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Build a smart music 
wall for your 
hi-fi rig 

An $85 music system 

you can put together 

entirely from 3 kits 

Stereo Discs Up-to-Date 
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How to pick a 

stereo tape recorder 

that is just right for you 
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a new MAGNETO-DYNAMIC de 

Philips of the Nether 
*The world's finest pickup cartridge is carefully 

guarded at the great Philips audio research center in Eind-
hoven, the Netherlands. It is the laboratory prototype of the new 

NORELCO "Magneto-Dynamic" pickup cartridges — a special pilot 
model hand-built to zero tolerances by Europe's most renowned e ectro-

acoustic research team. This reference standard must, of necessity, be a shade 
superior to the production models, which are constantly quality-controlled against it. 

It is an indispensable laboratory tool that obviously cannot be sold. But the world's second 
finest pickup cartridge—meaning any and every NORELCO production model—can be and is 

sold by leading hi-fi outlets everywhere, for the astonishingly low price of $29.95. 

THE MAGNETO-DYNAMIC PRINCIPLE—The armature is 

a thin rod M, 1/32" in diameter and approximately 
1/2 " long, made of "Ferroxdure," a special high-coer-
civity ferrite material developed by Philips. This arma-

ture is magnetized perpendicularly to its axis (s — n) 
and is rotated about the axis by the transverse vibra-
tions of the cantilever stylus bar L, which is driven by 

the 1-mil diamond stylus N. This rotation induces a 
varying flux in the core J, which results in the develop-
ment of a corresponding AC voltage in the coil S. The 
inherent advantages of the system include very high 

compliance (more than 5 x 10.6 cm/dyne), very low 
dynamic mass (2.8 milligrams), -Ugh output (35 milli-
volts at 10 cm/sec), low stylus orce (5 grams), and 
vanishingly low distortion. Frequency response is flat 
within 2 db from 10 to 20,000 cm.. 

NORTH AMERICAN PHILIPS CO., INC. 
High Fidelity Products Division, 
230 Duffy Avenue, Hicksville, L. I., N. Y. 



Zounds ! What Sounds ! ............................... 
STEREOPHONIC 

HIFIRECORDS • HIFITAPES 

R405 ELSA LANCH ESTER 
(remarks by Charles Laugh-
ton) Songs for a Smoke Filled 
Room. Gay, risque—they get 
by because they have culture! 

R605 MR. Z. POLKAS—Harry 
Zimmerman's big band. Polkas 
with sophistication. Welk 
won't like this. 

R802 HONKY TONK PIANO, 
(sounds from a Bordello in Hifi ) 
Authentic sound of the giant 
music-maker from prohibition-
era Chicago's red light district. 

Fantastic Realism...Guaranteed frequency 
response 16 to 20,000 C.P.S. 

R806 TABOO—The exotic 
sounds of Arthur Lyman's 
Hawaiian Village Group 
recorded in Henry .J. Kais-
er's aluminum dome, 
Honolulu. Fabulous 
sound! 

R603 BRUCE PRINCE 
JOSEPH'S SWINGIN' 
HARPSICHORD. Played 
by prof. of music at Hun-
ter College. Park Ave. lets 
down its hair! Will tax 
your tweeter. 

R606 VERLYE MILLS HARP 
WITH A BILLY MAY BEAT. 
Big band Billy May pile 
driver brass with ,Verlye Mills 
jazz harp. 

R715 GEORGE WRIGHT'S 
IMPRESSIONS OF MY 
FAIR LADY. Off-beat inter-
pretations played on the 
mighty Wurlitzer 5 Man-
ual Theater Pipe Organ as 
only Wright can do it. 

R602 HARRY ZIMMER-
MAN'S BAND WITH A 
BEAT. Unusual marching 
arrangements of pop stand-
ards. 25-piece big band 
recorded in wooden gym-
nasium, sensational sound! 

R713 THE GENIUS OF 
GEORGE WRIGHT. The man 
who has made over 2,000,000 
LP album buyers pipe-happy 
plays the mighty Wurlitzer 
5 Manual Theater Pipe Organ. 

Musical entertainment that's different for the HiFi enthusiast. 
If you're interested in something more than only stranger sounds 
to show off your equipment, ask for High Fidelity Recordings 
complete catalog of pre-recorded stereophonic HIFITAPE and 
HIFIRECORDS. All HIFI releases available on both stereo HIFITAPE 
and HIFIRECORDS —The most entertainment and by far the best sound. 

Available at record shops and HiFi 
equipment dealers everywhere. 

"The doed at xamed a, compete 
HIGH FIDELITY RECORDINGS 

7803 Sunset Boulevard, Hollywood 46, California 

INC. 
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Save yourself time and trouble 
by ordering your books directly from us. 

Just fill in the coupon below. 

auipItiles .bocee.sltirelf 

Suggestions for your library 

THAT CRAZY AMERICAN MUSIC 

By ELLIOT PAUL 

An informed, witty, unorthodox, highly opinionated, always 
fascinating account of the development of American music 
— from pre-Revolutionary days to jazz, boogie, and rock 'n' 
roll, by the author of The Last Time I Saw Paris. What he 
says carries weight. How he says it makes vigorous, illum-
inating, sometimes searing reading. Not only for music 
lovers, but for all who enjoy good, lively writing. $4.00 259 

UNDERSTANDING HI-FI CIRCUITS 

By NORMAN H. CROWHURST 

Here the audiophile will find the answers to questions often 
confusing. The chapters are: special output stages, feedback, 
damping, inverter and driver stages, input stages, matching, 
equalization, speaker distribution and crossovers, loudness 
and volume controls, tone controls. 
Hard cover, $5.00 254 Soft cover, $2.90 255 

HIGH FIDELITY: A PRACTICAL GUIDE 

By CHARLES FOWLER, Publisher, AUDIOCRAFT Magazine 

Here at last is the book for the beginner — one that neither 
under- nor overrates his knowledge or ability to understand 
high fidelity. With unusual clarity and in just the right 
amount of detail it explains the principles involved and 
their application. Thus the reader is able to exercise an 
informed and reasoned judgment as to what would best 
suit his own taste, his available space, and his purse — 
in building, in buying, or in adding to his high-fidelity sys-
tem. In short — a complete, intelligible, and literate exposi-
tion for the novice high fidelitarian. $4.95 234 

MAINTAINING HI-FI EQUIPMENT 

By JOSEPH MARSHALL 

A much needed book on the specialized approach necessary 
to service high-fidelity equipment. The author discusses not 
only electronic faults, but the mechanical and acoustical 
defects which cause a hi-fi system to function less than 
perfectly. The book is clearly written and well indexed. 
Hard cover, $5.00 232 Soft cover, $2.90 233 

HANDBOOK OF SOUND REPRODUCTION 

By EDGAR VILLCHUR, inventor of AR loudspeaker systems and 
president of Acoustic Research, Inc. 

Here is A-i information about all aspects of sound repro-
duction, acoustics, and the necessary components. Written 
by one of the foremost authorities in the field, the book is 
organized in a way similar to home training courses. It 
fully covers a difficult technical subject in a manner which 
will provide pleasure and profit to the high-fidelity en-
thusiast. