large, shallow frames attached 
to the wall of the room. 
• There will be new approaches to the stor­
age of both sight and sound information 
anel with the active search for better meth­
ods of information storage (more bits of 
given information in a given area), there 
will undoubtedly be a new medi1t11t used for 
,·eproduction. Magnetic t ape is being tre­
mendously improved but there are many 
other ways of storing information. 
• With higher and higher switching rates, 
possibly using transistors now being devel­
oped, probably a lot of our audio will be 
controlled, a t the output, by rapid switch­
ing. New types of coding both sight and 
sound iuformation will come into being and 
a wider use will be made of pulse code. 

Sherman Fairchild 

The audiofan of 1977 will enjoy : 
• Voice-activated con t roIs. 
• Miniaturization based on smaller com­
ponents, modular construction, the use of 
transistors, tunnel diodes, and printed cir­
cuit boards; and micro-modules. There will 
be a trend toward the use of ceramic wafers 
-with transistors, capacitors and intercon­
necting leads (and eventually diodes and 
transistors) -printed on t hese wafers. 
• Because of the small cont rol panels re­
sulting from the above developments, cer­
tain functions will be eliminated and re­
placed by automatic adj ustment to the 
needs of the acoustic environment in which 
the equipment is used. First to go will be 
tone controls. 
• Large dial scales will be replaced by 
digital frequency indicators. 
• Loudspeakers will be of the fiat type, 
probably wall-mounted. 

A vel·Y Fishel· 

• The next fifteen years should be just the 
right amount of time to concentrate on 
what would appear to the most important 
problem in the field of audio: to render 
music reproduction in the home truly realis­
tic. Since we already have developed superb 
components, the next step should be the 
determination of what the listener at home 
is supposed to hear. Rarely do we get the 
illusion of hearing the music performed as 
intended by the composer; he counted on 
his symphony or concerto being performed 
in a concert hall. For the home, he wrote 
chamber music. 
• It may be a good start to drop the "high" 
from high fidelity. Fidelity should signify 
the reproduction of the original music 
quality from a r ecord or tape i n t he living 
room with complete reality. This sounds 
like an impossible task, since the perform­
ance of a 90-piece orchestra in Carnegie 
Hall can hardly be duplicated in a 15 x 20 
ft. room without causing physical and men­
tal anguish to the listener. What then is 
the most realistic effect that can be derived 
from the recorded composition ~ Since fi­
delity of loudness is impractical, the sen­
sation which can be r eproduced in the home 
is t hat of distance or perspective rather 
than proximity. Imagine sitting in the rear 
of the auditorium far away from the or­
chestra. This is a sensation familiar to most 
of us and does no t detract from the eujoy­
ment of the music-on the contrary, many 
people prefer to listen from such a distance. 
A large proportion of reverberated sound 
and relatively little stereo effect is heard 
under such conditions. These are factors 
which can more readily be reproduced in 
the home, thereby creating an illusion less 
dependent upon specific components than 
on meeting the acoustic conditions just 
spelled out. The execution of this approach 
begins with the proper recording conditions 

(Continued on page 78) 
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This advertisement is reprinted from JOURNAL OF THE SOCIETY OF MOTION 

PICTURE AND TELEVISION ENGINEERS and JOURNAL OF THE AUDIO 

ENGINEERING SOCIETY for the benefit of AUDIO readers 
seriously engaged in quality microphone applications. 

Uhe superiority of new Altee 
Dynamic Microphones is all the 
more amazing when you discover 
their moderate price! 
There are six dynamic microphones in Altec's new profes­
sional studio series. Each sets new standards of performance 
and durability in its class. Each offers distinctive features 
of significant value to the professional user, especially since 
the highest price model is yours for under $100.00! Let's 
take a look at some of these features: 

rup~~~r~r~fance ~;;~ ';j' b~ ~ ~ ; " ~ r '~· .. ~;··~r+~~0fjf· ··: 
Each Altee 684A Omnidi- -... .:.; I ~~~ ¥ ;- ~-+ I: ! ; I -- ~ + , 'II -! i -; -. . _... _ .. ,1 i I ~ ! I I I !! I .4 
r~ctlon.a l and 685A Card 1- ~- . ::..- •• , • : _ •.• , • - -,.~ 'f-- i : -'; .. "j--. --
Old Microphone comes to .. - ;., -- .-' - l .,1 -.i. • ' _ • ..!. . .. ' ••. .!. .-' .... . 11-;.-
you with jts own certified ••••• • ••••• , ••••••••••••••••••••••••••••••• 

calibration curve made on 
a Bruel & Kjaer Graphic Recorder. metals grinding mill if need be. Only 
In the en tire pro fessional fie ld, this Altee offers this absolute protection 
practice is unique with Altec. The one agai ns t the gradu al degradation of 
shown here is typical of the 684A. The qu ality common in ordinary micro-
curve you receive gives visual proof of phones that can't prevent dust, mois-
the remarkably smooth response pro- ture, and minute ferrous particles from 
vided by your Altec Microphone. restricting diaphragm movement. 
BALANCED PAIRS FOR STEREO: For stereo Also featured are diaphragms of in-
work, any pair of 684A or 685A Micro- destructible polyester that cannot be 
phones is perfectly matched in perform- damaged by blasts, shock, impact-
ance characteristics. The calibration designed specifically for rigorous usage 
curves offer rapid means of assuring in any professional applications. 
yourself of this balance. EXCLUSIVE ALTEC MICROPHONE EXCHANGE 
DESIGNED FOR RIGOROUS PROFESSIONAL POLICY: After expiration of normal full 
USAGE : The exclusive sintered bronze year guarantee, you may exchange an 
filter positively bars all foreign matter. inoperative microphone for a compar-
These Altec Microphones may be used able new unit at a fraction of original 
safely in any situation the professional cost. This Altec policy is unique in the 
engineer finds himself; not only in a industry; offered to better serve micro-
protected studio , but anywhere - a phone users. 

1--------------------------------------- -----------1 I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
\ I I 
I I I 
I I I 

: : ALTEC 685A CARDIOID MICROPHONE : 
I I SHOWN IN ALTEC lSlA BOOM MO UNT I 
I ALTEC 684A OMNIDIRECTIONAL MICROPHONE I Frequency Response: 40 to 16,000 cycles' Output I 
I Frequency Response: 35 to 20,000 cycles' Output I Impedance: 30/ 50, 150/250, 20,000 ohms' Output I 
I Impedance: 30/ 50, 150/250, 20,000 ohms' Out- I Level: -54 dbm/ 10 dynes/ cm' • Discrimination: I 
I put Level: -55 dbm/ lO dynes /cm' • Hum: -120 I Average front-to·back, 20 db • Hum, -120 db I 
I db (Ref., 10·) Gauss) Price: $81.00 net I (Ref. , 10·) Gauss) Price $96.00 net I 
I I I 
~--------------------______ I ______ ---------------------
: : For specific engineering details, call your nearest Allee 
I : Distributor (listed in your Yellow Pages) or write Dept. A5M 
I I 
I I ALTEC LANSING 
: : COR P 0 RAT I 0 N_ 
: : A SU B S IDI ARY OF LlNG·TEMCO·VOUGH,T, INC. 
I I 1515 South Manchester Avenue, Anaheim, California 
I I 

: Frequency Response: 70 to 20,000 cycles' Output : Allee ' 

: ALlEC 686A LAVALIER MICROPHONE I ©1962 ~ 
Impedance: 30 / 50, 150/250 ohms· Output I Lansing 

: Level: - 55 dbm/ 10 dynes/cm' • Hum, -120 db I Corp I 
I (Ref ., 10.) Gauss) Price: $54.00 net I . I 
1-------------------_____ ___ 1 ___________________________ I 

OTHER ALTEC DYNAMICS PRICED FROM $36.00 • ALTEC MINIATURE CONDENSER MICROPHONE SYSTEMS: 
Omnidirectional, $236.00; Cardiod, $275.00 •• Altec offers a complete line of microphone accessories including 
desk and floor stands, switches. wall and boom mounts. 
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• . High Fidelity Recorder. A high -fidelity 
~Ire r ecorde r whic h incorpo rates the prin­
cIples de v e lope d in r ecent y ea rs by the 
Armour R e s ear ch F o unda tion of the Illi­
nois Institute of T ec hnol og y was a n­
no unced recently by Magn eco rd, Inc. 

Designed f o r profess iona l u se rs, th e 
Magnecorde r Mod e l SD-1 has a freq u e n cy 
response r a t e d fl a t within 2 db f r o m 50 to 
12,000 cps with a s ig na l- to-n oise rat io of 
well ove r 45 db. 

The recording m ediu m for this cu s tom­
prod uced unit is stainles s steel wire .004 
inch in diameter. However, the unit util­
izes a capsta n drive s ystem to drive thi s 
wire acr oss the heads a t fo u r feet p er s ec­
ond. Thi s design a s s is t s grea tly in the 
elimina tion of wow and fl u tter and pro­
duces c on s t a nt wire speed . 

U s i ng sta ndard size spools, the Mag n e­
corder is ca pabl e of r ecording a n d p lay in g 
back continu ou s ly for a h a lf h o ur . 

The unit performs a wide va rie ty of 
servic es in the avera ge r a dio st:.tion, i s 
ca pable of sync hroniza tion f or m otion pic ­
ture prod u c tion use, a nd is suita b le fO I· 
labora tor y use. (Ma y , 1947) 

• Scott Ampli1ier. The dyna mic-band-pa s s 
principle r eaches n ew peak of p erform­
ance in the Type 210-A laboratory ampli­
fier. This unit, supplied with a m a t c h ed 
v~riable rel u c t a n ce pi ckup cartridge, pro­
VIde s a complete phonograph sys te m ex­
cept for turnta ble or record ch a n ger and 
louds peaker. T he amplifier provides 20 
watts output with less tha n 2 p er cent dis ­
tortion, a nd below 8 w a tts , the distortion 
is under 'h " per cent. The output tra n s ­
former is arr a nged to m a t c h speak er im­
pedances b e tween 2 a nd 500 ohm s. 

T he maximum frequency r a n ge of t h e 
amplifier ex ceeds 20,000 cps-w it h the 
Dyna mic Noise Suppressor the r espon se is 
fl a t to 10,000 cps a nd e x tends t o 16,000 c p s . 
Independent tone controls a llow b oos t or 
attenua tion a t e i t h e r e nd of t h e f r equen cy 
r ange. A whistle fi lter is prov i de d f or AM 
reception. In a ddition to reproducing pho­
nograph r ecor d s , the a mplifier m a y b e u sed 
with any sta nda rd tune l·. This a mplifier 
w a s designed to provide the b est possible 
r eproduction of phonogra ph r ecords , FM, 
or AM. (February, 1948) 
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PRODUCTS 

• New Dynamic Microphone. Thro u g h t h e 
u se of the n ew Acous ta ll oy dia phra gm 
de,:el op ed b y E -V e n g inee r s , t h e Elect ro­
V OIce Mode l 63 0 dynamic m icr oph on e n ow 
provides hig h fideli ty pick-up a nd r e p ro­
duct ion of voice a nd m u s ic, s u ita b le fo r a 
g rea t varie ty of application s. Freque n cy 
r esp onse is s ubs tan t ia ll y fl a t, 40 t o 90 00 
c ps . Outpu t lev e l is 53 b elow 1 volt/ dyne / 
c m' , op en circuit. Voltage dev e lope d by 
n orma l s peech (10 dyne s /cm") i s .0224 
volt. Th e n ew Acou stalloy da iph ragm 
w i thsta nds high hum idi t y , ext r e m es of 
t em per a ture, corros ive effect s of sal t a ir, 
a nd sever e m ech a nical s h ocl{s . This m a k es 
the Mode l 630 Mi cr ophon e esp ecia ll y 
rug g e d for indoor a nd outdoor u se. A lnico 
V a nd A rlTICO m a gnetic iron a re a l so u til­
ized in a n on-welde d magn e t ic c irc ui t. 
(Ma y , 1947) 

• R&k-O-Xu t Console. A beau t if ul new con­
sole ( t r a n s cription or r ecording cabin et) is 
b eing s h own b y t h e R ek -O-Kut Compa n y , 
New York Ci ty. ';I'his cabine t is sturdily 
buil t , b ein g made s p ecifically to m oun t the 
variou s R ek -O-Kut r ecording and t r ans ­
s cription turntab le s. It h a s a drop -f r on t 
d oor a nd self -contai ne d p ock e t s fo r h o ld­
ing appr oximately 100 s ixteen-inch r ec­
ords. The console is fini s h ed in a m e ta lli c 
two- t one g r ey-dime nsion s 32" h igh b y 

24" w ide a nd 25" deep. Ou t le t s a nd t e rmi­
nal block s f or m otor line a nd pick u p are 
mounted o n the m otor board. F our scr ew 
ja ck s are provided fo r levelin g t h e con sole . 
The ent ire u n it can be sold sepa r a t e ly or 
in conjun ct ion wi t h a ny of t he regula r 
Rek-O-K ut t ranscrip t ion o r r ecording turn­
ta b les. (July , 1947) 

• Shure Wire Recording Hea ds . These new 
r ecording head s have t h e fo ll ow ing fea ­
t ures : 
I - Ve r satility of p la yback and recording , 
c ircuits. 
2-Va riety of impeda n ces fo r indiv idua l 
n eed s . 

3-Close ly con t rolle d a ir-ga p s for uniform 
p erforma n ce a nd e xce lle n t wear ch a racter­
is tics. 
4-Reduc tion of hum pick u p . 
5-Cont ro lled g r oove contour fo r minimum 
e ffec ti ve p osition of r ecording wire. (Feb­
rua ry, 1948) 

• Fisher Am plifier. The new Fis h e r D y ­
na mic N oise Suppressor -Wide Range Am­
plifie r fea tures 20-wa tt output with less 
tha n 1 pe r cent distortion. R esp onse is 
r a t e d uniform w ithin 1 db f rom 20 to 20-
000 c p s . The phon o c irc uit i s compensat~d 
fo r u se wi t h t h e new m a gnetic picku ps 
m a de by G. E . a nd P ick e ring. Equipped 
w ith bass a nd t r eble controls , a s well a s 

m ean s f or r egula ting ba nd width a nd noise 
suppress ion. ' 

This a m plifi e r u ses the f ollowing t u b es : 
2-12AT7, 1- 6C4, 3- 6BA G, I -GAL5, 1- GAQ6, 
2-GE5. Licen sed u nder H ermon H os m er 
S co tt patents pending. (Jun&, 1948) 

• Ficke,rlng Cartridg& R &p,r oduc&r. Bring­
in g the a d vanta g es of t h e Pick e ring Pick­
up to the u ser of c onventiona l r ecord play­
er s a nd ch a nger s , the Pick ering Ca r t ridge 
is n ow availa ble a t m os t distributors. T h e 
moving sys tem w hich g en er a t e s the e lec­
trical s ig na l i s ide ntical in c on s tru c tion t o 
t h e P ick e ring P icl{u p whic h has b een so 
s uccessful in the highest qua lity r eproduc­
tion of phonogr a p h r ecords a nd late r a l 
tran scription s . 
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Hermon Scott faced a basic choice .. . bring out his new 
LK-48 amplifie'r kit at $124.95 or make it to sell for $30 less 
like many other amplifier kits . All hi s engineering depart­
ment had to do was make a few compromises. 

The LK-48 is rated at 48 watts. By using a smaller power 
supply, ordinary output transformers, and pushing th e 
output tubes to their limits, the amplifier might still pro­
duce 48 watts at 1000 cycl es where many amplifier kits 
are rated. But measured at 20 cycles, where Scott en­
gineers feel power is reall y important, output would be 
down considerably. No compromise was made. The 
LK-48actual/y produces 28 watts per channel at 20 cycles, 
and delivers full power th ro ughout the audio range. 

Many kits use a one color in struction book. Hermon Scott 
decided to continue to use full color to insure factory­
built performance, even at the hands of a novice. 

Important Scott engineering extras like the all-aluminum 
chassis, DC operated preamp heaters and unique hum­
null balancing could have been eliminated. Hum would 
have been audibly higher and distortion at levels normal 
to many kits, but Hermon Scott felt that the kit bui~der was 
entitled to the same performance he has come to expect 
from Scott factory-wired units. 

Yes . .. Hermon Scott could have made th e LK-48 to sell 
for $30 less . . . but it would have meant compromising 
life-long standards. This is something he would never do. 
You can choose any Scott ki t with compl ete confidence 
- th e LK-48, th e LK-72 80 watt complete stereo amplifier, 
th e LK-150 130 watt ste reo power amplifi er, t he LC-21 pro­
fessional preamplifier, the L T-11 0 multiplex tun er, L T-10 
FM tuner or the LM-35 mult iplex adaptor. These superb 
kits have all the features and performance you've come 
to expect from the world' s leader in audio engineerin g. 

&I H.H.SCOTT 
H. H. SCOTT INC .. III Powdermill Rd. , Maynard , Ma ss. Oept. 035-05 

Please ru sh me your new full-color brochure telling 
about Scotts f ull line of superb stereo kits . 

Name . ... . .. .. . . . . . .. ___ ...... ..... . .. _._ ..•....•.•• 

Address ... .. ... _ .. ... ... .. . .. . . ...... .. .. . . .. ........ . 

City .. . . ... ..... . . . .. . . _ . _ ... ... . . . . State . . . ........ . 

Export: Morhan Exporting Corp., 458 Broadway, N.V.C_ 
Canada: Atlas Radio Corp .• 50 Win \lold Ave .. TorontO. 
Prices slightly higher We st of Rocki es. 
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A unique mounting, the k eyston e c lip, 
attaches to any standard pickup a rm, a nd 
t h e cartridge s lides fi r mly onto the clip, 
pel'mitting longi t u dina l a djustment for 
minimum tracking error. The cartridge has 
a sapphire stylus with a tip r a dius of 
0.00 3 in., consid ered idea l for reproduction 
of s h e lla c records. T he ou tpu t , at approxi ­
mate ly 50 mv, i s designed to be fed to the 
grid of a tube. 

A simpl'e circuit provides a 12-db/octave 
rolIoff a bove 4000 cps, whe n desired, for 
red uction of surface noise. (July, 1947) 

• Electronic Volt-Ohmmeter. Eico a n ­
nou nces another addition to t heir line of 
test equipment the Mode l 22 1 Vacuum 
T u be Voltmeter. 

A completely new a nd modern a pproach 
in design ing vacuum tube voltmete r s 
makes this a n exceptionally high q uality 
u t ility instru ment a t a n u nusua lly low 
price. Its amazing performa nce sets stand­
ard s of accuracy, linearity, a nd sta bility, 
with a covefage of wide ranges a nd a ppli-

cations he retofore not usua lly a vailab le 
in this type of instrument. 
1. Completely e lectr onic on all functions 
a nd r anges. 
2. Electron ic a .c. range is more linea r and 
a ccurate than was eve" possible with a 
copper oxide rectifier. More accura te m eas­
urements can now be m a de over a wide r 
freq uency r a n ge. 
3', The ,,,ete,· can not be bu.,·ned out. T his 
a u tomatic over load protect ion is only pos ­
s ib le because of its a ll-elec l ro nic c il·c uit. 
4. Special type electronic bridge circuit 
prac tica lly e limina t es a ll zero drift short 
warm up period. 
5. Accuracy i s 2 per cent on a ll ranges. 
6. Eac h instrument is individua1ly cali­
brated. 
7. Twenty-six (26) m egohms input resist­
ance. 
8. E lectronic a .c. a nd d.c. ranges 0- 5, 10, 
100, 500, 1,000 volts. 
9. E lectroni c ohmmeter m easures from 0.2 
ohms to 1,000 megoh m s on five ranges. 

THE BEYER DT-48 DYNAMIC HEADPHONES ••. 
are not and never will be mass produced. In fact , only 450 sets 
will be available for U.S.A. customers this year. Can you imagine 
the cost of hand machining every component part, including 
the outer housing, from solid metal? Only in this way can the dimensional 
stability which is required for such preciSion , be assured. Inevitably, 
the DT-48 had to be the most expensive headphone on the market 
today; but the thrill of hearing fidelity and low distortion, 
which no speaker system at any price can match, . . justifies 
the investment many times over. Readily connects to any power 
amplifier output with accessories supplied. Guaranteed for 6 months. 
SPECIFICATIONS: 
FREQUENCY RANGE: 16·18,000 cps. 
SENSITIVITY: 114 d8-SPL/ mW at 400 cps, usable with 600 ohm 
line levels. (TR-48 required as accessory) 
DISTORTION: Unmeasurable above 100 cycles and less than 
0.3% RMS below 100 cycles. 
DT-48 OWNERS! New cushions available as replacement for $3,90 

For more' information write for Bulletin # 5-a and include name of your dealer. ~ 

GOTHAM AUDIO CORPORATION 6 

2 WEST 46 ST., NEW YORK 36. N . Y . (212) CO 5-4111 
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10. Wide range db scale. 
11. Sta ble on a ll ranges, d ue to carefully 
designed co mpensa ting circuit. 
12. Complete instruc tions included wilh 
every instrument. 
13. L a r ge 4 v., " meter with 2 per cent acc u­
racy. 
14. One s ing le linea r s cale for both a.c. an d 
d. c. m easure m ents . (June, 1948) 

(Contin~ted on page 95) 

PIONEERS 
([1'01/1 page 60) 

with the Minnesota finn to develop a 
thin tape coated with a ferro-magnetic 
powder. 

The company, with its long history of 
producing adhesives, soon developed a 
bi nder. I n ]946, 3M, deciding that th e 
key to the future of magnetic recording 
would be a superior oxide, set out to 
do just that. 

That decis ion brought Wetzel, then 
head of the physics sectioll of the com­
pany's cen tra l research divis ion, into 
t he program. 

By 1947, \i\Tetzel's research group had 
developed a b lack oxide product on a 
paper backing. Later that year, 3M 
produced th e firs t plastic-backed tap e. 
The extremely smooth acetate surface 
was a decided im provement over the 
comparatively rough paper surfaces used 
previously. 

Conti nu ed experiments led to the de­
velopment of a superior magnetic ma­
terial-a red iron oxide. It made pos­
sib le hig h fidel ity r ecording at slow 
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tape speeds, providing good frequency 
response and more uniform signal out-
put. It also was easily erasable. . 

W ith this tape, 3M contacted machme 
manufacturers and interested them in 
designing low-cost, slow-speed record­
ers. The company went into full produc­
tion and started marketing th e tape­
the now-familiar No. 111 "Scotch" 
brand. 

However, as frequently happens in 
research, there was an ironical twist 
to the discovry. When Wetzel and co­
worker, H. K. Smith, moved to patent 
oxide, they learned that an application 
had already been filed for patenting the 
same product by Marvin Camras of 
Armour Research Foundation. Sub­
sequently, the Foundation licensed 3M 
to produce the oxide. 

The revolution was completed in the 
spring of 1948 when ABC radio used 
the new tape to pioneer delayed broad­
casting during daylight savings time 
periods. That launch ed the professional 
use of tape by the entire radio, recording, 
and motion picture industries. 

Dr. Wetzel is a member of the Amer­
ican Association for the Advancement 
of Science, the American Physical So­
ciety, and the Society of Exploration 
Geophysicists. He is a Fellow of the 
SMPTE and an Honorary Member of 
the Audio Engineering Society. 

Thomas A. White 

Tom White joined Jensen as Sales 
Manager in 1928. He was instrumental 
in the thirties in introducing the first 
line of component hi-fi speakers, includ­
ing woofers, tweeters, and multiway sys­
tems that were widely available through 
distributors. He traveled extensively in 
the period prior to World War II and 
established foreign distributors and 
manufacturing licensees. 

Specialization in the engineering and 
manufacturing of the more complex 
types of loudspeakers brought Jensen 

the assignment of major supplier of 
speakers to the armed forces during 
World War II. 

Mr. White became Vice President of 
Jensen in 1940, President and General 
Manager in 1945. When J ensen became 
a division of The Muter Company in 
1950, he was named a Vice President 
of that company. Under his leadership 
Jensen has becom e, in sales, the worlds 
largest producer of loudspeakers. 

Tom White has been active in the 
administrative and committee work of 
E lectronic Industries Association, serv­
ing as a member of its board of direc­
tors from 1943 to 1949. 
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Grommes announces a completely 
new concept in mechanical and 

electronic engineering excellence 
to provide Multiplex Stereo with 

performance and "presence " never 
before accomplished heretofore. 

* + 

Owners of Grommes FM Tuners will 
be pleased to know that Grommes 

Tuners are adaptable for 
receiving FM Multiplex Stereo 

broadcasts through the 
use of Grommes low cost 

Multiplex adapters. 

~ g h. 6-Ht HI. eL 

Ml MULTIPLEX 
(FM-STEREO) ADAPTER 

Conve rts any high quality FM tuner to receive 
FM stereo program s. Connects to multiplex out­
put of tun e r and to au xi liary inputs of stereo 
amplifier. NO CONTROLS TO CRITICAllY AD­
JUST. Has full frequency response, sepa rati on 
and noise filter switch for fring e areas. low 
heat silicon power supply. 

Send coupon today for complete details on Grommes 
equipment. 

Name ...... . .... . ....... . .. .. .... . .. . . . ..... . .. . ... ·• 

Street.. ... . ............ ..... . . ... .... . . .. . . ........ . 

City ....... . ........ .... ..... Zone . .. . State . .. : . ..... . 

Your Grommes equipment is 
never obsolete as Grommes 

engineers always plan ahead 
for things to come. 

Remember, when you buy 
Grommes, you buy the finest 

o in FM·Stereo, 
~ regardless of price. 
~, Ask your high fidelity 

dealer to demonstrate 
Grommes. You will hear 

music with the new 
Grommes extra...!'presence ". 

DIVISION OF PRECISION ElECTRONICS, INC. 

9101 King Avenue. Franklin Park, Illinois, Dept. TJ 
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1. FIFTEEN YEARS ACO . . . 
(Records- fifteen years ago? I don't have 

any left. Well, hardly any. After a long search 
th rough my shelves I did find the following, 
received by me for review in July, 1947, just 
two months after we began operations at 
AUDIO ENGINEERING. It was a lucky find, be­
cause it represents the very topmost advance 
in 78-rpm recording as of that date, a year 
before Columbia launched the LP plastic disc.) 

Stravinsky: The Fire Bird Su ite. london 
Philharmonic, Anse rmet. Decca ff rr l on­
don EDA 30 (3 78' s>. 

How these old shellac discs take me back! 
This was one of the earliest batch of Decca 
ITrr r ecords-still not officiall y named London 
-that caused such a sensation here in the 
pos twur .years, when things hud at last begun 
to move again after the long wa r-time freeze 
and the s low reawakening in 1946. Anybody 
who bought records back then will remember 
the excitement over the new 11'rr discs. Fan­
tastic! 

Well, as of today, they r emain "fantastic." 
Listening to these short sides-and ironically, 
I had to pull out an old 78 pickup of the very 
early 1950's to do it-I can see now how in­
evitable was the LP revolution. These records 
have everything except the vital LP essentials 
that were crying for introduction to take ad­
vantage of the dramatic new recorded quality. 
Long play. A tighter, more accurate groove 
with dras tically improved sound in the inner 
groove spirals. Mos t of a ll, a hiss-fr ee record 
material that would let through the newly 
uncovered highs. 

The recording, to this day, fifteen years 
la ter, sounds typically ffrr. Cut a 1962 ffn 
recording on 78, press it in shellac, and you'd 
have a sound much like this, from 1947. A full, 
wide tonal range, unbelievable to us in those 
days of the 5000-cps cu t-off_ An only mildly 
edgy top end, at that. (Could be due to the 
combination of the gross 78 groove, wide­
bottomed, and my not-so-compliant 78 piclmp.) 
A gorgeous, thorough ly modern-sounding mi­
crophone technique with big ffrr liveness. 
Huge dynamic range, from scratchy-loud all 
the way down below the loud hiss. Golly, was 
the old shellac a limited medium for such fine 
new material! No question about it, the 78 
was radically outdated in 1947 as a final ve­
hicle for recorded sound. 

The shellac hiss for ears now unaccustomed 
to it is astonishingly loud, given a correct 
wide-range equalization. Bu t at least, these 
Decca ffrr records were smooth, without an­
noying swishes to pound out the 78 rhythm. 
That was a much-prized quality, this sill<y 
smoothness of loud hiss, as I remember. 

I note in particular side 4 of this set, which 
contains the Lullaby. It is one of those noble 
efforts of wishful thinking that the recording 
people were obliged to produce in those days 
- well over fo ur minutes of loud, continuous 
shellac nOise, through which one can hear 
fain tly the subdued tones of the Lullaby 
music, gradually dying away_ The last half­
minute or so is completely inaudible, except 
for some faint wisps of tone here and there. 
A lulla by lost in a steam hath. 

True, if you knew the music, you could piece 
together its sense via a good imagination. We 
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all did. But Oh-for a snent record material ! 
How could hi fi be hi without it ? We'd even 
settle for a passel of pops and clicks, if only 
this eternal hiss could be removed. 

That was the state of the recording art 
when we started our RECORD RE,VUE in 1947_ 
Small wonder I spent most of my fir st pages 
prophesying a big future for the plastic 
phonograph reco rd ! (See our Tenth Anni­
versary, AUDIO, ETC, for May, 1957.) Plastic 
was our only hope for hi-fi recorded sound. 

Tape? Who'd heard of tape in 1947. H ad 
you .! 

2. TEN YEARS ACO IN RECORDS 
(Note: My private celebration of our Fifth 

Anniversary is explai ned in this month's 
AUDIO, ETC. Here are some brief remarks 
concerning a few of the 1952-style r ecords I 
r e-played in my reminiscen t survey, as heard 
on 1962 stereo equipment and from the van­
t~ge poin t of a 1962 il stener.) 

Borodin: Symphony No.2. Stravinsky: 
The Fire bi rd . Minneapolis Symphony, Do­
ra tio Mercury MG 50004. 

This is one of the first "Living Presence" 
discs, the fourth in the "Olympian" series. As 
of today, it is rema rkably clean-cut in sound 
and the surfaces are good, too. (The old fiat 
edge feels st range under the fingers-RCA 
hadn't yet introduced the raised-edge LP 
shape.) What is most noticeable is the aston­
ishing lack of liveness, by present standards. 
Positively closet-like! The famed one-milte 
technique, too , (Telefunken) makes fo r a 
ra ther distant effect, Jacking in presence. The 
multiple stereo mil<es of today have changed 
our expectations in this- respect. The record 
plays best on the old Columbia setting (NAB) , 
or at RIAA with the highs rolled off somewhat 
on the tone control. 

Dvora k: Na ture, Life a nd Love; Notturno. 
(Four w orks for orchestra ') Vienna State 
Opera arch ., Swoboda. Concert Hall CHS 
11 4 1. 

In mid-1962, this one makes me shed a tear 
for old Concert Hall-I miss the label, I must 
say_ In 1952 I was enthusiastic about the "fi" 
on this one-I see what I meant, though tech­
Glcnlly I was wrong; for there is a large 
amount of steady distortion in the sound, 
very likely the result of fancy "jiggering" for 
exaggerated presence. Concert Hall was fa­
mous for that sort of thing. 

What is good, aside from the excellent 
mUSic, very nicely played, is a really strildng 
sense of presence and aliveness. No doubt 
about it-this company knew how to take 
down sound with a more-than-concert-hall 
illusion. It's a paradox that some of this illu­
sion is, indeed, due to probably deliberate dis­
tortion of the mid-range and highs. Given a 
bit of ear-tolerance, as we all had in 1952, the 
effects are musically acceptable. 

Typically, the record will not play with 
really adequate tonal balance on any equaliza­
tion pOSition I have available_ Too much dis­
tortion. (Boost the highs and it really 
sc reams.) I still love it. 

Strauss: Oboe Concerto (1 945); Violin 
Concerto (1881). Erte l, Borries; Symph . 
Rad io Be rlin , Rother. Uran ia URlP 7032. 

This is one of the musical prizes in my 
record collection, two unusual Strauss works, 
composed more than a half century apart, in 
excellent performances. Records like this a re 
timeless from a musical viewpoint, 1952 or no_ 

As to the fi-the recorded sound is, from 
our point of view, remarkably well miked, 
with a good liveness and presence fo r mono, 
the solos close but well integrated into the 
orchestral sound. This is a typical Urania, as 
I remember, and it has a well-remembered 
tonal quality, too, n species of Slight sore 
throat, so to speak. Continuous grainy dis­
tortion, no worse in the loud parts than the 
soft, which in itself is unusual. 

The explanation, I suspect, is that this is 
probably one of those early German Magneto­
phon tapes that originated during the 'forties, 
mostly, and were bought up for use in the 
U.S., in part as the spoils of war_ The distor­
tion is not in the disc cutting but, I strongly 
stlspect, in the master tape itself. All the eady 
Uranias had it, few of them bad enough to 
spoil good listening_ 

For music like this, I'll take the distortion 
gladly, even today in 1962. 

Ta ti-Ta ti - Symphoni c Pa raphrases on 
"Chopsticks." Columbia Symph., Janssen. 
Columbia Ml 4480. 

No special alphabet l abel for Columbias in 
1952. Then, as now, they were just plain 
Columbia Records. But this one is really quite 
remarkable, after ten years. The sound was 
not then of a spectacular sor t, as I remember, 
yet today it is more modern than almost any 
other I've tried, including the Mercury "Liv­
ing Presence." By today's standards it is, to 
be sure, moderately lacking in liveness; the 
music, nevertheless, is broad and massive, the 
orchestral presence unusually immediate. Four 
years after LP's beginning, Columbia obviously 
was still top dog. 

This is about the cleanest 1952-period 
record I've tried, too. You can turn your high 
t<'ne control all the way up and there isn't a 
trace of unpleasantness in the sound. 

"Tati-Tati" is a wonderfu l collection of 
elaborate nonsense and should be done again, 
in stereo. Fancy variations on chopsticks 
by a battery of well known Russian composers 
of the late Nineteenth century. 

Brahms: Double Concerto, Op. 102. Mil­
stein, Piatigorsky; Robi n Hood Dell arch ., 
Reiner. RCA Victor LM 1191. 

A real Old-fashioned RCA Victor, this one, 
complete with prize solo attractions out of the 
RCA. stable, as always. It i s an excellent per­
formance, equalled only, perhaps, by the 
ea rlier (78) RCA version with, if I'm r ight, 
Heifetz and F euermann, Toscanini conducting. 

No wonder these 1952 discs were always 
scratched up when we got them! Flat as a 
pa ncake, no raised edge or cen ter to take the 
weight off the grooves, and no inner sleeve at 
a ll. Improvement in this respect is immense 
today_ 

The RCA 1952 sound is, again, surprisingly 
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JUST 
RELEASED 

AUDIO 
FIDELITY 

RECORDS 
WITH STEREOPHONIC CURTAIN OF 
SOUND* RECORDING TECHNIQUE! 

Recognized for years by 
discriminating listeners for true 
stereophonic reproduction and 

. the highest standard in high fidelity! 

May 1962 

PATACHOU at the St. 
Regis Maisonette ••• 

Jolie Morne, 
Que Reste·t·j(, 

Je T'Airne Encore Plus, 
Ces Petites Choses, 

others. 
AFLP 1961 • AFSD 5961 

LIMBO, 
Calypso Party ••• 

Cachita, Pepe, 
Look For A Star, 

Never On Sunday, 
Pachanga, others. 

AFLP 1967 • AFSD 5967 

FOLKSONG, U.S.A., 
The Robbinsdale 

Chorale ••• 
Ghost Riders 

In The Sky, 
Yellow Rose Of Texas, 
A 'Rovin', Shenandoah, 

Banua, John Henry, 
others. 

AFLP 1965 • AFSD 5965 

OSCAR BRAND­
ROLLICKING SEA 

CHANTIES .. . 
Yankee Ship, 

Johnny Come Down 
To Hilo, 

Whiskey Johnny, 
Pau I Jones, Ballad of 

Wrn. Kidd, High 
Barbaree, others. 

AFLP 1966 • AFSD 5966 
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close-up and dead (though not as ueau as the 
Mercury "Olympian" sound from Minueapo­
lis). A chamber-music orchestral souud, very 
clear in detail but without much over-aU en­
semble and very little "hall presence." The 
two soloists are close anu very louu, as was 
the then universal mik ing style--each, violin 
and cello, is as big as the whole orchestral 
accompaniment. Thank goodness, we've moved 
today towards a more natural balance of solo 
versus orchestra, mainly thanks to stereo and 
the need fo r spatial placement of tue soloist 
in the orchestral picture. 

RCA's discs evidently didn 't yet have vari­
able groove spacing-no neeu for it here­
and the grooving is relati veJy shallow as com­
pared to later RCA cuts. 'l' here is throughout 
a faintly noticeable trace of metallic edginess 
to the sound, which, my ear suggests, is l!kely 
due to the disc cutter. This was the time when 
dramatic new improvements in disc cutting 
were coming in. RCA doesn' t seem to ha ve got 
t here at t11is point. 

Rimsky·Korsakoff: Coq d'Ori Capriccio 
Espagnol. Fre nch Nat. Symph., Desor­
miere . Capitol P-8155 . 
Arensky: Vars. on a Theme by Tchai. 
kowsky. Grieg: Holberg Suite. Harold 
Byrns Ch. Orch . Cap. P-8158 . 

Very early FDS recordings, these--the 
Rimsky disc had the FDS lubel hastily stucl, 
on the cover, a sor t of afterthought, and 
neit11er disc says FDS on its label face. (By 
P-8163 the FDS insignia had reached the 
label, too.) This suggests that the FDS fuIl­
dimensional sound was a fairly sudden inno­
Yation, of a technical nature, ha "ing perhaps 
more to do with the final processing of the 
music than the actual microphoning at the 
source. 

These two eady FDS examples are surely 
good r ecordings though the sound is not yet 
uniform and the effect of the two is actually 

DYNAKIT 
there lS no finer performallce 

QUALITY 
For the audio perfectiotl ist the FM-Multiplex Dyna­
tuner has set new sta ndards for useable sensitivity 
under the most difficult conditionsJ with lower distor­
tion a t all signal strengths - faster limiting, simpler 
and morc accurate tuning, better caplUrc ratio, su­
perior interference rejection, no overloading, out­
standing AM and muilipath rejection, superlative 
selectivity, and lower hum and noise. For the kit 
builder, assembly and alignment are completed in 
just 6 hours, and performance specs are met. the 
first time. FMX-3 Multiplex integrator $29.95 kit . 

FM· J $79.95 kit , $lJ9.95 assembled alld te"ted. 

ECONOMY 
Easily the finest value in the high fidelity field , this 
"no distortion" preamp has won acclaim for im­
peccable performance, at just about the lowest price 
ever for a stereo preamplifier. Full control flexibili ty 
in a simple, modern arrangement makes it easy to 
build and a pleasure for the non-technical music 
lover to usc. You'll revel in its near-perfect freedom 
from hum, noise, and distortion. Just $59.95 buys the 
mOst important improvement in your music system. 

PAS-2 $59.95 kit, $99.95 assembled and tested. 

DEPE NDABILITY 
h's more than two years old, but we've never had 
10 make a single change in the Stereo 70 amplifier. 
Patented Dynaco output transfolmers and circuitry, 
and the superior rel iability of the finest etched circuit 
construction assure continued superiority of perfonn ­
ance. lrt the words of Hirsch-Houck Laboratories 
( December 1959 issue of High Fidelity Magazine ) 
r'This amplifier's com/J0 111mls are operated m ore C01I­

seruativel" than those in allY other commercial ampli­
(ier we haue tested .. I ts power and distortion 
ra tings are completel'y c01l.fc rualive . i ts Iistenillg 
quality is unsurpassed." Could we say more? 

St.ereo 70 $99.95 kit , $129.95 assembled alld tested. 

QUOD ERAT DEMONSTRANDUM : wh i ch was to be proved 

writefor DVNACO INC 3912 Powelton Ave., Philo. 4, Po. 
detailed literature ,. Cable Address: Dynaco, Phila. 
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quite different. Atrociously bad surfaces, tile 
pops and bubbles Visible to the eye, all over. 
The string orchestra recording seems to vary 
in sound from side to side, the Grieg somehow 
duller .than the Tcbaikowsky, with not much 
in the way of highs and the sound ouly mod­
erately clean. The Rimsky-Korsakoff is so well 
miked that it seems to be a better, cleaner 
recording, worthy of the new FDS deSignation 
as the first record is not. But it's hard to tell 
-the difference may be less than it appears, 
for massed strings are always tough to record, 
with thei r enormously complex acoustic in ter­
modulations a nd their briJIill nt overtone color­
ation. 

AUDIO ETC. 
(fl·0m page 14) 

heard ultra-close or a t a distauce. It works 
-across the board. Even when the new 
discs are played in mono form. 

Ster eo has been the big fructifying in­
fluen ce. But its needs, and the results of 
the ster eo experience in r ecording, have 
been reflected into the mono sound too, 
and into the ears of mono listeners. 

The Quality Burst 

H aving expounded upon the more in· 
tangible effects of our present r ecorded 
illusion, I must not pause without suggest­
ing, too, that the over-all excellence of 1962 
recording depends a good deal upon purely 
t echnica l progress. I found that some of the 
1952 r ecords I tried were astonishingly well 
recorded, amazingly clean in souud-and 
I noted that a f ew were pressed on plastic 
very nearly as quiet as that which we think 
of as standard today, in spite of the then­
persisting barbaric use of unshielded card­
board covers, minus any sort of inner 
protection for the r ecord. 

Comparing the 1952 discs on my 1962 
playing equipment with an assist from 
memory, I note that 1952 was the great 
LP year of the qua lity burst. It was that 
year, (well, 1951-52 if you wish), tha t saw 
the fruits of the preceding fra ntic conver­
sion to LP, going on since June of 1948, 
finally come to the fore. It took that long 
for the sound engineers a ncl the other t ech­
nicians to catch up and forge ahead-it 
a lways does. 

We must keep in mind that while the en· 
g ineers worked behind the scenes to improve 
the LP process in all its enormously long 
chain of comple}..ity, production had to be 
kept going with existing equipment-or 
else. No time to stop for conversion. 1m· 
proving LP was then like r ebuilding a rail­
road which must continue to carry heavy 
traffic. The backlog of r eady-to-use im­
provements gradually got larger, through 
those early year s of LP, until in this per iod 
I'm discussing, ten years ago, a big dam 
seems to have broken . Everybody and his 
brother came out with dramatic new ,Sound, 
putting all their technical eggs ill the new 
baskets. 

The publicity people just about went 
crazy. And what they said, as happens too 
often, merely confused the i&sue in a gen­
erally favorable way. They talked jargou; 
the engineers put out real stuff. (Publicity 
can't admit to any inferiority in the p ast 
product-so th e n ew one must be described 
in generalized terms!) 

So, a round that time, we had Living 
Presence, and we had Full-Dimensional 
Sound, and we had Natural Balance. (Full­
Frequency-Range-Recording didn't bat an 
eye ; off in London progress just went on 
as usual, though ffrr had started the rush 
to fancy initia ls a good many years be-
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fore.) If I've skipped a f ew brand-names, 
it doesn't matter, They all sound alike, 
really, and their public claims to fame 
were equally vague when it came to con­
crete facts . But they were good. 

Cutter Heads 

After listening awhile to 1952 quality 
variation (the records I chose were r e­
leased more or less at that time, and un­
doubtedly represented the actual work of 
the last several years, culmina ting in the 
brand-new "initial" recordings of then 
recent date)-I began t o pinpoint the 
recm·ding C~tttel· as maybe a major factor, 
in what I heard. Now this I cannot con­
firm; but (you recording engineers)­
wasn' t it in this period that r eally satis­
factory wide-range microgroove cutters, a 
"second generation" of them after the 
semi-improvised first ones, began to come 
into use' Wasn't the new quality splurge 
based first of all and 'way down deep on 
improved cutting heads, with the use of 
hot-stylus cutting (haven't checked on 
the date of that innovation) ' 

I'm reasoning thusly because as I re­
con~truct it, the other elements i~ the long 
cham were much less crucial-subj ect to 
more gradual improvement. Yes, t here was 
rumble from cutting t ables. There was hum, 
often present. There was, especially, a lot 
of pitch variation, most of it easily trace­
able to the tape r ecorders, both recording 
and playback. There was electronic distor­
t ion all along the way, of course and most 
objectionably in the still-new ta:pe r ecord­
ing method-varying from practically none, 
at best, to a great deal, at worst. But none 
of these factors, as I see it, was as concrete 
and specific in the 1952 sound as the 
"sound" of the actual cutting heads them­
selves. 

Remember that until 1948 a 78-rpm 
shellac disc was perfectly OK for public 
acceptance with no more than perhaps 
6000 cps at the top and a gre~t deal of 
assorted all-over distortion, mostly masked 
in the high-end, plus a large amount of 
severe loud-passage unpleasantness, more 
or less taken for granted what with the 
hopelessly in.adequate inner 78 grooves and 
the uncomphant, grossly crude tracking of 
t he average home reproducing pickup. It 
wasn't until LP that these things began to 
be unpleasantly noticeable on much home 
equipment. It took a huge effort to remove 
them-after LP was launched, for the 
most part. The cutter was t he key. 

So, in many 1952 r ecords you will find 
a continuous distortion (as per above the 
beginning of this piece) that I ' feel 
strongly ineIined to pin upon th e disc cutter 
head, even if it did add its own to distor­
tions already present in earlier stages. 

You will also notice an even more 
tell-tale cutter distortion, which I lmow 
from my memory that we accepted then 
as a matter of course--the extra-distor­
tion of louder passages. We still have the 
p~oblem faintly today. But in 1952 you 
WIll find a great number of discs which 
purr like so many hi-fi kittens in the softer 
passages, an~ as soon as volume goes up­
wards break mto a most unpleasant shrill­
ness and, as I used to put it, "buzziness." 
Cutting-head trouble, I'll wager. 

The trouble was, then, that our home 
pickups refiected precisely similar char­
acteristics ! They were tough, reliable, rela­
tively wide-range in their response and 
relatively fiat, too, given a nice quiet pass­
age. But in louder passages they bnzzed 
all over the place to beat the band. They 
did it quite impartially, of course. As we 
heard the 1952 discs, a clean loud passage 
buzzed just as merrily as one that in fact 
was "dirty" on the record itself. 

AUDIO • MAY, 1962 

So-I'm giving a tall guess tha t a major 
factor in the introduction of each of the 
new "initial" record labels around 1952 
was the introduction, behind the scenes, of 
new cutting head equipment and associated 
circuitry. You can spot it, I maintain, by 
the very sound of those new records. They 
were suddenly cleaner, smoother, wider in 
tonal range; but they were particularly 
cleaner in the loud passages. 

electronic distortions that come from a 
master (or copy) tape as distinguished 
from those originating elsewhere. Not most, 
anyhow. But a few typical t ape distortions 
do show up immediately and amusingly­
as of 1962. Pitch distortion was the biggest 
one of all. It's astonishing how much vari­
ation in basic pitch was tolerated by us 
listeners, from movement to movement. 
Try the beginning of a record, then, 
maybe, the opening of the second move­
ment. A quarter-tone fiat, or even more ! 
Tape trouble. Some of it was laboriously 
corrected by variable-speed tape playback. 
But a lot wasn't, even on reputable labels. 

.•. And Tape 

Yes, there were tape problems, of course. 
Especially among smaller outfits and very 
especially among those who had to work 
in Europe, with the everlastingly unstable 
European voltages! But even American 
tape suffered, as I immediately recognized 
when I surveyed my batch of 1952 discs. 

You can't pin down the precise all-

Much worse, of course, were the momflll­
tary pitch inaccuracies. They vary from 
those brief sags, five or ten seconds long, 
which now startle me into thinking my 
turntable must be out of order, through 
the dreadful cases of incipient wow that, 

an astounding 
new sound . .. 

an incredible 
new cartridge 

M33 
- ® 

An extraordinary achievement in supe­
rior re-creation: 

RESPONSE: 20 to 20,000 (conservative­
ly). Singularly clean and smooth. Goes 
right through the top limits of audibil­
ity without a hint of "break-up" prev­
alent in most other stereo cartridges. 

COLORATION : virtually non-existent. 
Imparts no false sound to the music. It 
is transparent, clear, hum-free (special 
Mu-metal shielding rejects electrically 
induced hum). Peak-free. 

COMPLIANCE': over 20x10-6 cm/ dyne! 
Tracks as low as 1 gram ... virtually 
eliminates record and stylus wear. Sep­
aration over 22.5 db. at 1000 cps. 

THE STYLUS: Choice of .0005" or 
.0007" diamond tips. Exceptionally 
rugged. Special plastic grip makes sty­
lus changing easy as plugging in an 
electric cord. 

PRICES: M33-5 (with .0005/1 diamond) 
or M33-7 (with .0007/1 diamond). 
Tracks at 1 to 3 grams ... $36.50 net. 

Model M77 (for 
tracking at 4 to 7 
grams) only $27.50. 

hi fi phono cartridge 

Shure Brothers, Inc., 222 Hartrey Avenue, Evanston, Illinois 
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in particular, took the musical salt out of 
so many piano recordings, and on to the 
sort of fiutter that put an ugly brrrrr into 
all sorts of musically-intended sounds that 
should have been rock-smooth, and are in 
today's recording. Tape was bad, variably, 
and good variably, like everything else in 
1952. The best in tape went straight into 
the new high-standard discs with the fancy 
initials on them. 

Try These . . . 

P. S. Want to delve into 1952 for your­
selff I won't try to be exact, but you'll 
get an idea of what I've been talking about 
if you explore the record library in the 
region of the following numbers. Variable 
time-lags in production are inevitable; but 
these are the types of records you would 

and judicious use of the delayed reverbera­
tion in the home. Proper dispersion of 
sound is also important here. In general, 
techniques to accomplish the desired effect 
are fairly well known, but a great deal of 
work remains to be done. 

Peter C. Goldmark 

• The big improvements which may come 
will most likely be in the program sources 
and in the transducers. At present, records, 
home tape playbacks, and FM radio trans­
missions are inadequate, not because of 
limited technology, but because of failure 
to process for the high quality market. 
• Transducers such as phono pickups and 
speakers will be improved to the point 
where they match the capabilities of the 
electronic parts of the audio chain. 
• The advent of transistors and newer 
tube types will not make for better sound, 
but merely for more economical and more 
portable equipment. 
• I will make one drastic prediction for 
audio for the next fifteen years. In this 
period, audio will merge with video; and 
home reproduction will encompass both 
audio and video stimuli. This will not cause 
the end of the audio engineer but will 
merely extend the audio spectrum into the 
megacycle range. 

David Hafter 

• One may be allowed to guess that there 
will always be a 3-way competition between 
the "package" radio-phonograph, the com­
pact "component" audio, and the truly high 
quality audio which components can offer. 
As Howard Souther put it, the quality 
audio components started with pioneers 
putting professional quality speakers of 
large size and stark weird-looking horns in 
living rooms; "never allow form and ap­
pearance to interfere with performance and 
function." 
• My opinion is that there will be a growth 
of demand for quality systems which means 
those which are functionally correct where 
decor and size are made to conform to func­
tion. 
• No doubt improvements will be made 
within the limits of the laws of physics, but 
if I may be permitted to sound a warning, 
beware the "major breakthrough" which 
violates the principles of acoustical physics. 

Paul W. Klipsch 

• The French have a saying that the more 
things change, the more they remain the 
same. In the last fifteen years the audio 
field has done nothing radically new-but 
has done the same thing radically better. 
There has been i=ense attention paid to 
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have been hearing in May 1952 if you had 
recently been in the market and were 
trying to keep up to date: 

Try domestic Columbias in the ML 
4400's. RCA LP's (you can forget the 45) 
in the late 1100's, the early 1700's. (The 
numbers apparently jumped over interven­
ing categories. RCA numbers aren't trust­
worthy as to dates.) Listen to Westmin· 
sters in the low 5100's, Capitol after P-8154, 
the early FDS. Mercury in the 50000 series, 
beginning the Olympian "Living Presence." 
Vanguard in the very low 400's-they were 
just beginning. Vox from around LP 7100 
through roughly the 7700's, edging into 
1953. Uranias-if you have any-in the 
5000 and 7000 series. Allegros in the 3000's 
and from the 70's to the early 100's. 

London ffrr is plain nuts-I never could 
figure their number system. But some 

THE FUTURE OF AUDIO 
(from page 69) 

reducing distortion and non-uniformity of 
response- so the home audio of today is 
much easier to listen to. Listener fatigue, 
in short, has been greatly diminished. I 
look for this process to continue for another 
fifteen years, while the bizarre (already 
discredited ) is quietly buried. 

C. J. LeBel 

• For the future I do not expect to see the 
same order of improvement as has been 
made in the past. The improvements will 
be more subtle. Fine quality reproduction 
will become more widespread as more and 
more people hear, appreciate, and want the 
more realistic sound. To me the instant ap­
peal of fine quality is the real thing which, 
if promoted, will expand the field almost 
without limit especially since the penetra­
tion of quality systems while substantial 
is still an extremely small segment of the 
potential. People themselves are more criti­
cal of sound, they are becoming better in­
formed on good sound and therefore more 
discriminating--demanding the better per­
forming equipment. It is rare that a person 
who hears a really fine performing system 
will ever forget the experience nor will he 
be happy with a system which is much be­
low what he has heard if he can possibly 
do anything about it. 
• The future will mean better value for the 
quality-conscious public: more convenient 
and accessible functions, transistors, mul­
tiple functions and homes already equipped 
upon occupancy. The hi-fi field, now pro­
viding excellent reproducing capability, 
will demand better performance from sound 
sources. 

Frank McIntosh 

• The field of analysis and synthesis of 
speech and music will have a very import­
ant bearing on high-fidelity sound repro­
duction in the future. The production of 
electronic music is now well on the way. 
By means of a coded record and a syn­
thesizer, a one-half-hour program can be 
recorded on one side of a disc the size of a 
silver dollar . Such coded reproducers will 
provide multi-channel stereophonic sound 
which will indeed bring the concert hall 
into the living room. With the speed at 
which electronic systems are now being 
simplified and reduced in size in the form 
of micromodules, the coded record and 
synthesizer are certainly on the horizon for 
the reproduction of recorded music. 
• The loudspeaker is one element in sound 
reproducing systems that is long overdue 
for radical improvements above and be­
yond its present means of converting elec-

Londons in the 400-500 series belong in 
this period; also the low numbers, 28, 40, 
and so forth. All these since withdrawn 
and some re-cut later according to RIAA, 
as with the Westminster 5000's and many 
others. 

There weren't any Angels, of course. 
The Angel parent company in England, 
the lordly EMI, if I remember correctly, 
was still busy making 78's in 1952, and 
not a word about LP. The late Mr. Barrell, 
EMI big-shot, used to visit over here every 
year and we invariably quizzed him on the 
subject of EMI LP's- to come. Not a word 
out of him. Not, even when one year, maybe 
about that time, he arrived like a cat with 
a mouse, a batch of anonymous, white­
label test LP's under his arm. We asked 
him whether this meant EMI was at last 
going into LP. No. co=ent. 1£ 

trical into mechanical energy. Such new 
conversion systems will probably be of the 
solid-state type, either passive or active. 
Any nonlinearity in the transduction will 
be reduced to an imperceptible amount by 
means of fine controls for synchronizing 
the sound output with the electrical input. 
These reproducers can be in the form of 
thin segmented sheets which hang on the 
wall. Each element of the sheet will be 
driven separately from the synthesizer to 
provide concert hall auditory perspective. 
These reproducers will make it possible to 
build a radio receiver or phonograph the 
size of a cigarette package with perform­
ance surpassing that of the finest large­
scale component systems in use today. 
• Studies now being made in the storage 
of information will also be applied to sound 
reproduction. Records will be developed 
that store more information, by orders of 
magnitude, than existing records. Combined 
with synthesis, a thousand hours of repro­
ducible music will be stored in a space now 
occupied by one or two present-day, long­
playing records. 
• Electronic machines are indispensible to 
the sciences as aids in solving problems. 
There is every reason to believe they will 
be of similar assistance in the arts. Their 
nse in the production and composition of 
musi~ is now in an early stage of develop­
ment. Eventually, they will provide aid in 
search, learniug, planning and induction in 
the composition of music. However, just as 
they cannot in other fields, machines will 
not displace the creative capacity of man 
in the production and composition of music. 
They will only free man of the drudgery 
in this work and thereby allow him more 
time for creative effort. 
• To achieve maximum benefit from this 
new development-this new and close rela­
tionship of science with the arts-the sci­
entist and the artist must join forces more 
completely and seek to understand more 
clearly the terminology and problems of 
each in order to advance the disciplines of 
both. 
• The fact remains that the human voice 
and ear still constitute the most important 
system for the transmission and reception 
of information. As in the past, the mission 
of the audio scientist and engineer is to 
further implement and to further elaborate 
this system. I believe this will be done and 
that the tremendous advances already made 
through electronics in support of this basic 
human system are only a prelude to the 
truly amazing achievements yet to come. 

Harry F. Olson 
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• In my opinion, our magnetic recorders 
will use some sort of cartridge or magazine 
and the t ape will not be handled directly. 
• Magnetic recording equipment will be de­
veloped similar t o a Juke Box. This equip­
ment will contain an extended amount of 
.selections ; any selection could be played 
back by turning a few knobs or the ma­
·chine will play all selections in some se­
·quence. 
• There will be very efficient recorder-play­
back units in cars. Driver could dictate or 
listen to music or lectures of his own choice. 
• There will be pocket units developed of 
~xt.remely small size and of high fidelity 
eahbre. The person attending concerts or 
meetings could record anything he would 
like to have recorded. 
• It is obvious that the use of audio re­
eording will expand tremendously in all 
language schools. 

Alexander M. Poniatoff 

• H~ving lived right in the midst of high 
fidehty's many remarkable developments in 
the past 15 years-I find it particularly 
pleasant to sit back and "imagineer" ... on 
things to come 15 years hence. 
• For one thing, I believe automation will 
playa significant part in high fidelity. All 
tY'pes of sensors and other magnetic devices 
WIll be used to make the home music system 
fairly self-sufficient ... leaving the music 
lover the sole task of finding a comfortable 
·chair to sit back in . . . and listen I 
• Components will shrink in size . .. wire­
less audio controls will fit into the base of 
a lamp, a bookend or the p ahn of one's 
hand and will include provision for con­
trolling the radio tuner. It will actually 
transmit supersonic signals to a sensor re­
ceiving unit. Power amplifiers and radio 
tuner chassis will be located in space nor­
mally wasted . . . there will be virtually 
no heat because transistors and recharge­
able batterypacks will permit cool low­
voltage operation . . . hum will no longer 
be a problem. Moreover, the batterypacks 
will automatically recharge themselves at 
a predetermined voltage level. Phonograph 
turntables will be reduced t o a few inches 
in diameter . . . their motor will be reo 
placed by a wafer-thin magnetic circuit 
rotat~ng at the precise speed of 2 rpm. 
Multrplex stereo grooves in a 4-in. record 
will provide hours of music containing as 
many as 24 selections on a single side . . . 
~ach would be selected by switching to a 
different frequency un scrambler by means 
of magnetic sensors. 
• Phonograph cartridges will achieve a de­
gree of sensitivity so great, they will re­
spond to microwave vibrations riding 
through a record groove as if in orbit. 
They will contain micro-miniature high­
frequency transmitters obviating the need 
for interconnecting cables. As a matter of 
fact, a complete record playing system will 
be so compact, it could be moved and op­
~rated remotely from any part of the house 
without a plug or wire in sight. Tape re­
corders will be made more compact- about 
the size of a package of pre-recorded tape 
as we know it today. And, it will run at 
{lne speed for hours, with the best fidelity. 
A built-in super-sensitive microphone would 
record. a second. program simultaneously 
· . . usmg a multIplex channel so the exist­
ing recording would not be erased. 
• Speakers will be installed all through the 
house. They will be electrostatic-requiring 
little more space than that occupied by a 
wall receptacle today. Private listening 
will be quite popular, using tiny ear re­
ceivers that require no wires and volume 
level would be automatically controlled by 
t he noise level in the room. 
• The quality of high-fidelity music repro­
duction will improve immeasurably . . . 
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problems- ;ie hitve today :WIth noise and 
distortion-insignificant as thel ,:inay be­
will not exist 15 years from n~.' New cir­
cuitry and electronic development s will op­
erate in a new dimension free of depend­
ency upon local utilities. One thing is sure 
· .. high fidelity will be stereo ... but I 
won't venture any guess as to' ~le number 

cal in shape, small, without enclosures. 
• I think that an increasing part of the 
energy put into high-fidelity components 
today will be used to improve hearing aids. 

Ecl Villchur 

of channels we will have. . < • • • 

Walter O. Stanton 

• I would feel a lot safer talking· about 25 
year from now instead of 15_ Anyway, I 
think that sound reproducing systems will 
be smaller, easier to install, simpler to op­
erate, less expensive in spite of historical 
inflation, and higher in quality in the sense 
that the sound will be closer to the live 
illstruments_ 

• The signal-to-noise ratio of tape record­
ers will be so greatly improved during the 
next 15 years that the tape machine, when 
used in connection with cartridge t apes, 
will become the commercial rival of discs. 
o I predict a 20-db improvement in the 
signal-to-noise ratio, which will make avail­
able machines with an 80-db ratio. 
• This achievement wjJ] eliminate all 
equipment n oise; maldng blank tapes noise­
less when played on t he proper equipment. 
Now what do you think ~ 1E 

• My guess is that speakers will be spheri- W. W. Wetzel 

teolmicaJl y superior ·featmes available resonanoes . . 
only in Audio Dynamics COillponents: . New type wire gu,·de.· TOlle arr'l \VI'fe 
Fh'st, the ADC-l and ADC-2 cartriclaes ' 

. b can no longer exert drag-on the 11l0{fing 
thatg'ive yO'll .- ' - I I system. t moves as a unit on its own axis. 

. Lowest stylus mass: 11 mere balf-milli- Plug-in head: easily . accommodates all 
gram eliminates high frequency distur- quality cartridges. 
tion and helps to provide,excellent chan- . 

I ·And now the Pritchard Pickup System. 
ne separation. 

BY' combining the ADC- 1 cartridge and 
Unusually high compliance: at lea,t 20 the'Pri t~hard tone arm; a remarkable sys­
x 10.6 cms/Clyne, delivers clean, tight bass. .tem is produced . Th is system tracks at 

Both of these qllaliti.es result i ll : % gram! Surely with these exclmives, it 
Lowest tracking force: less than 1 gram!, is worth your while to hear superb Audiu 

d J d ] I Dynamics . components :It YOtll' dealers' ren ers recoTCI wear an oistortion neg i- " 
gible. today! 

Pritchard Pickup System Model ADC-85 ~85.00 
Next, The Pritchal'd TOl1e Arm.- Pritchard Ton e Arm Model ADC-40 39.50 

Very low inertia with perfect balance: Plug in Cart rid ge Shell Model ADC-S40 6.95 

gives highly stable tracking at low stylus ADC-l Ste reo Cartridge 49_50 
pressure. ADC·2 Stereo Cartridge 37 .50 

Only 13;.1" rear overhang: makes instal- For more information on Audio Dynamics 
lation easy in the tightes t cabin~t space. componenb, wri.te : 

. The side thrust compensator: first of its AUDIO DY,NAMICS CORPOR~TION 
kind in an A~llerican neodel, helps to main- 1677 Cody Avenue 
tain even pressure. Ridgewood 27, New York 

"-'-'-.....~_~~"--',,'-...JL.....:... __ ""~""=~.""""'"",W" .... " ...... ;; ... ....... , .. ~ ........ = ....... ~~= ~" .. ""!. "!!!!!"!!~=!!!!!!!!! 
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STEREO 
Terry Gibbs: The Exci tin g Te rry Gibbs Big 
Ba nd 
Verve VSTC 264 (4·track UST ste reo tape) 

Fifteen years ago big bands were coasting 
along on momentum gained during the swing 
era, but most leaders thought postwar pros­
perity would create a g reat new demand for 
their services. So many explanations are given 
as to w hy this failed to happen that the only 
myster y still remaining is the continued exist­
ence of any big bands at all. Both Count Basie 
and Dul,e Ellington could maintain small , 
groups and do as well or better finanCially, 
while Harry J ames and Maynard Ferguson 
would climb to much higher tax brackets at 
the h ead of popular dance orchestras. Even 
more remarkable is the changed attitude of 
established studio mUSicians, many of whom 
are less resistant to going on the road than 
was the case a few years ago . Others take care 
of that restless urge by devo ting time and 
effort to rehearsal bands. It looks as though 
mus icians have yet to find a satisfactory sub­
stitute for belonging to a swinging band, and 
the periodic n eed to r elive the experience is 
likely to ],eep bands frolll dying out for some 
time to come. 

Terry Gibbs is a good example of the jazz 
star who feels the pull of heading a band 
again more strongly than the comforts of a 
safe existence. Work in Hollywood studiOS, 
recording and television keep the vibraphonist 
busy. If he wa nted to tour the jazz clubs, he 
would have no trouble finding engagements 
for a quartet. Instead, Gibbs organized a re­
hearsal band two years ago, l aunched it on 
weekend dates around Los Angeles, and finally 
brought it into The Summit for this location 
recording. So far, the persons profiting most 
from the venture are record purchasers, and 
any big band fans who invest in the s tereo 
tape just released will also get a good return 
for their money. Gibbs r emains undaunted, 
however, and Mercury is giving the band an­
other boost by recording it at the Hollywood 
Club again on April 3rd. 

Gibbs ended the first phase of his career as 
a youthful prodigy in a Major Bowes unit, but 
the second phase was well underway fifteen 
years ago when he worked with Buddy Rich . 
He was a member of Woody Herman's "Four 
Brothers" band for a year, then formed a band 
of his own just a s the gOing got rough. Most 
of the past decade was spent leading small 
groups and in studio work. His present ideas 
of how a band should sound reflect Herman's 
zestier side, and he plays vibes with all of 
Lionel Hampton's exuberance. Tunes are 
stomped off vigorousl y, and encouraging 
shouts drive the soloists on. 

To br ing the band's style thoroughly up-to­
date before recording, arranging commissions 
went to Bill Holman, Al Cohn, Manny Albam 
a nd Shorty Rogers for the freshest sounds 
around. A bill of more than $2800 for these 
services on the debut a lbum, exclusive of copy­
ist fees, may well cause other aspiring leaders 
to ponder taking a similar step for a while. The 
advanced thinking of Charlie Mingus is har­
nessed on Hol man's Limerick Waltz, with Joe 
Maini's impaSSioned alto sax pointing the way 
over the Skilled rhythmic pulse of drummer 
Mel Lewis. Rogers makes note of the current 
gospel trend on Summit Bl;ue8, as Buddy 
Clark's fine walking bass outlines the text of 
today' s sermon. Fnrther proof of the appeal 
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of swinging in a band is the presence of Pa t 
Moran, a young lady pianist who usually re­
cords with her own trio. Albam aSSigns her a 
Basie role to introduce Ellington's Main Ste.I>, 
and follows up with a stirring se renade to 
Sweet Geo'·gia B,·own. Cohn sums up the ell­
tire affair on Nose Cone, a jet-propelled Ye­
hicle for the lea der's rocketing vibes. 

The Summit is becoming a popular West 
Coast spot for band r ecording because of sev­
eral advantages not always found in studios. 
Apart from the benefits of audience enthu­
siasm and good acoustics, the rOom allows 
lea ders of touring bands a chance to hire extra 
soloists a nd break in n ew ar rangemen ts be­
fore r ecording. In addition to the two Gibbs 
dates, Bill Putnam's United Recording Corp. 
a lso h andl ed an augmented band Louis Bellson 
brought into tbe club to record a program of 
Benny Carter arrangements for Roulette. 
Wally H eider, who enginee'·s many of United's 
location jobs, points out a persona l reason for 
lildng the· r oom. 

"When big bands are recorded in the 
studio," states Heic1er, "most producers insist 
on split stereo, with brass on one channel, 
saxes on t he other, and the rhythm section 
divided up or fed equally to both channels. 
My own preference is a wall of sound for 
stereo, and I can usua lly convince everyone 
concerned that this method gives the mos t 
natural sound and safest r esults in a club. 
Actually, it requires closer at ten tion to mike 
placement and a keener ear at the controls. I 
used t his 'head-on' approach in the stUdio 
when recording the Roulette album of Count 
Basie's band playing "Kansas City Suite." 
With bands like those of Basie and Gibbs, the 
expert dynamic shading of the call-and­
response patterns between sections makes it 
impossible to go wrong." 

A jazz fan of long standing, Heider also be­
came interested in audio as a hobby while 
practicing law in Seattle. Before combining 
the two avocations in a profeSSional career, 
he held his own rehearsals by recording in­
formal practice sessions of local units and 
anything else that came along. When putnam 
sold Universal Recording and moved from 
Chicago to open United three years ago, Heider 
was ready and wllling to leave the law in other 
hands. He credits Putnam for putting the fin­
ishing touches on his eng ineering education, 
and a good share of the jazz assignments 
come his way because h e knows the subject. 
Among his forthcoming efforts are one-hour 
programs featuring Les Baxter and Stan 
Kenton for a new syndicated radio show, and 
an Art Blake r emote at a Los Angeles club. 
One flaw mars this gilded existence, according 
to Heic1er, in that many master tapes go to 
distant pOints for final mastering. He always 
equalizes tapes with reference to his knowl­
edge of the ba nd's live sound and sends out 
the end product r eady to be mastered flat. 
Pressings often come baCk with added ecbo 
or altered highs, but four-track stereo tapes 
a r e always prepared direct from the master 
ta pe. Happily, both mono and ster eo versions 
of the first Gibbs date are mastered flat, al­
though the jukebox trade receives an ech oed 
single of LinHwick Waltz . 

Frank Sinatra picked Heider to pack remote 
equipment and go along to record an around­
the-world concert tour this spring, starting in 
Tokyo late in April. But prior to that six­
week experience, Heider was back at The 
Summit helping Terry Gibbs to revitalize the 
glorious sounds of fifteen years ago one more 
time. 

Dinah Shore: Dinah, Down Home ! 
Capitol Stereo ST1655 

Ann-Margaret: On The Way Up 
RCA Victor Stereo LSP2453 

The pop market still fa VOl'S male vocalists, 
and determined promotion can still strike i t 
rich for the youtb who ha s no more to offer 
than slight ability and an obnoxious person­
ality. Girl singers never h a d it this good, as 
no amount of paid publiCity is much help to 
aspirants lacking in feminine charm, talent 
and the will to work hard. Even these at­
tribu tes seldom guarantee en try in to the 
higher braCkets, un less the singer also is 
versatile enough to make every opportuni t y 
payoff. Dinah Shore has yet to miss a trick, 
but she was just another promising young 
hopeful on arrival in New York from Memphis 
a good fifteen years ago. Her big chance at 
n etwork radio came with weeldy appearances 
on "Chamber MUSic Society of Lower Basin 
Street," a sustainer of mild dixieland thrown 
together to keep staff musicians busy. Besides 
enlivening the show, the new Yocalist earned 
the respect of Local 802 members, gained a 
host of admirers and drew the executive at­
tention which sent her to Hollywood. 

With Jaclt Marshall acting as escort, Miss 
Shore returns to the scene of her early t ri­
umphs and once again sounds as unsophisti­
cated as a schoolgirl out on her first date. 
Tucked away among the usual favorites a re 
revisits to the fire and brimstone of Willard 
Robison's The Devil I s A/mid OJ MUSic, a nd 
the friendly warning of Harold Arlen and 
Johnny Mercer that Any Place I Hang My 
Hat Is Hon,eo Marshall heads a good group, 
and his settings vary from a dreamy Moo .. 
Country, all the way to the rollicking banjo 
beat of Roll On, Missi8Sippi. 

Ann-Margaret started ou t as a protoge 0[ 

George Burns on the comedian 's television 
show and made a conventional debut album 
under Marty Palch's direction. Currently ap­
pearing at movie theaters in a new version of 
"State Fair," she first went to Chet Atkins 
to learn about the latest fash ions in country 
style at the source. Although part of her sec­
ond album was r ecorded in Hollywood, the 
typical Nashville sound is present throughout, 
from soporific choral group to hack-beat 
drummer. The twenty-yea r-old import from 
Sweden fits into this down home environment 
like one of Elvis Presley's cousins, even to 
the extent of a gospel-charged What Do You 
Want From Mer A lonesome harmonicist 
takes off his shoes on I Just Don' t Under8tand, 
and it would help matters if his doleful moan 
had chased away the assisting vocalists on 
Moon River, Hemotbreak Hotel, and Let Me 
Go, Lover I Ann-Margaret may have impressed 
adults before, but now she has teenagers and 
the country folk right in the palm of her hand. 

Art Blakey: Mosaic 
Blue Note ST84090 

This a lbnm title may a.Iarm some loyal Art 
Blakey fans, as they know from experience 
wha t h a ppens when the group starts playing 
in neat, preset patterns. Personnel changes 
in variably result, either because tbe drummer 
urges some fledgling to take off on his own, 
or tempting offers come from other leaders. 
Blaltey a lways seems to welcome the chance 
to watch over a new edition of the Jazz 
Messengers, and the one form ed last summer 
can already point to a s uccessfu l tour of 
J a pan, climaxed by an hour television show 
in color. The new members are meshing to­
geth er more quickl y than is u sua lly the case, 
mainly because pianist Cedar Walton and 
trumpeter Freddie Hubbard formerly worked 
with J. J. Johnson. Swelling the rankS to sex­
tet size is Curtis Fuller, a trombonist whose 
style resembles JOhnson's enough to make the 
recruits feel at home. Both Blakey and Wayne 
Shorter, on tenor sax, are far from being rest­
ful companions tbough, and the drummer's 
fiery pace keeps everyone on the a lert. 

Walton is credited with the overall design 
of Mosaic, but the individual pieces a re shaped 
to fit on the spot in something less cold and 
stiff than stone. With Jymie Merritt assisting 
on bass, the rhythm section varies its attack 
and achieves the effect of kaleidoscopic motion 
in fully-rounded stereo. Shorter, Hubbard and 
Fuller also con tribu te originals bearing 
Blakey's stamp of approval. .2E 
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FOR A LIMITED 
TIME ONLY! 

SAVE $1 50 

ON THESE TWO VALUABLE 
REFERENCE BOOKS 

BUY BOTH FOR ONLY $4!L. 
The 5th AUDIO ANTHOLOGY reg. $3.50 
The 4th AUDIO ANTHOLOGY reg. $2.95 

Both $6.45 reg. 
Here's what the 5th AUDIO ANTHOLOGY contains -

. THE BICCEST AND BEST VOLUME EVER! 

. MORE THAN SO ARTICLES COVERINC STEREO RECORDINC AND REPRODUCTION; 
STEREO MULTIPLEX; MEASUREMENTS; STEREO HIGH FIDELITY TECHNOLOCY; 
CONSTRUCTION AND THEORY; etc • 

• 144 PACES WITH COMPLETE ARTICLES BY WORLD FAMOUS AUTHORITIES 
IN THE AUDIO AND STEREO HICH FIDELITY FIELD • 

• ATTRACTIVELY PRINTED AND BOUND FOR EVERLASTINC USE. AN IMPORTANT 
STEREO HICH FIDELITY REFERENCE BOOK. 

number five 

If you've missed the 4th AUDIO ANTHOLOGY ... here is a wonderful opportunity to buy it at more than 
50 % off the regular price when you buy the 6th. 

This offer good only while the supply of the 4th lasts, 
and may be withdrawn without notice. 

Use handy order form below. We pay postage anywhere in the U.S. 
add SO¢ for Foreign orders. 

_ _ _ _ _ _ _____ ~=---=:=-;:;:=-= '--"';;;:-=_~';;;;"=-"""""--'=--~'---=--_=-=-O=="'-__ =-'= __ .---i 

RADIO MAGAZINES INC., Dept. 452 
P.O. Box 629 
Mineola, New York 

o Enclosed is my remittance for $4.95. Send me both, the 4th and 6th AUDIO ANTHOLOGY Postpaid. 

o Enclosed is my remittance for $3.50. Send me only the 5th AUDIO ANTHOLOGY Postpaid. 

NAME ... . . . .. ..... . . .... .. . .. . . .. . . ......•.................... . ........ . .. .... ..... 

ADDRESS .. , . . . .. .. . . .. ' .... .. .................. . ... .. ....... . ............... , ..... .. . 
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TRANSISTORS 
(from page 24) 

derived from loads in the collector cir­
cuit of the p-n-p driver transistors. Emit­
ter degeneration is employed to insure 
a high degree of linearity in the opera­
tion of the output circuit. 

A single-ended signal representative 
of the double-ended output waveform 
across the load is obtained from a novel 
one-transistor difference amplifier. Ap­
propriately attenuated signals from each 
side of the load are used to drive the base 
and emitter of the difference amplifier. 
The use of a large resistor in the emitter 
of the difference amplifier insures a very 
high degree of difference amplifier bal­
ance and stability regardless of possible 
changes in transistor characteristics. The 
single-ended and amplified output ap­
pears across the difference amplifier 
emitter resistors. It is injected in a con­
ventional manner to an earlier low-level 
stage in the amplifier, thus completing 
the feedback loop. The elimination of 
output and interstage transformers al­
lows a large amount of stable feedback 
which produces a linear damped output 
without ringing, and greatly extends the 
low-frequency capabilities of the unit. 
The use of diffused-base power transis­
tors with common emitter cutoff fre­
fJ.uencies greater than one megacycle as-

sures adequate high-frequency response. 
This description does not bring out 

one important feature of the full bridge 
which helps to make the full bridge a 
very attractive circuit. So long as power 
transistors 1 and 3 are driven hard 
enough the system can be completely 
controlled by transistors 2 and 4. The 
split off to the n-p-n driver is not too 
critical, therefore, and the close balanc­
ing is only needed in the p-n-p side. 

The only European amplifier so far 
located is that designed for use with the 
French Orthophase loudspeaker: this is 
a giant assembly of large and robust 
ribbon microphones. To drive this 
speaker to 100 w, an amplifier using a 
half-bridge with two parallel transistors 
in each arm has been designed (see Fig. 
S). The driver is transformer coupled 
to the output stage, which has + 24- and 
- 24-v. supplies. The transistors used are 
the OC36 low-frequency transistors, 
though the ASZ1S is being adopted. The 
OC36 has a common-emitter cutoff fre­
quency down around 3500 cps and some­
thing of the order of 40 db of negative 
feedback is taken round from the live 
end of the speaker to the base of the 
high-frequency power transistor driver. 
The driver itself is fed through a trans­
former from the preamplifier. Negative 
feedback is also used with two anti­
resonant circuits to deal with speaker 
peaks on 300 and 3100 cps. Although 
this amplifier will give 100 w at 50-2000 

cps, the available power drops away to 
25 w at 10,000 cps and 10 w at 20,000 
cps (though the ASZ1S gives better re­
sults). The response is fiat to ± 0.1 db 
from 50-20,000 cps and up to 2000 cps 
the distortion could not be measured. 
The really interesting feature here is the 
use of low-frequency transistors and 
good orthodox design to allow plenty of 
feedback to be used: the 'Pay-off, the -very 
low cost of the transistors. 

Can we see any common style develop­
ing yet~ I think not. Certainly the out­
put transformer is out and my guess is 
that the half-bridge circuits will win in 
the end: but what does my guess really 
mean 'I Only that I would start off by 
using half-bridge cll:cuits myself. But 
there is something more needed some­
where before we really hit the answer on 
output stages. Let us go back to the 
other end of the amplifier. 

Front end design is, in some ways, 
more uniform. The phonograph input is 
designed to accept some 3-5 millivolts 
and a two-stage preamplifier is used to 
raise the level to the level at the next 
selection point. Equalization for the 
RIAA characteristic is provided by an 
RC feedback network connected between 
the second collector and the first emitter. 
This low-level input may also be used for 
tape, in which case the equalizer network 
is switched by the input selection switch. 
Some, but not all, amplifiers allow an in-

FREE HOME DEMONSTRATIONI 
Enjoy a free demonstration of the remarkable Electro-Voice Model 643 
in the comfort of your own living room. No cost or obligation. 
No fuss or muss, no coupons to fill out, and no salesman 
will call! All you do is flick a switch! 

Turn on your TV set during the next presidential news conference. 
Any channel. Look closely and you may see what appears to be 
a "bazooka" on stage next to each TV camera covering the reporters. 
This is the E-V Model 643 dynamic Cardiline microphone, the 
most directional broadcast microphone on the market! 

The 643's are up to 50 feet away from the reporters, yet the sound is clear 
and natural in quality .. . you can hear as well at home and some-
times better than the President himself! Compare this unobtrusive 
pickup with the conventional hand-held microphones 
or "cornfields" of microphones used in the 
past. A dramatic demonstration that the 
643 reaches farther than any other -
broadcast microphone available! 

And there are plenty of other 
demonstrations. At football games 
and parades, 643's pick up marching 
bands with recording fidelity up to two city 
blocks away! In TV and film studios and on remotes the 
643 delivers clean dialogue despite wind and noise that would 
spoil the "takes" from an ordinary· microphone. 

The E-V Model 643 is another example of the many positive contributions 
by Electro-Voice to professional sound pickup techniques. If your sound 
problems can be solved by a 7-foot microphone that "reaches" farther than 
any other, arrange now for a studio demonstration of the unique new 
643. Ask your E-V professional microphone distributor for details today! 
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New 7- Foot Long 

Electro -Voice 

Microphone 

ELECTRO-VOICE, INC. 
Commercial Products Division , Dept. 521A 

Buchanan, Michigan 

AUDIO • MAY, 1962 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


,..-- ---.,---+-0-24 v 

Ov 

1000" 

100 ~f 

2xOC36 
IN PARALLEL 
(QUIESCE NT 

3 60 rnA) 
0 
I'l 

u 
"'. 00 
0--<'< 
~o-- w ::;;< 

~ '" 3 w" J: • 

470" 

0--..-
+24 v 

(CR 25 db) 47'1 
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put to be connected after the preampli­
fier. Tone control follows the preampli­
fier and appears to be standardized as a 

single-stage transistor amplifier with the 
response control in the feedback path. 
Volume and balancing may be before or 

after this stage. From this point on we 
are in the main amplifier. 

(Continued on page 85 ) 
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1947. A year before t he coming of the 
long-playing record. "High fidelity" was 
not yet a layman's concept. It was the 
record business, not the "recording in­
dustry." Heavy pickups, cactus styli, and 
plain recol'd sleeves were still in use. 
Bizazzes and kadoties roamed through the 
hushed confines of the late Gr amophone 
Shop in New York. To most of us, dis­
counting was something that went on in 
the "wholesale" district. A trio of giants 
dominated the record scene: R.C.A_ Victor, 
Columbia, and Decca; while the "odd 
labels" restricted their activities to j azz, 
folk music, and esoterica. 

The postwar boom in record sales had 
reached a high point. Record dealers 
stocked bestselling albums as if they would 
never be able to order them again. Hard 
put to supply the demand, manufacturers 
were forced to reduce everyone's orders 
so as to spread their product over a larger 
number of outlets. Certain leading shops, 
therefore, deliberately over-ordered such 
albums as the Tcbaikovsky First Conce1·to 
(Horowitz/ Toscallini ) , and also the Griog 
Piano Conce1·to (R.ubinstein/ Ormandy) , by 
the hundreds so as to be sure of obtaining 
quantities close to their real demand. (As 
the supply caught up with the demand, this 
little trick occasionally backfired. ) 

Less Per Minute 

Today the consumer pays less per minu te 
of music than he did 15 years ago, records 
being one of the rare commodities which 
did not spiral upwards in price during these 
infiationm'y years. A recording of Tchai­
kovsky's PatMtiq!~e Symphony, for ex­
ample, cost some seven dollars on 78's; to­
day's LP versions are priced anywhere frO)11 
two to five dollars less (in monophonic 
form). 

The lowest-priced imported record, bow­
ever, was higber than the prime 12-inch 
domestic disc: Americans paid $1.50 for 
the 10-inch, plum label H .M.V. record 
which contained some five minutes of pro­
gram material. The larger discs sold for 
$2.50 apiece; and certain cboice items such 
as James Joyce's reading his Anna Livia 
Plurab elle went for $12.50. 

It should be stated at once that the avid 
record collector was not daunted by these 
prices. Just as many big-city dwellers now 
spend more on rent than they should, the 
middle-income connoisseur of 1947 behaved 
like a Florentine nobleman of the R.enais­
sance when it came to acquiring the im­
ports dear to his heart. And dear they were 
-Debussy's P elleas et lJU lisande, for in­
stance, extended to no f ewer than twenty 
top-priced Fl'ench H .M.V. discs, whose 
total cost was $50. Arias by Ferruccio Tag­
liavini were being snapped up at $4.25 per 
disc, which came to more than fifty cents 
per minute of music (as opposed to t en 
cents per minute on the average operatic 
LP). 

Popula r Imports 

The popu]ar ity of imported dises among 
a small but devoted segment of the record­
buying public led to some extreme prac­
tices. With their abundant supply of shel­
lac from India, British manufacturers were 
able to produce discs with exceptionally 
quiet surfaces. This, combined with thei ,. 
high standards of craftsmanship, made 
many of our U.S.-made records sound as 
if they had been pressed on sandpaper. As 
a result, quality-conscious collectors s(nne­
times would place special orders with thei r 
impOl·ted-record dealers for English press­
iugs of domestic recordings-at two an d 
a half times the price_ Even the most silken 
H.M.V. pressing, however, could not elim­
inate shellac hiss entirely. 

Around this time, R.C.A. Victor and 
Columbia brought forth some of their now 
releases on Vinylite pressings, the former 
in rich, ruby h anslucency, and tbe latter 
in a more conservative black. The public 
was less than entranced. Many of the 
"silent" surfaces were hardly quiet at all 
(the bugs have still not been eradicated 
in today's LP Vinylite grooves) , and, to 
the owner of a low-fidelity t able radio­
phonograph, the advantage of the new 
discs over the shellacs was not abundantly 
clear. Besides, they were more expensive. 

Apart from their technical superiority in 
terms of the actual disc, the British were 
making enormous strides in sound repro­
duction_ In 1946 the first "packaged" Eng­
lish Decca ff1'r albums made their appear ­
ance in the U .S. Never before had sucb 
extraordinarily realistic orchestral sounds 
been engraved on a disc_ More than any 
other event, the release of this album 
brought "high fidelity" to the American 
public during the 78 era. 

It Was Easier Then 

The record reviewer's lot in 1947 was a 
lot happier than it is today. A full -time 
critic could then cover a major portion of 
the recording output, including imports. 
Today he is lucky if he can keep up with 
his special field or repertoire. Playback 
systems, too, were less of a problem simply 
because there were very few component 
manufacturers on the scene. 

Record producers (artist and repertoire 
directors) also had a much easier tinle of i t_ 
Since everything had to be recorded in 
segments of from two to four-and-a-half 
minntes, a r ecord side was cut over anel 
over again until everyone was satisfiecl. A 
controversial element has since been in ­
jected into the record-making procedure : 
the tape editor. Seldom does a perf61-m­
ance now move from the recording hall 
to the tape-to-disc transfer room without 
the cosmetic nicks of the editor's blade. 

The picture on the album cover was still 
a relatively new development. Compared 
to many of today's LP j ackets, the 78 cover 
was as tame as the art work for a book of 
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fairy t ales. There wa s Brahms at twilight 
strolling through a Disneyite forest, Mozart 
in cameo-souvenir likeness gazing serenely 
into space, and the picture of the cut 
diamond to t ell us that Beethoven's Violin 
Concerto is a gem of a work. F ew of the 
illustrated covers were to match the ele­
gance and good taste of R.C.A. Victor's 
embossed, gold-lettered a lbums with buck­
ram spines, which were introduced just 
before the lifting of the Petrillo b an in 
]944. 

Discounts 
In 1947 the idea of buying records at a 

discount was almost as outlandish as ask­
ing the newsstand vendor fo r a r eduction 
in the price of your daily paper. The time 
wall soon to come when discount merchan­
dising and "perpetual" sales were to be­
come the order of the day iJvlfi.ost cities. 

One could still be sufficiently a~t couTant 
in 1947 to have sampled or heard in its 
entirety each important new release. In 
minutes of music, the r ecord companies 
still produced only a tiny fraction of what 
they ( and all the LP-spawned firms) bring 
forth today. New recordings were awaited 
eagerly, and, for weeks and even months 
following the releases, homes and record 
shops would reverberate with discussions 

. on the merits and weaknesses of t he latest 
crop of Columbias, R.C.A.'s, or impor ts. 
In today's crowded market, too many re­
leases pass virtually unnoticed, lost in the 
unremitting torrent of new mat erial pour­
ing from dozens of sources. 

Audio shows were years away in 1947. 
The average classical record buyer was still 
blissfully unaware of equalization, car­
tridge design, crossover networks, and tone­
arm resonance. He just put a record on his 
turntable, ran his finger across the "neeelle" 
point to see if the rig was on, lowereel the 
a rm (or set t he changer mechanism ) , anel 
relaxed. Occasion ally he might a djust the 
treble or bass controls, but, compared to 
his later-day counterpart, he was nothing 
less than a sonic primitive. But that was 
before AUDIO came along. JE 

TRANSISTORS 
(f1'om page 83) 

One feature which the Fig . 7 circuit 
includes, which is not in the others, is a 
smoothing and regulating transistor in 
the power supply. This is a series tran­
sistor with its base fixed by a zener diode 
and the rather rough d.c. applied to the 
collector. At the emitter the voltage 
should be smooth and constant, just what 
i8 needed for the more sensitive points in 
the circuit. The French designer uses an 
inductance for smoothing the supply to 
the low-level stages but otherwise it's 
just RC, RC. 

This, then, is the round-up to date. 
British manufacturers say no one wants 
t ransistor power amplifiers, that no one 
is offering them, that Mr. - will call 
back. Thus will be in the hands of the 
printers, or the readers, by the time the 
London Audio Fair comes along. If there 
is anything you should know about, you 
will be told. After all, there is a classical 
tag which you can look up for yourselves 
in the original-from the East always 
something new and strange. IE 
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NEW GIBSON GIRL ® 

STEREO 4 TAPE SPLICER 
Splicing 4-track tape is a critical operation. And, the new GIBSON GIRL 
Stereo 4 is well-equipped to assure safe, clean splice every time-with 
every type of tape 4-, 2- or 1-track. The precise alignment of its surgi­
cally keen blades is always maintained by a special adjustment control. 
An ingenious "window" tells you when the blades are in precise "cut" 
and "trim"" positions. 
The Stereo 4 contributes to better performance too. For a new stream­
lined GIBSON GIRL® shaped splice protects program material on the tape 
and leaves the edges of the tape entirely free of adhesive. Splices glide 
pa"st your tape head with never a hint of their presence. List price of 
the Stereo 4 Deluxe is 8 11.5 0. 

STEREO 4 FEATURES THAT MEAN FAST, SURE SPLICES 

1. New streamlined "GIBSON GIRL shaped splice leaves tape edges, which 
contact critical recorder parts, entirely free of adhesive. 
2. Two-s tage selector knob with 'Iook-thru' window permits you to see 
when hlades are locked in precise 'cut' and 'trim' positions. 
3. Precise pre-set alignment of surgically keen bla"des easily maintained 
by special adjustment control. 
4. Safety lock for protection must be removed before the Stereo 4 can 
be opera ted. 
5. 'Grip-Tite' holding fingers keep tape perfectly positioned throughout 
the slJlicing operation. 
6. Built-in splicing tape dispenser brings splicing tape into position easily. 

See the new GIBSON GIRL Stereo 4 Deluxe at your tape recorder dealer today. 

ROBINS INDUSTRIES CORP. • FLUSHING 56, N. Y. 
Export: Telesco Int'l, New York 16, N. Y. Canada: E. S. Gould Sales, Montreal 1, Quebec 
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Matching Stereo Hi-Fi Speaker System 
The Playmate is beautifully styled in Walnut Finished Veneer. Finished on all four 
sides permitting vertical or horizontal use and specially dimensioned for Book 
Shelf, Highboy or Lowboy Floor installation. It is ideal for use as a single unit by 
itself, perfect in pairs for stereo or as an add ition to your present system. Truly 
superb performance, compact, in tasteful design to compliment in qui et elegance. 

-

Equipped with 2 - 6" Speakers and J - 4" Tweeter! 
The Playmate is specially designed with malched Woofer, Midrange 
and Tweeter Speakers plus suitable Crossover. Full base response 
to below 40 c.p.s. wirh clean and clear brilliance to 18,000 
c.p.s. Capacity 25 watts-Impedance 8·16 ohms. 
Write Jor literatu.re 011 Playmates and c omple te Net Each 
line oj High FicielilY Speah .. ers .. . .. . ......... . .. . ...... . ................ . , ••• .. ....... $3995 

A Wilder Engineering Products 

SEARCHING? 
If you are tracking down a technical article -
in a current, or even not-so-current, issue of a 
magazine - do it the easiest way with 
LECTRODEX, the original radio-electronic 
magazine index. In only minutrs you can locate 
the subject you want, and it costs you only 
pennies per issue of LECTRODEX. 

For more than a decade, librarians, engineers 
teachers, students, researchers, hobbyists and 
technicians in the radio-TV -electronic fields have 
referred to LECTRODEX for information about 
articles from amplifiers to Zener diodes. 

LECTRODEX covers more than twenty-five publications 
in the radio and electronics fields and is published bi-monthly 
as a cumulative index throughout the year with the 6th or last 
issue as an Annual which may be kept as a permanent record of 
all radio-electronics and related articles published that year. 

IEtlRoDEX Available by subscription only: 

One (1) Year $3.00 ---Two (2) Years $5.50 

--------------------------------------
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LECTRODEX 
P.O. Box 629 
Mineola, New York 

Subscription Rates: U.S. C:r Possessions $3.00 
for six issues; $5.50 for twelve issues; all 
other countries $3.50 for six issues. 

Please enter my subscription for LECTRODEX. I enclose $ ........ . 

for a ....................•. issue subscription. 

Name .................................... .................... 
Address ••.. . ....•••...•..•.••••......•..•..................... 

City . . . . . . . . . . . . . . . . . . . . . . . . • • •. Zone... . .. State ........•... 

LIGHT LISTENING 
(from page 10) 

did during low-level passages in classical 
music. 

I never realized how good the highs on 
those old two-track stereo reels were until 
the ultra-narrow-gap heads demanded by 
four-track tapes made their appearance. In 
going back over my stack of two-track 
t apes with a t ape head designed for four­
track, I was tickled to discover that the 
superior frequency response of the ultra­
narrow gap performed another function. 
E arlier t apes I had once considered shrill 
in the r ange between 7000 and 10,000 cps 
now sounded much smoother when the new 
response above 10,000 had a chance to bal­
ance out the stuff benea th it. To take one 
example at random: the first tape I headed 
for when I got a machine with the new 
heads was the Columbia Original Cast t wo­
track of "West Side Story" issued in 1958. 
On the old machine (same make as the new 
one) I had to roll off highs wherever I 
could on the preamp but the darn t ape 
still couldn't be made to sound as fiat as 
the mono record version. When I switehed 
t ape machines a few years later without 
disturbing the rest of the system, the "West 
Side Story" tape came under control with­
out a knob being touched. 

I N the matter of bass response, two-track 
stereo tapes are still in a class by them­
selves. Only these tapes can bring into 
full play my four wide-excursion woofers. 
It may be pointless to talk about tape re­
leases no longer in print but the best 
foundation shakers I have in my collection 
are two-track stereo tapes sueh as the 
"Band of the Coldstream Guards" under 
the direction of Major Douglas A. Pope 
(RCA Victor BPS-112) and Dick Schory's 
New P ercussion Ensemble in "Music for 
B ang, B aaroom and H arp" recorded on t he 
home grounds of the Chicago Symphony 
Orchestra on RCA Victor t ape CPS-203. 
In the top end, these tapes may f all short, 
by a thousand cycles or so, of the very best 
stereo discs we have available today but 
that bass end is a powerhouse you'll prob­
ably never encounter on a disc in the fore­
seeable future. 

The psychological attributes of the 
human ear being what they are, today's 
four-track tapes sound adequat e when you 
let some time go by after you've been ex­
posed to a good two· track. In the case of a 
poor and distorted two-track, you may be 
able to enjoy a four-track after an hour 
or so has elapsed. 

The history of the stereo disc is still 
fresh enough in the minds of most sound 
f ans to require little comment today. I did 
my share of groaning and head shaking 
when the first stereo discs came out. Within 
a year, however, I was willing to concede 
that most of the f aults of the early discs 
were traceable to the first stereo piekups. 
By the autumn of 1958, the components in­
dustry had on the market a stereo pickup 
that still turns in a creditable performanee 
today in the compa ny of the very latest 
high-eompliance ca rtridges. 

Anyone using such a pickup in a good 
system during the early days of stereo diSCI! 
would have notieed, as I did, that the best­
sounding releases eame from a source in 
Saukville, Wisconsin that had aehieved 
f ame in the mid· Fifties with a micro­
groove 78-rpm mono disc. The Audiophile 
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label, }'un as a superbly engineered hobby 
by E. D. Nunn, put out the first stereo discs 
that combined good separation with a wide 
frequency range. The first London stereo 
discs had a healthy frequency response but 
it was attained at the expense of normal 
stereo separation. 

ONCE the recording industry had a work­
able two·channel disc, stereo's first mass 
audience came into being. Significant help 
in spreading the use of stereo came from 
such familiar show albums as "My Fair 
Lady," recorded in London in February 
of 1959 with essentially the same Broad­
way cast f eatured in the earlier best­
seller mono version. Solid shows such as 
"Oklahoma" and "The King and I" had 
their stereo innings in effective early stereo 
disc recordings taken from the sound tracks 
of the movie versions. Listeners un­
impressed by a concert hall ambience that 
may have been unfamiliar to them, re­
sponded to stereo's recreation of a per­
formance on a stage or a movie sound lot. 

Any survey of the past decade should 
make at least glancing reference to the 
3.75-ips stereo tape cartridge that was 
championed by RCA Victor some three 
years ago. I've never been able to muster 
sufficient enthusiasm for that tape system 
to discuss it in print or over the air. When 
I attended the first public showing of the 
tape cartridge, the same recording was 
played for the press in two versions . . . 
tape cartridge at 3.75 and stereo disc. 
Somewhat to my surprise, I preferred the 
sound of the disc even though the latter 
was played on a console phonograph with 
an early ceramic pickup. 

Another recent development in the record 
industry is the attempt to revive the 45-
rpm microgroove disc. The basic advan­
tages of a speed higher than 33% rpm 
have been known for some time. At 45 rpm, 
stylus acceleration in the stereo cutter and 
playback pickup is not quite the problem it 
is at the slower speed. A stereo pickup on 
a 45-rpm record has more distance in which 
to perform a given complicated antic than 
it does at 33% rpm. The importers of the 
Schoeps condenser microphone have brought 
out a line of 12-inch 45-rpm stereo records 
to the accompaniment of groans of anguish 
from other labels and manufacturers of 
single-speed turntables. I secured two test 
pressings of the new label, called appro­
priately enough Quarante-Cinq . . . the 
French word for forty-five. I grant that 
my reaction to the discs may be influenced 
by the fact that I have a three-speed table. 
The sound I get is a distinct departure 
from the conventional LP. Unlike some 
subjective reactions in this field, this one 
is easy to describe. The sound of these 45's 
has an open quality that the old 7 -inch 
45-rpm mono discs never exhibited. Quar­
ante-Cinq record #45002 called "Bravo! 
Toro" fea tures music of the bull ring and 
contains 1611z minutes of music on one side 
that is split up into five bands. A com­
panion release (Quarante-Cinq 45001, 
"Music of Chabrier") delivers 19 minutes 
of music on one side. This is a clear indi­
cation that the variable-groove method was 
used in making the master. The recording 
level on "Bravo! Toro" is no higher than 
that found on well-made current 33%-rpm 
stereo discs. If the masters of these 45's 
were made with a conventional stereo cut­
ter, it is interesting to speculate on the re­
sults that might be attained if the cutters 
now in use were to be modified for opera­
tion at the higher speed. As things stand 
now, the transients of the castanets are a 
particularly convincing demonstration of 
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WHAT 
CARTRIDGE 
SHOULD YOU 
USE IN 
YOUR RECORD 
CHANGER? 

THE selection of a cartridge for use with a record changer-mono 
or stereo-would appear to pose no special problem. Yet, t here are 

certain things to be considered. 

A cartridge that tracks at some featherweight fraction of a gram may 
introduce problems if the record changer arm is not capable of track­
ing at that force. To adj ust it, and attempt to use it at such a low force 
may introduce complications. Joe Marshal, noted audio authority, dis­
cussed this in his article INSIDE THE CARTRIDGE (High F idelity Maga­
zine, Jan. 1962)-"An attempt to reduce needle preSSUTe with an arm 
not designed fOT low needle p1'eSSUTe will usually result in high dist01'­
tion due to loading the needle with the mass and fTiction of the arm." 

Induced hum is another problem to be considered and anticipated with 
a magnetic cartridge. The very nature of the magnetic cartridge 
makes it an efficient hum transducer. In the fie ld of an unshielded AC 
motor, it is prone to reproduce hum in the loudspeaker system. 

The record changer owner must make fairly certain that the tracking 
capabilities of the arm and motor shielding are suitable fo r use with 
a magnetic cartridge. He can avoid these complications, and enjoy 
superlative performance by selecting a ceramic ster eo cartridge. 

Sonotone was the first to develop the use of ceramics in piezo-electric 
phono pickup applications. And today, the Velocitone cartridge stands 
out as one of the most notable attainments in high quality r ecord 
reproduction. The Velocitone tracks at 2 to 4 grams - well within the 
capabilities of any recol'd changer arm. And it will per fo rm in the 
magnetic field of an entirely unshielded motor without the trace of 
magnetically induced hum. 

With magnetically induced hum and stylus force pr oblems out of the 
way, here's the kind of performance you can expect from the Veloci­
tone: usable frequency r esponse from 20 to 20,000 cycles (± % db 
from 20 to 6,000 cps; ± 1 db to 17,000 cps). Output is 11 mv. per channel 
with better than 25 db separation. 

The Velocitone is provided with matched equalizers (no tools re­
quired) so that it operates as a constant velocity device, and can feed 
directly into the 'magnetic' phono input of any stereo preamp. What's 
more, the Velocitone's performance is unaffected by extreme tempera­
ture and humidity changes. 

The Velocitone, priced at $26.50 with two 0.7 mil t urnover diamond 
styli, gives you, in effect, two cartridges for the price of one. With 
diamond/sapphire combination, the price is $23.50. Ask your hi-fi 
dealer to demonstrate t he Velocitone, the cal'tridge t hat is perform­
ance-matched to your recor d changer. Write for descriptive li terature. 

SONOTONE® CORPORATION 
ElECTRONIC APPLICATIONS DIVISION • ElMSFORD, NEW YORK 

CAN ADA: ATLAS RADIO CORP., TORONTO 

CARTRIDGES • SPEAKERS • TAPE HEADS • MIKES 

ELECTRON IC TUBES • BATTERIES • HEARING AIDS 

.~ ,~ 
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New~ . . ' 
~ 

INSTRUMENTS 
for AUDIO 

MEASUREMENTS 

MODEL 410 DISTORTION METER 

• Measur,es audio distortion, noise level and AC 
voltages • Also a versatile vacuum tube voltmeter. 
• Distortion levels as low as .1 % can be measured 
on fundamental frequencies from 20 to 20,000 cps, 
indicates harmonics up to 100,000 cps • Distortion 
measurements can be made on signal levels of .1 
volt to 30 volts rms • The vacuum tube voltmeter 

provides an accuracy of ±5 % over a frequency range 
from 20 cps to 200 KC. For noise and db measure· 
ments, the instrument is calibrated in 1 db steps 
from 0 db to -15 db, the built·in attenuator pro· 
vides additional ranges from -60 db to +50 db 
in 10 db steps. 

MODEL 210 AUDIO OSCILLATOR 

• Provides a sine wave signal from 10 cps to 
100 kc • Output level within ±1 db when working 
into 600 ohms Ireference 5' kcl • Power output, 
variable to above 150 mw • Hum and noise, -70 

db at 5 volts output· Distortion is less than .2% 
at 5 volts output from 50 to 20,000 cps, slightly 
higher at higher output and frequency extremes. 

These instruments are supplied with many B.C. station installations 
for fCC Proof-of Performance tests. 

BARKER & WILLIAMSON. Inc. 
CRadio Communication 8quiplllent £ince f9S2 

BRISTOL. PENNSYLVANIA • STillwell 8 ·6681 

The First Book of its Kind - No Other Like It! 

SOUND in the THEATRE 
by Harold Burris-Meyer and Vincent Mallory 

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
q,uirements 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· 
~fiC problems. From these problems are de-, 

RADIO 
MAGAZINES, INC. 
Dept. AC-l 
Po.t Office Box 629 
Mineola, New York 

1 am encl05fna my remil1ance for $10.00 
Send my copy of 
SOUND in the THEATRE postpaid, 

(No C.O.D., all books sent postpaid in U.S.A. 
and POllelllonl, Canada, and Mexico. 
Add 60c for Foreign orders.) 

Nam. ________________________________ __ 

Add .... __________________________________ __ 

OIJ------------ Zone _ Slate _____________ _ 

rived systems and equipment specifications. 
Complete procedures are given for : Planning, 
assembl ing, 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. 

the forward strides taken in these latest 
45's. Whatever new developments come out 
of the recor ding industry in the years 
ahead, I feel reasonably confident that the 
readers of AUDIO will be as quick to sup· 
port the genuine as they have been to reo 
j ect the make-believe. J£ 

THE ART 
(from page 6) 

gradually built up to somewhere between 
20 and 30 db, without too much trouble. 
pistortion, measured into a resistance 
(dummy) load, was really low and engi­
neers were happy. Sometime listeners 
weren't, because they were faced with the 
necessity of using a loudspeaker load, to 
provide watts they could listen to. Low 
distortion in a resistance is one thing j 
getting the same quality into a loud­
speaker voice coil proved to be another. 

Multi-loop feedback served two pur­
poses. First, the more-feedback-the­
better group could now add the figures 
in the various loops and get a total close 
to 100. As the customer had always rated 
things by per cent, maybe he thought 
db was a misprint ! 

The more sensible thing that came out 
of multi-loop was enabling feedback to 
achieve each of its advantages- reducing 
distortion, controlling output impedance 
(damping), stabilizing gain, and so on­
independently and at the same tille. 

Even today, however, we hear db fig­
ures quoted for the "amount" of feed­
back, which is strictly not a good prac­
tice. If the amount of feedback is exactly 
a certain figure, and fixed at that figure, 
then it is not reducing distor tion, modi­
fying impedance, stabilizing gain, and so 
forth, because none of these things need 
doing (wonderful hope!) and therefore 
feedback isn't needed in the first place. 
I n other words, the very fac t that these 
things do need caring for, and that prop­
erly designed feedback does it, means the 
feedback is not constant, and therefore 
quotation of a simple db figure is mean­
ingless. 

F eedback was also applied to "front 
ends" or preamplifiers. Theory showed 
feedback reduced noise, hum, mi­
crophony, and anything else that might 
be a problem. Unfortunately such theory 
was mere algebra and did not include the 
complex f unctions, or take into account 
level changes. When these were taken 
into account, it was found that feedback 
does not help low-level input stages as 
much as expected- in fact, it could make 
matters worse. 

Those Low Levels 

In the early days, preamps for low­
output pickups (or microphones) needed 
all kinds of massive shielding, tubes 
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mounted in super -super-antimicrophonic 
mounts, and d.c. heater supply, highly 
smoothed, with chokes and capacitors as 
big as a house, not to mention cost. Those 
days have gone. 

But still we have some trouble with 
tubes for low levels. We've lost count 
how many numbers have been issued for 
improved versions of the 12AX7, only to 
be withdrawn later. Many preamp 
makers still find the European ECC83 a 
better equivalent. 

I n the front-end, or preamp depart ­
ment, the matter of "how many knobs 7" 
has absorbed a lot of mental energy­
and resulted in some unique approaches. 
A question still asked is, "Why be so 
par ticular about having the correct equal­
ization, if you're going to put in all kinds 
of tone control, so that by the t ime 
you're through you don't know what 
you've got anyway 7". We've been think­
ing of printing a form letter to answer 
that one. 

Boost and Cut 

More seriously, there is the question 
whether sep arate bass and treble controls 
are an advantage to the average user. 
On this score, there are still p eople who 
tell us, quite seriously, that nobody can 
tell the difference (a ) between bass cut 
and treble boost and (b ) between bass 
boost and treble cut. If that were true, 
it's quite obvious only one control is 
needed- the volume control! As most of 
us can distinguish bass from treljle, or 
low from high f requency, these controls 
most definitely do serve f unctions that 
any decent ear can distinguish. 

However, there is something to be said 
for a single control that does both at the 
same time: f r om bass boost and t reble 
cut, through something nearly level, to 
bass cut and t reble boost. Such a con trol 
would be much easier for the novice to 
set to the satisfaction of an experienced 
listener. 

For the real tone-control fiddler, most 
of the time there have been available 
some super-duper tone controls, that ad­
just the response at any number of 
points. At first sight this seems a wonder ­
ful idea. It's only in practice that the 
limitations show. For each filter to pro­
duce really noticeable effect, the cutoff 
rates need to be sharp, resulting in pOOl' 
transient handling, even in the "fiat" po­
sition-don' t argue, p lease, it's a f act. If 
simple, low-rate cutoffs are used, it takes 
extremely carefu l listening to find out 
whether each knob really does something 
different from its neighbors on either 
side- so why have so many 'l 

The Latest Greatest 

The latest thing in audio is FM-stereo. 
This writer's view has always been that 
radio, including FM, is radio, and hence 
out of audio's bailiwick. Several audio 
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In All the World Never a 
Hi-Fi Kit Value Like This 

FM STEREO BY knight-kit® 

ONL~19~: 
DOWN 

S TEREO FM 
MULTIPLEX KS-10A 

ADAPTER KIT 

enjoy beautiful Stereo FM reception at 
unbelievably low cost ... Now you can h ave the pleasure 

of an easy kit-building exper ience. Now you can add the 
tonal beauty and realism of Stereo FM broadcasts to 

your present music system. The savings simply can't be 
duplicated. The quality can't be matched for anywhere 

near the p rice. Order the KS-IOA Knight-Kit Multiplex 
adapter today-no money down (just check coupon). $1995 

An unbeatable value at only ..... 

PROOF OF SUPERIOR VALUE: • Self-powered-installs out of 
sight. Separation control for precise stereo adjustment (23 db separa­
tion) • Input sensitivity 0.2 vo lts. Frequency response 50-15,000 cps, 
± 1 db • Noise filter (switchable) for use in weak signal areas. Top­
performing circuit us ing 2 dual and 1 triple-purpose tubes. Power supply 
is transformer-operated; uses selenium rectifier. Pi -filter network for 
ripple-free B+voltage-hum is practically inaudible. Prealigned coils 
• AC on-off switch. Three 36" connecting cables included .. . Simply 
plugs into your tuner's Multiplex output and your amplifier's tuner inputs. 
With all connecting cables, tubes, parts , and famous Knight-Kit step­
by-step instructions . 3X x ax x 4". For 110-125 v. 60 cycle AC. 4lbs. 

Satisfaction 

guaranteed 

or your 

money back 

typical of the value 

and quality of over 

100 other KNIGHT·KITS 

~--------~--------~ I ~ ALLIED RADIO I 
II ~ TOO N . Western Ave., Chicago 80, III. I 
I I 
I 0 Ship me . KS-IOA Kn ight-Kit Adapter(s) 83YX656AF I 
I I I 0 Ship on Allied'sCreditFund Plan-no money down I 

. KNIGHT ELECTRONICS I 0 $ . . . . . . . . . enclosed (check) (money order) I 
DIVISION I Name I 

ALLIED RADIO 
I I I Address I 
I City Zone_State ___ ' 

~-----------------~ 
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Here's the jint 12" tone arm to match the wealth of 
features made available on the now famous Thorens 
"TD" turntables! 

It's the new THORENS BTD-12S Tone Arm. And 
it's tops because Thorens engineers have thought of 
everything: Lowest possible inertia. Precision ball 
bearings on all axes. A precision cueing device to set 
stylus on record or lift it off without damaging grooves. 

A nd adjustments! No other arm has so many! Lateral 
Balancing: An adjustable damped counterweight 
balances cartridges weighing 5 to 19 grams. Stylus 
Force: Spring-applied - making it unnecessary to 
level turntable - is adjustable by a calibrated knob 
(0 to 8 grams). Adjustable Stylus Overhang: You can 
easily set this critical distance for the arms optimum 
tracking error 0.5 0 linch max.) for every cartridge 
with slide in plug-in shell (7i 16" range). And Height: 
There's an adjustment for that (1 %" range) plus a 
unique, Thorens designed pivot that keeps stylus in a 
vertical plane for every setting! Get full details on the 
unique Thorens BTD-12S tone arm today! S ee your 
f ranchised Thorens dealer , or write us direct. 

THORENS BTD-12S TONE ARM, supplied on mounting 
board for Thorens models TD-12 4 and TD-121 
turntables. Can be used on any turntable. 

Guaranteed for One FuJI Year. $50.00 net 

T~ DIVISION 

ELPA MARKETING INDUSTRIES, Inc. 
New Hyde Park, N. Y. 

engineers, including the writer , first took the view that multi­
plex was also out of their bailiwick. But some of the efforts 
made by radio engineers finally convinced us that multiplex 
-the stereo version, at least- most definitely is audio. 

To the radio man, distortion only means the creation of 
spurious frequencies that will get him in trouble with the 
FCC. What happens after it gets r esolved into audio doesn't 
bother him too much, so long as he can (under) stand it. 
It can have 1M and all kinds of distortion, but as long as he 
can recognize the original, and the spurious frequencies 
don't cause interference on another channel, he's doing fine. 

Actually, the frequencies used for FM-stereo multiplex 
are much nearer the audioman's bailiwick than the radio­
man's. And what definitely puts it in audio is the fac t that 
it is wide-range. A radioman's wide-band filter is 100,000 
cps wide at a frequency of 100 Mc. In audio, a filter of 1 
cps wide at 1000 cps (which is the same proportion) would 
be considered narrow. A band-pass filter passing from 23,000 
to 53,000 cps is just too wide for a radioman to comprehend 
at all. 

So audio engineers have had to learn some new tricks 
for multiplex. And they've proved equal to it, once the cor­
rect bailiwick was established. At first most of them tried 
to stay with matrixing, because that was something they 
already knew about. But gradually they found that newer 
concepts, such as switching, time-division, and envelope 
detection offered better prospects. Now quality adapters are 
coming forward in droves. 

Testing: 1,2, 2 Y2 , 2% •. . 

Over the years, methods of test have had their crazes. 
First form of distortion to get attention, after we learned 
to measw.'e frequency response with some accuracy, was 
harmonic. Then someone pointed out that harmonics of indi­
vidual tones aren't too important-so long as they're there-­
and that what does matter is how distortion causes spurious 
effects between two or more tones-intermode. 

This r eally started something. Some contended the two 
were interrelated anyway, so you could just multiply by a 
factor to get one from the other. Others discovered that 
interrelations did not follow predicted patterns. And still 
others, much later, discovered that you could finagle a low 
1M distortion figure--according to which form of test you 
prefer or specify-that did not really signify audible per­
formance with any accuracy (that's being kind about it!) . 

Square waves had their day. True a square wave can tell 
you much more at one look than any other single test 
(which eliminates a frequency run, because this involves 
measurement at many frequencies). But there are many 
things it can't tell you at all, and it isn't even a true test for 
transient performance. A good square wave can be finagled, 
without the amplifier yielding the good transient perform­
ance the picture implies. 

Tone-burst testing is a little more elaborate, and there­
for not amenable to results in simple number form. To be 
informative, it has to be conducted over the whole frequency 
range, and its results integrated-whatever that means! 

By and large, audio people (the progressive ones, that is) 
are still looking for more effective test methods, that will 
measure definitively some of the effects that have been de­
scribed, demonstrated, and suffered all these years. Anyone 
who has studied audio knows that no single figure will ever 
tell the whole story of how a system will sound: sound and 
hearing are just too complex for that. 

As well as getting a more realistic attitude-like mature 
people--the audio fraternity are now branching out into 
other fields that are rightly theirs. Audio is much more than 
high fidelity, and the experience, past, present, and futli'e, 
of the audioman is something that represents a valuable 
contribution to scientific knowledge. We might say audio is 
now a solid scientific citizen. .IE 
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MAGNETIC STEREO CARTRIDGE 

modelSX- l 
SPECIFICATIONS 

Responce '« «««'«' «««« « '« 20- 20. 000 cps 

Out put« «,«« 4 mV 1 5cm / 1.000c/8 
Channel Isolation « « « 20dB 40- 12. 000C/8 

Channel Balance ,±0,5 dB atl .UOOc/s 
Compllance ,« «« 3 X I0-6= / dyne 

Load ReWSlance «« 50-70kille ohlll s 
Tracklrig Fen:e ' « «««« .««.« 3 grams 

Stylus «« « ' ««« 0 ,7 mi l Diamond 
Weight ««««« ' ««««« 12. sgr8.!D 8 

SONOVOX 
S ONO VO X C O ., LTD . 

10 1 Told womOlsucho, Shibuyok u , Tokyo, J apen 

Circle 91 B 

YOU 
SAVE 
MONEY! 

RUSH US YOUR 

LIST OF HI - FI 

COMPONENTS 

FOR A SPECIAL 
QUOTATION 

WRITE FOR FREE 
AUDIO DISCOU NT 
CATALOC A-15 

New 'ow prices on ampli. 
fiers, tuners, tape record· 
ers, speakers, etc. 

KEY ELECTRONICS CO. 
120 LIBERTY ST. 
NEW YORK 6, N.Y. 

Circle 91C 
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STEREO 
(front page 31) 

familiar with handling discs. As men­
tioned previously, Wyte, Frayne, and 
Davis of Westrex, prodded by Capitol 
Record's Ed Uecke and RCA Victor's 
Bill Miltenberg, worked on modernizing 
Blumlein's early vertical-lateral cutter 
concept. EMI in England also got busy 
doing the same. 

Dr. Dutton (EMI ) writes : 
"The major recording companies in 

Europe met on November 28, 1957 at 
Zurich to pool our information and dis­
cuss the relative merits of the 45/ 45·vs.· 
the hill· dale/ lateral system. It was de­
cided unanimously to r ecommend the 
45/45 system and I then attended a meet­
ing of the technical committee of the 
RIAA at Indianapolis at which I re­
ported the recommendations of the Euro­
pean meeting and as you know these ap­
peared to be in full agreement with those 
of the RIAA." 

By April, 1958, nine companies in the 
U. S. were making and releasing 45/ 45 
stereo discs. The 1958 NAMM Show in 
July was a clean sweep for stereo rec­
ords. Stereo tapes and tape machines in 
general were to have their worst year. 
The 7Y2-ips two-track stereo tapes at 
$12.00 to $16.00 each were no match for 
stereo discs of the same tunes at $4.95 
and $5.95. The two- and three-track 
master tape at the record company didn' t 
care whether it made stereo tapes or 
stereo discs. But the people making tape 
machines cared a great deal ! Something 
had to be done. A good stereo tape (some­
times hard to find) lasted for countless 
p layings, and didn't have pops and t icks. 
But records were a lot easier to use. 

RCA Victor didn't care which it sold, 
discs or tapes, just so that the transac­
tion was profitable. They had by that 
time quite an investment in tape dupli­
cating equipment (F'ig. 8) which sud­
denly wasn't very busy. So after a fran­
tic several months, these machines were 
modified to make tapes at 3%, ips instead 
of 7%, and to lay down four tracks (two 
in each direction) instead of two on a 
14,-in. wide tape, while maintaining the 
same frequency response and almost the 

Fig. 8 . High speed stereo tope duplicat­
ing, 1956, at RCA Victor, 24th St., Ne w 
York City. (Photo courtesy Bill Milten. 

burg.) 

Now! The identical world-acknowledged 

FAIRCHILD 
components are available in 

EASY -TO-ASSEMBLE 

The same electro-mechanical know-how 
t hat for over a quarter century has estab­
lished FAIRCHILD as a leader in quality 
components is now available to the astute 
audiophile and kit builder in quality 
controlled ready-to-assemble kits. 

FAIRCHILD 412-1K 
Turntable Kit 

For the astute audiophile who dreams of 
owning only the finest the famous FAIRCHILD 
4 12 is now available in kit form . The 

FAIRCHILD 41 2-1 K is 
identical as its 

assembled coun­
terpa rt which 

includes 
locked in 

synchronous 33 V3 
speed, 8 lb. turntable and 

the famous e xclusive FAIRCHILD Double­
Belt Drive . Comes complete with mounting 
b oard . KIT $74.95 

Assembled $95.00 

FAIRCHILD COMPANDER® 
Model 510K 

Dynamic Realism in kit form! Through the 
use of the 
FAIRCHILD 
COMPANDER 
you can now 

add Dynamic Rea li sm to all 
your disc and tape recordings . Acclaimed by 
music and audio e xperts the COMPANDER 
restores many of the dynamic values that 
are necessarily controlled in recording or 
broadcast. Can also be used as a compres­
so r for background music. KIT $59.95 

Assembled $75.00 

FAIRCHILD 440-2K 
Turntable Kit 

This Fairchild single-belt drive, two-speed 
turntable, 33 V3 and 
45 rpm ., has per­
formance charac­
teristics similar to 
the famou s FAIR­
CHILD 412. This 

robustly designed FAIRCHILD 440-2K kit 
with fast speed change, accurate speed 
control through use of FAIRCHILD Speed 
Sentinel, unusual low low rumble and prac­
tically immeasurable wow and flutter makes 
this a desired addition to any quality 
component ' syste m. Comes complete with 
mounting board . KIT $58.00 

Assembled $69.95 
All these FAIRCHILD KITS are available 
at your audio dealer. Write for com ­
plete details . 

FAIRCHILD 
RECORDING EQUIPMENT CORPORATION 
10-40 45th Ave. , Long Island City I, N. Y. 
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Handbook of Sound Reproduction 
Edgar M. Villchu r 

Right up to date, a com­
plete course on sound 
reproduction. Covers 
everything from the basic 
elements to individual 
chapters of each of the 
important compone nts of 
a high fidelity. system. 
No. 11 0 $3.75 * 
-SPECIAL! Save $1. You 
pay only $2.75 for this 
book when you order it 
with any other book on 
this page. 

McProud High Fidelity Omnibook 
Prepared and edited by 
C. G. McProud, publisher 
of Audio and noted au ­
thority o"nd pioneer in 
the fi e ld of high fidelity . 
Conta i ns a wealth of 
ideas, how to ' s, what 
to 's, and when to 's, writ­
ten so plainly that both 
engineer and layman can 
appreciate its valuable 
context. Covers planning, 
problems with decoration, 
cabinets and building hi­
fi furniture . A perfecr 
guide. 
No. 115 $2.50 ' 

Tape Recorders and Tape Recording' 
Harold D. Weiler 

A complete book on home 
recording by the author 
of High Fidelity Simpli­
fied. Easy to read and 
learn the techniques re­
quired for professional 
results with home re­
corders . Covers 'room 
acoustics, microphone 
techniques, sound effects, 
editing and splicing, etc. 
Invaluable to recording 
enthusiasts. 

No. 112 Paper Cover $2 .95* 

"The AUDIO Cyclopedio" 
Howard M. Tremaine 

Here is one single volume 
with the most compre· 
hensive coverage of every 
phase of audio. Concise, 
accurate explanations of 
all audio and hi-fi sub­
jects. More than 7 yeors 
in preparation-the most 
authoritati ve encyclope­
dic work with a unique 
quick reference system for 
instant answers to any 
question . A vital com­
plete reference book for 
every aud io engineer, 
technician, and serious 
audiophile . No. 123 $19.95* 

The 4th Audio Anthology 

This is the biggest Audio 
Anthology ever! Contains 
a wealth of essential high 
fidelity know-how in 144 
pages of complete articles 
by world-famous authors. 

No. 120 $2.95* 

"the best of AUDIO" 

edited by C. G. McProud 
A new compendium of AUDIO knowledge. 

Here is a collection of 
the best of AUDIO-The 
AUDIO cl inic by Joseph 
Giovanelli . . • noted 
audio engineer and the 
original high fidelity an­
swer-man - EQUIPMENT 
P~OFILES edited by C. G. 
McProud . . . Editor of 
AUDIO. Here is a wealth 
of hi-fi and audio infor­
mation. Answers to the 
most important issues in 
high fid e lity and a valu­
able refere nce on the per­
formance of leading 
makes of high fidelity 
components . 
No.124 Volume I $2 .00* 

MONTHLY SPECIAL! SAVE $5.40 
Save over 50% with this collection of AUDIO books. 4th Audio Anthology ($2.95) 
McProud High Fidelity Omnibook ($2.50) best of AUDIO ($2 .00) Tape Recorcters & 

Tape Recording ($2.95) 

TOTAL VALUE OF ALL FOUR BOOKS $10.40 
Your cost ONLY $5.00 POSTPAID 

This offer expires June 30. 1962_ Good only on direct order to Publisher_ 
CIRCLE 05200 

AUDIO Bookshelf - RADIO MAGAZINES, INC. 
P. O. Box 629r Mineola, New York 
Please send me the books I have circled below. I am enclosing the 

full remittance of $ ... .... .. .... ......................... .. (No C.O.D. or billing.) 

56 5g 64 66 67 71 73 79' 

86 88 97 110 112 115 120 123 

-All U.S.A. and CANADIAN 
orde rs shipped postpaid. 
Add 50¢ for Fore ign 
orde rs (sent at buyer's risk). 
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124 
05200 

NAME ________________________________________ _ 

ADDRESS ______________________________________ __ 

CITY ZONE STATE 

Introduction . to Hi·Fi 
Clement Brown 
An original, refreshing 
approach to hi-Ii theory 
and practice-a typically 
British thoroughness in 
the discussion of pick­
ups, preamps, amplifiers, 
speakers, acoustics, etc. 
- w ith an interesting 
prognosis of hi-fi in the 
future. The author is a 
renowned British author­
ity. His style contributes 
a fresh new look at hi-fi. 
192 pages. 
No. 88 Paperback $3.20* 

Stereo .. . How It Works 
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Herman Burstein 
A well known authority 
writes on the exciting 
technolo'gy of stereo. Its 
theory and operat ing 
techniques including re­
cording, playback, broad­
casting, simulcasting, 
multiplex; "g . Covers 
stereo discs and tapes 
with a unique and prac­
tical approach . 224 
pages. 
No.80 Paperback $2.90* 

Understanding Hi·Fi Circuits 
Norman H. Crowhurst 
One of the best known 
and highly popular tech­
nical hi -fi authors an ­
alyzes all the important 
circults of a hi-fi system 
in this important book. 
Fully covers all types of 
audio circuits: inverter, 
driver, output stages, 
feedback, damping-plus 
much more. A valuable 
reference for the student, 
hobbyist and technician. 
224. pages. 
No.64 Paperbound '$2.90· ' 

Basic Audio Course 
Donald C. Hoefler 
This book is written for 
the hi-fi enthusiast who 
wants to venture into 1he 
interesting technical side 
of hi -fi components. Cov­
ers the fundamentals of 
audio and high fidelity 
systems from preamp to 
loudspeaker-the nature 
of . sound - analyses . of 
components - recording 
techniques . 224 pages. 
No. 66 Paperback $2.75* 

r-"" . 
t bOStC 
:' tlUt/io 
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Maintaining Hi·Fi Equipment 
Joseph Marshall 

A valuable reference for 
anyone whose living or 
hobby is servicing hi · fi 
equipment . Outlines the 
professional approach for 
servicing all types of hi­
fi components . Covers 
trouble·shooting of elec­
tronic, mechanical and 
acoustic problems . 224 
pages. 
No. 58 Paperback $2.90* 
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TRU -FI TONE ELIMINATES 
ALL SPEAKER DISTORTION! 

Y au eliminate distortion in even the 
most elaborate speaker system with 
a TRU-FI TONE. This easily-installed 
unit (no soldering required) stops dis­
tortion originating in your speaker 
system and improves tone quality by 
a new method of back pressure con­
trol. Satisfaction guaranteed or your 
money refunded. No COD'? Only 
$5.95 postpaid. (Calif. residents add 
24¢ sales tax.) 

A TRU-FI TONE USER WRITES------. 
" • .. Eve n increa sing the base 15 db did 
not create any discordance • . • hi gher 
notes al so were improved ... one of the 
best investme nts I ha ve made in my system. 
.. ," E. Earl Wagner, Wash ington, D.C. 

DAVID ARDEN ENTERPRISES 
4337 Fairmount Ave. - San Diego 5, Calif. 

Circle 93A 

Chief Fidelitone 
ingredient-

QUALITY 
We don't use just diamonds- we 
use gem stone quality diamonds. 

And it's the same with each 
component of each FideIitone 
diamond needle. The finest ma­
terials, engineering talent, and 
workmanship - all combine to 
assure you of quality needles 
for quality sound reproduction 
equipment. 

When you need a needle, get 
quality - specify Fidelitone­
on top since 1929. 

Fidelitone 
"B est buy on records" 

Chicago 26, Illinois 
Circle 938 
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same signal-to-noise ratio. This revision 
reduced the raw tape cost, the most ex­
pensive part of a tape recording, by a 
factor of four. The RCA bidirectional 
tape cartridge was then put on the mar­
ket. Cartridges sold for about $7.00 to 
$8.00. Then the fight was on between reels 
and cartridges. Who had a cartridge 
player1 People who had tape equipment 
had reel-to-reel machines. And besides, 
the 3% -ips tape didn't sound quite as 
good as the equivalent and still cheaper 
disc. The cartridge itself was expensive, 
comparatively. A blob of vinyl for an 
LP stereo disc cost about 20 cents com­
pared to a cartridge and raw tape which 
cost about 90 cents. The music cost the 
same. The processing of tapes was a mite 
cheaper than the injection molding of a 
good disc. 

From this environment sprang the 
TY2-ips, four -track tape on 7 -in. reels 
with a better frequency response, and 
which most people could play on their 
reel-to-reel machines if they bought a 
new head. The price for this 4-track tape 
wasn't bad, and tape began a comeback. 
Nevertheless, stereo discs sales soared. 
Their popularity was established. You 
could get a pretty good stereo disc player 
for around $100.00, compared with that 
old 3-track cylinder job of 1900 at a 1962 
price of $4000.00. 

The Monterey, California, first annual 
Jazz Festival held on October 4, 5 and 
6, 1958, featured the first known three­
channel "p.a." system used outdoors for 
unobtrusively reinforcing sound. Three­
track recordings of the event were also 
made. This was reported completely in 
a previous issue of this journal.9 One 
event stands out upon recall. While the 
Dave Brubeck group was performing, a 
low-flying airliner, seeking the nearby 
airport, roared 'Overhead. Dave, as the 
plane's roar diminished, spliced into his 
performance a few significant bars of 
Wild Blue Yonder without missing a 
beat, to bring down the house. 

After looking back at the strides made 
in the past 60 years in this field, anyone 
would be foolish to say, "we have now 
achieved perfection." For the past four 
years, CBS Laboratories and 3M jointly 
have been working to achieve a small 

' tape cartridge approximately 2lj2-in. x 
2lh-in., fi lled with Ys-inch wide t ape run­
ning at 1% ips with two-track stereo 
recorded thereon, and intended to sell for 
less than a disc. A self-threading machine 
to play it on is a part of the program. 
But it isn't available yet. 

Well, what's nextf If you want an 
inkling as to what's likely to be next, try 
to get hold of a book by E. S. Meade 
called "The Big Ball of Wax" published 
by Simon & Schuster . This is a predic­
tion of what might happen in 1989 in 
this field: The sensory input sections of 
one's brain will be electrically connected 
to the output of a tape recorder. The 
experiences possible, as recorded by 
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FOR YOUR USED COMPONENTS 
. .. AT (8 ) audio exchange 

WHEN YOU PURCHASE 
The SH ERWOOD S-3000 IV 

FM/ MX STEREO TUNER 
with "Acro-beam" Tuning 

Features 7" expanded slide -rule tun ing scale, Auto· 
matic Freque ncy Scale, spe cia l inte r-channe l hush 
system w hich eliminates noisy IIhash" between FM 
cha nne ls. 
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TRADE 4 WAYS 
• TRADE Hi-fi for hi-fi 
• TRADE Amateur radio* fOr hi-fi 
• TRADE Hi-fi for amateur radio 
• TRADE Amateur radio* for amateur radio· 
' Includes HAM; SWL; Citizen 's Band; Test Equipment 

AUDIO EXCHANGE EXCLUSIVES: 
Trade·Back Plan • New Equipment from over 100 
manufacturers' Used Equipment sold on 10·day un· 
conditional money·back guarantee .•. plus gO· day se.rv· 
Ic.e warranty. Special GE credit plan. Custom Instal. 
latlon for stereo and monaural equipment. • HI FI 
service laboratory. --*­
Get more! Pay less when YOU trade at ~ 

audio exchange 
For Trading info., write dept. AMA. 
PLEASE MAIL ALL ORDERS ANO INQUIRIES TO JAMA ICA 
153·21 Hillside Ave., Jamaica 32, N. Y. - AXlel 7·7577 
WHITE PLAINS, N. Y. BROOKLYN, N. Y. MANHASSET, N. Y. 
203 Mamaroneck Ave. 1065 Flalbush Ave. 451 Plandome Rd. 
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The FAIRCHILD 661 
AUTO·TEN® 

••• A NEW REVOLUTIONARV 
AUTOMATIC ATTENUATOR* 

The new Fairchild Model 
661 AUTO-TEN now be­
comes your "third hand" 
for complex mixing and 
level control problems. 
This compJetely transis· 
torized automatic attenu· 
ator can perform level 
control functions many 
time s fa ster than the 
speed of the human hand. 
The attack time of 40 

milliseconds and the var iable release time of 
from .3 seconds to 7 seconds assures greater 
flexibility, accuracy, and reliability. The Fairchild 
661 handles impedances from 150 to 47,000 ohms 
without distortion or frequency discrimination 
and can automatically attenuate up to 60 db. 
The Fairchild 661 is the ultimate solution to: 
• Noise reduction in film recording and multi­
track tape playback • Maintain ing silence in LP 
spirals • Automation of broadcast channels • 
Improvement of separation in stUdios • Mini­
mizing feedback in PA systems. 

Fairchild 661 AUTO·TEN $125.00 
· Patent Pe nding . 

Write for complete descriptive literature 

FAIRCHILD 
RECORDING EQUIPMENT CORPORATION 
10AO 45th Ave., Long Island City I, N. Y. 
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PURCHASING 
A HI-FI 

SYSTEM? 
TIME PAYMENTS AVAILABLE 

up to 2 years to payl 

Send Us 
Your List Of 
Components 

For A 
Package 

Quotation 

Jim Lansing* 
Altec Lansing 
Electrovoice 
Jensen 
Hartley* 
University 
Acoustic Research 
Janszen 
Wharfedale 
USL Citizen Band 
Gonset. Hallicrafter 
Texas Crystals 
Conce~tone . Viking 
Bell. G.E. 
Weathers 
Harman-Kordan 
Eieo • Pilot • TEe 
Sherwood* 
ESL • Frazier 
Superscope 
Dual Changer 
Bogen. Leak 
Dynakit • Fisher A/REX 

WON'T BE 
UNDERSOLD 

H. H. Seoll 
Thorens· 
Conrae 
DeWald 

AlI merchandise is 
brand new, factory 
frc,h & g'ual'anteed. 
Free HI-FI Catalog 

Sony. Roberts 
Challenger 
Wollensak 
Garrard. Norelco 
Miracord 
Glaser-Steers 
Rek-O-Kut 
C9m ponents 
Tandberg ' AIREX 

RADIO 
Fairchild 
Pickering • Gray 
Audio Tape 
Magnecord* 
Rockford Cabinets 
Artizan Cabinets CORPORATioN • Fair Traded 

85-AMCortlancit St .• N. Y. 7. WO 4-1820 

94 

ADVANCE ORDERS 

BOUND VOLUMES 
1961 Issues 

Audio Magazine 

Order Now 

LIMITED NUMBER 
AVAILABLE 

$10.00 EACH POSTPAID 
U. S. DELIVERY ONLY 

Send Order 
and Remittance Today 

Book Division 
Radio Magazines, Inc. 

P.O. Box 629 
Mineola, N. Y. 

others from their brain waves, are tre­
mendous! Some of them are described in 
the book! 

It's going to be fascinating to see what 
does come next, isn't it~ JF. 
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telephone reseal'ch," Trans. AlEE, Febru­
ary, 1926. 
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ings in automotive noise problems," Jour. 
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MORE CLASSIFIED 

SPEAKERS FOR THE DISCRIMINATING 
LISTENERS. Have small quantity of the 
world's best, the famous Western E lectric and 
Jensen 18·in. electrodynamic woofers. High­
quality bass reproduction, frequency response 
from 15 cps, weight about 90 Ibs. Guarantee 
for response and condition . $150.00 each. Otto 
Fichtman, 600 Timpson P lace, Bronx 55, New 
York. 

FIND RECORD AND TAPE REVIEWS FAST 
New Index to Reviews covers fourteen 1961 
periodicals including AUDIO. $1.50 postpaid. 
POLART, 200115 Goulburn St., Detroit 5, 
Michigan. 

AMPEX 601-2 with low impedance trans­
former, little use, perfect. $575.00 or best offer. 
Harvey Jesphersen, 554 Fern Glen, La Jolla, 
California. 

GLOBAL TAPE RECORDING EXCHANGE 
HOBBY CLUB most rewarding hobby known 
for a ll ages, music, educational knowledge 
Or small talk. Write Mailway Co.. 216 W. 
Jackson Blvd., Chicago 6, Ill., or 51 W. 35th 
St., New York 1, N. Y. 

LOWTHER OF ENGLAND Stereo LL15S 
amplifier, cost $200.00; SCU control unit. cost 
$212.00; PM6 drivers in unfinished horn en­
closures, cost $225.00. Each very near new­
all or part 50% off plus shipping and crating, 
R. K. Olson, 8301 30th Ave., North, Minne· 
a polis 27, Minn. 

;-CLASSIFIED-' 
Rates: 10" per won! per Insertl.n for n ••• oll" .... I.1 
ad.ortbo.,e.ts; 25. per word fer .om."nl.1 III .... • 
lI.o.,e.t.. Ram .rt net, •• d no dl.ceanb .111 .. 
.rrowed. CoP, .,lSt bo •••• .,p •• led ., "1IItt.n.. In 
f.II, and .,lIt reach the lIew Yerk otD.. " tb. 
orst of tho m.nth pro .. dlng tho dato of h .... 

QUALITY TAPES DISCOUNTED 73 % ! 
Recording catalog: Taped King 2028 Garth. 
Los Angeles 34, California. 

HIGH FIDELITY SPEAKERS REPAIRED 
AMPRITE SPEAKER SERVICE 

168 West 23rd Street, New York 11, N. Y. 
CH 3-4812 

ENJOY PLEASANT SURPRISES! Then 
write us before you purchase any hi-fi. You' ll 
be glad you did. Unusual savings. Key E lec­
tronics, 120 Liberty St., New York 6, N. Y. 
CL 8-4288. 

SALE ITEMS - bulk tapes - component 
quotes. Bayla, Box 131-0, Wantagh, N. Y. 

LEARN WHILE ASLEEP. Hypnotize with 
your recorder, phonograph, 01' amazing new 
"Electronic Educator" endless tape recorder. 
Astonishing details, sensational catalog FREE. 
Sleep·Learning ASSOCiation, Box 24-AD, Olym­
pia. Wash. 

PROFESSIONAL RECONDITIONING all 
audio and recording equipmen t. Low prices on 
components with service. Best trade-in deal in 
the country. Dick Simms, Audio Trading Post, 
Inc., 58 W. 48 St., New York 36, N. Y. JUdson 
2·2356, 2nd 1Ioor. 

WE RENT STEREO TAPES : both 2- anu 
4-track; all labels. Over 2500 different. FREE 
BROCHURE. Stereo-Parti, 811 R Centineln 
Ave., Inglewood, Cal. 

HIGH FIDELITY DEALERS AND SERV­
I CE MEN: earn big profits from a professional 
approach to sound reprouuction. A card or 
letter brings full information. No obligation. 
WILLIAM N. GREER ASSOCIATES, Consult· 
ing Engineers, EI Imparcial Builuing, San 
Juan, Puerto Rico. 

SELL: Used Roberts 144 DPA deck, in war· 
ranty, $405.00; Bell T-238 deck, $235.00; TA-
230 HE: stereo amplifier AM·FM tuner, $195; 
VM 722 tape recorder and model 168 speaker 
amplifier used once, full warranty, $225 ; two 
ALC-l JFD bookshelf mahogany speakers. 
pair, $70. Stephen Leberer, 2232 So. Clermont 
Street, Denver 22, Colorado. 

WANTED: Heath Tape Rewlnder. 
N. Stein, 400 West End, New York 24, N. Y. 

OWN YOUR OWN RECORDING BUSI· 
NESS. Top phonograph record manufacturer 
seeks qualifed individuals to establish custom 
recording business under exclusive franchise. 
Complete training- business building formula 
- continuing management guidance-na tional 
sales promotion program provided. $2300 in· 
vestment required. Act now to bnild your own 
profitable, exciting business. Century Records. 
Dept. A, Box 308, Saugus, California. 

STEREO COMPONENT CABINETS in kit 
form or completely assembled. Beautiful con-

• temporary styling in genuine walnut or mao 
hogany finisb. Write fo r free literature. Rich­
ard D. Kliewer, P.O. Box 2201, Boise, Idaho. 

FOR SALE: REL "Precedent" FM Tuner 
646-C including service manual, perfect condi· 
tion $185. Beling, 4484 30th Street, San Diego 
16, California. 

FOR SALE: two Rek·O-Kut M-12 overhead 
cutting lathes with cutting heads, 120 lead· 
screws, perfect condition. $50.00 each or higb· 
est offer. Al Hawkes, Hardy Rd., Westbrook, 
Maine. 

CUSTOM-BUILT "McProud" walnut corner 
cabinet. Takes two 12-in. woofers; has shelf 
for tweeters, $50. Barsh, 121 MagnOlia Ave., 
Floral Park, N. Y. PRimrose 5-7689. 

EXPANDING 'SALES STAFF has created 
vacancies for additional personnel. Excellent 
opportunity for advancement awaits you with 
recognized leader in electro-acoustics field . 
Start as technical correspondent, progress ac­
cording to your background, ab!lity, and ini­
tiative. Pleasant Southwestern Michigan en­
vironment . Write to Lawrence LeKashman, 
Vice Presiuent, Sales, Electro-Voice, Inc. , 
Buchanan, Michigan. 
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Glides 
in and out 
of cabinet or wall 
Front-view. flip -t h rough eliminates 
visibility problem. stops jacket-bottom wear. 
May be used in existing shelving; installs any­
where in five minutes. Sturdy welded steel 
construction ; black or brass finish. Nine models 
for LP's or tape. hold up t o 125 a lbums each. 
CABINETS AVAILABLE in a variety of styles and 
finishes to blend with any decor. Send for 
complete literature. (Dealer Inquir ies Invited) 
r--------------------------~ 
I KERSTING MFG. CO., 504·0 So. Date, Alhambra, Calif. I 
I Please send information on 0 Quick·See Files I 
I 0 Storage' Cabinets I 
i Name i 
i~~ i 
I I L___ _ _______________ ! 

Circle 95C 

THE FINEST OF ITS KIND ••• 
Get more FM stations with the world's most 
powerful FM Yogi Antenna systems. 

To be fully informed, 
se nd 30¢ for book 
" Theme And Varia­
tions" by L. F. B. 
Carini and containing 
FM Station Directory. 

APPARATUS DEVELOPMENT CO. 
· WETHERSFIELD 9, CONN 

Circle 95D 

••••••••••••••••••••••••••• 
: Dr MAIL ORDER HI·FI ~ : 
.COMPONENTS RECORDERS TAPES­
: At wholesale prices. Shipped within 24-28 hrs .• 
• We' ll airmail low quotes on packaged Hi·fl.· 

(Free catalog.) • : l3i 125·N EAST 88 ST. NEW YORK 28. N. Y. : 

• '(lI2 • • CARSTaN:::::;~ • ••••••••••••••••••••••••••• Circle 95E 

LONDON CALLINC THE WORLD 
KEEP HI-FI COSTS LOW-buy BRITISH EQUIP. 
MENT from the Un ited Kingdom Mail Order 
Specialists! 
Example: GARRARD 301 transcription motor de. 
livered to your door for __ ..... _ .. _. _____ . __ $59.75 
All goods Packed, Insured and Shipped promptly 
at minimum cost. Send us details of your needs! 

C. C. GOODWIN (Sales) Ltd. (Dept. A) 
7, The Broadway, Wood Green, London, N.22. Eng. 
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CANADA 
High Fidelity Equipment 

Complete lines • Complete Service 

Hi-Fi Records - Components 
and Acces~or ies 

BLECTRo~lJolCE 
SOUND SYSTEMS 

126 DUNDAS ST. WEST. TORONTO. CANADA 
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OLD PRODUCTS 
(from page 72) 

• Magnetic Cutte,rhead. F air child Camera 
an d Instrument Corporation h as announced 
an improved magnetic cutter head. the 
Unit 541A, with standard mounting plate 
for any current model sound recorder. It 
is d esi gned to meet the hig h est quality 
standard s of both AM a nd FM broadcast­
ing and professional recording. 

Being exceptionally free from harmonic 
distortion. c lean-c ut record ings may be 
made at a level to give high signal-to­
noise ratio. (May, 1947) 

_ Automatic Turntable. Arnold B. Hart­
ley. Program Director of WOV, an d Hillis 
W. Holt. WOV Manager of Technical Op­
eration s . h ave r eceived U. S. Patent No. 
2416583. issu ed to them on their mutual 
invention, the Hartley-Holt Automatic 
Turntable. The purpose of the device. in­
vented during the recent war, is to permit 
the playing of e ither 78- or 33%-rpm rec­
ords without the n ecessity of changing 
turntable speed. 

The Hartley-Holt table consists of a 12-
inch inner tab le rotating at 78 rpm. s ur­
rounded by a 2-inch ou ter ring, slightly 
raised above t he inner tab le and rotating 
at 33% rpm. 16- inch discs therefore a uto ­
matically are turned at t h e slow speed. 
and dISCS 12-inches or less in diameter 
turn a t the fast speed. More than 95 per 
cent of all existin g discs can thus be 
playe'd without manipulation of a n y kind 
to set or change speed. (May, 1947). 

SAVE UP TO 40% on 
HI-FI COMPONENTS 

AND PACKAGES 
.15 Day Money Back Guarantee 
• EASY PAY PLAN - UP TO 24 MONTHS 

TO PAY 
• WE GUARANTEE WE WILL NOT BE 

UNDERSOLD 
return mail quotation, 
Allo pre-recorded tape 

220·U East 23rd 51. 
New York 10, N. Y. 

Specializes in SAVING YOU MONEY 
v FACTORY FRESH COMPONENTS 
v LOWEST POSSIBLE QUOTATIONS 
" FAST DELIVERY 

w. are FRANCHISED DEALERS for most Hi·Fi 
lines . Most orders SHIPPED PROMPTLY from 
stock. RECORDING T~OE .t LOWEST PRICES. 
FREE 95 page STEREO CATALOG. 

190-A Lex. Ave., Cor. 32 
St., New York 16, N. Y. Visit - Our 'Sli~wroom 

Circle 95K 

... _----------------
EXECS-ENGINEERS-

Phil D. of Chicago sa.ys, "I got just the 
job I'd a lways dreamed about-at a 
$6.000 a year increase! I selected the 
best job in my field from 7 offers in only 
30 days using your proven secret meth· 
ods". Another R&D Engr just moved 
to Section Mgr at DOUBLE I TIS PAY; a 
S1' Engr at $lOM went to Chief a t 
$15.500; a Genl Mgr at $20M is now VP 
at $28M p lus stock and bonus. 

New Opportunities $10,000 to $60,000 
You too, can get the Best Job in Your 
Field R apidly and Confidentiall y tbis 
Proven Way! Protects Your I dentity . 
Contacts ALL the Firms in you r field to 
Get You Top Pay, Unusual Opportun i· 
ties and Personal Satisfaction. 
Talk with an Engineer who u nderstands 
your situation and knows your fields . 
Send your Resume in Confidence Now 
for Review and YOUR PERSONAL 
PROVEN ACTION PLAN-by an Engi· 
n eer (EE in '35 and ex· W9BMT s ince 
1924) and Seasoned Executive (Bendix 
Kellogg, Webcor) and Qualified Consul: 
tant w ith 31 years of Personal '.rap Level 
Nationwide Contacts. Ask for New 

"Check-Chart to Evaluate Job Benefits" . 

Write or CaU Now - Mlch 2-25 32 

Mr. Wm. V. Baker, Suite 1612A 

Nat'l Electronics Exch. 
29 E. Madison Bldg., Chicago 2, III. 

D~E~G 
Management Consultants for Engineering and 
Executive Procurement and Placement Since 1942 

Corp. Officials - Please send your r e­
q uirements for our proven search plans. -----------------Circle 95A 

For information write D·ept. ME 12. 
Circle 958 
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Made in U.S.A. 

LAFAYETTE LT-700 

Criterion FM STEREO 
MULTIPLEX TUNER 

NO MONEY DOWN 124.50 
Ready for Stereo and no Adapter Needed 
open ing a new era in stereo, the new Lafayette 
Criterion FM Stereo Multiplex Tuner is entirely 
sel f contained with its own built·in multiplex 
facilities. Capable of achieving the highest 

Laboratory Standards, it s exceptional selectivity 
and sensitivity together with drift·free AFC per. 
formance insures effective reception of even 
the weakest multiplex or monaural FM signals. 

Made 
in U.S.A. 

KT-250A 50-WATT INTEGRATED 
STEREO AMPLIFIER 

KT·25OA LA·250A 

74.50 99.50 
in Kit Form Completely Wired 

• 3rd Channel Output 
• Separate Bass & Treble Controls 

• 50.Watts Monophonically· 25 Watts Each Stereo Channel 
• Response: 15·40,000 cps ± .5 db (at normal listening level) 

Pacesetting quality, performance and design. Features include: unique "Blend" 
control for continuously vari abl e channel separation-from full monaural to full 
stereo, 4·position Selector, Mode, Loudness and Phase switches. Also provides 
outputs for 4, 8, and 16 ohm speakers. Hum·free operation is insured by use of 
DC on all pre·amp and tone control tubes. Indiv idua l bias and balance controls. 
Harmonic distortion , less than 0.25%. 1M distortion, less than .5%. Hum and noise 
77 db below full output. 14112"W x 12%"0 x 51f2"H. Shpg. wI., 28 Ibs. 

KT-600A Criterion 
PROFESSIONAL STEREO 
CONTROL CENTER 
KT-600A LA·SOOA 

79.50 134.50 
In Kit Form Completely Wired 

• Response 5·40,000 cps ± 1 db 
• Precise "Null" Balancing System 
• Bridge Control Provides Variable 3rd Channel output 
• Variable Cross Channel Si~nal Feed Eliminates Hole·ln·The·Middle Effects 
• Tape Head Playback Equalization for 4-Track stereo Made 

in U.S.A. 
sensitivity 2.2 mv for 1 volt out . Dual low impedance " plate follower" outputs 1500 
ohms. Less than .03% 1M distortion ; less than .1% harmonic distortion. Hum and 
noise 20 db below 2 volts. 14xIQ5A!x41f2". Shpg. wI., 16 Ibs 

KT-550 
Criterion 100-WATT 
BASIC STEREO AMPLIFIER 
• Rated at 50· Watts per Channel • Response 
from 2·100,000 cps; 0·1 db at l·Watt • Mas­
sive Grain Oriented Silicon Steel Transformers 
• Multiple Feedback Loop DeSign (over 50 db) 
• Metered Calibration Control Panel • Abso· 

lute ly Stable Under Any Conditions of Load to 
A new " Laboratory Standard" dual 50·watt amplifier 

guaranteed to outperform any basic stereo amplifier 
on the market. Advanced engineering techniques plus 

t he finest components ensure flawless performance. Dis· 
tortion levels so low they are unmeasurable. Hum and noise 

better than 90 db below 50·watts. Complete with metal en· 
closure. 91/4" H x 121f2"D. Shpg. wt., 60 Ibs. 

o Send FREE 1962 Catalog f eaturing the complete line of 
lafayette Stereo Components. 

$ Enclosed for Stock No ........................ . 
Name ______________________________________________ _ 

Address' ____________________________________________ _ 
I 
I 
I 
I 

City _______________________ Zane __ State : 

•. , .... ,-.,_ .. _,.",.,".,_ .. _, .. , ... _--------------------------------------------! 
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ADVERTISING 
INDEX 

• 
Acoustic Research, Inc. . ....••....... 57 
Airex Radio Corporation . ... . . . ... . . . 94 
Allied Rad io ....................... 89 
Altec Lansing Corporation . ... . . .. .. . . 69 
AmeLux Electronics Corporation . . . . . .. 10 
Apparatus Deve lopment Co. . .. . .. . .. . 95 
A rden, David, Enterprises ....... . .... 93 
Audio Bookshelf . . . ... .. ..... . . .... . 92 
Audio Dynamics Corporat ion . ... . •. ... 79 
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Bell Stereo . .... . .. . ... . .... . .... . .. 43 
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Electro-Voice Sound Systems . ....... . . 95 

Fairch ild Recording Equipment Corp. 91, 93 
Fidelitone .. .. ... . . .. . . . .. . ... . ....• 93 
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Garrard Sa les Corp. ......... .•. •..... 3 
Goodwin. C. C. (Sales) Ltd ............ 95 
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Grado Laboratori es, Inc. ...... ..•• . . . 84 
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Harman-Kardon ..... . .. . ..•.•. . .. ... 47 
Heath Company .. . ..•. ... . . . ....... 65 
Hi Fidel ity Center .. .. ...... .....•... 95 

I nternational Electroacoustics 
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International Electronics Corp. •..••... 6 

Jensen Manufacturing Co . . . .. . •.•.... 49 

Kersting Manufacturing Co. . . .. . . . .. 95 
Key Elect ronics Company . ... . . . • •. . . 91 

Lafayette Radio .. . .... ...... .• .. ... 96 
Lansing, James B., Sound, Inc ••• • •••• . 41 

Magnetic Products Division, 3M Com-
pany .. ... ... . .... .. .. . . .. ... .... 5 

M ultico re Sa les Corp. • •••. • ••.•...•.• 95 

Nat' l Electronics Exch. . ... . . .... . .. . 95 
North American Philips Co., Inc., .. Cov. II 

Paco Electronics Co. Inc ...•.••.••.•••• 45 
Pickering & Company, Inc .. .. . . ...... 17 
Pi lot Radio Corporation .... ... ..... . 59 
Pioneer Electronic Corporation . ...• . .. 53 

Rek-O- Kut Co., Inc. .............. . . 51 
Roberts Electronics, Inc. . . . .• . . . .• ... 39 
Robins Industries ...... ... • .... . .... 85 
Rockbar Corporation . . . . . . .• . ... . ... 67 

Sarkes Tarzian, Inc. . .. .. ..... ....... 15 
Scott. H . H ., Inc ................. .. . 7 1 
Sherwood EI "ctronic Laboratories, Inc. .. I 
Shure Brothers, Inc. ... . ..•• . • . ..... 77 
Sonotone Corporat ion ... . . . ... . .. ... 87 
Sonovox Co. , Ltd. . ........... . .. . ... 91 
Superscope, Inc. . .............. Cov. III 

Tandberg of America , Inc. . . ... . .. .. . 2 
Tannoy (America), Ltd ... . ... . . .. . . . 4 
Thorens Division, Elpa Marketing In-

dustries, Inc. ... . . .. . ... .•. ... .. . 90 
Transis-Tronics, Inc. . . .. . . .. ..... Cov. IV 

United Audio .. ........ .. •.• .. . ..• . 14 
Universi t y Loudspeakers .•...•....... II 
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This is Sony. 
THE MOST COMPLETE LINE OF QUALITY TAPE RECORDING EQUIPMENT IN THE WORLD 

• SONY Sterecorder 300-A complete professional·quality hi fi $99.50 .• SONY Sterecorder 464 D-Dual performance 4' track 
stereo tape system with 4 & 2 track recording and playback in stereo tape deck with built-in recording & playback pre-amps 
one portable unit. $399.50 .• SONY Sterecorder 777-All for custom installations and portable use. $199.50 . • SONY 
transistorized professional stereo recorder 
featuring exclusive Sony Electro Bi­
Lateral 4 & 2 track playback head. 
World's finest tape recorder. $595 .• SONY 
Sound on Sound Recorder 262 SL-The 
perfect recorder for language, music and 
drama students. 4 track with stereo play. 
back. $199.50 .• SONY Stereo Tape Deck 
262 D-4 & 2 track stereo recording and 
playback tape transport to add tape to 
your existing hi fi system. $89.50. (Also 
available, not pictured, the new SRA-2 

~----------------, Executive Portable 801- Handsomely-

8 B77-S 
styled battery operated precision recorder 

8 
for executive desk or portable use. $295. 

262 D 300. SONY Newscaster Portable EJ\iIl-A 

ijGOl B6~ D 8 
professional on-the-spot battery powered 
portable recorder with precision spring 

262 SL wind constant speed motor. $495 .• SONY 
CR4 c:1 IsOll Condenser Microphone C37 A-For pu-- e~ ~ ~M 1 rity of sound reproduction, the unquali-
~ 0' ~ fied choice of professional studios through-
~ out the world. $295 .• SONY Condenser 

stereo recording. amplifier for the 262 D. $89.50.) • SONY 
Tapecorder 1 II-A popularly priced, high quality bantam reo 
corder for everyday family fun. $79.50 .• SONY Portable 101 
-2 speed, dual;track, hi·fidelity recorder with 7" reel capacity. 

Microphone Cl7 B-Miniature size (3%" 
x !jig" diameter) and exceptional background iS0lation uni· 
directional cardiod pattern. $350 .• SONY Wireless Micro­
phone CR·4 - Pocket size mike and transmitter providing 
complete freedom from entangling microphone cables. $250. 

For additional literature and 
name 0/ nearest francliised dealer 

write Sul}erscope~ Inc., Dept. 
SUpl Valley, California 
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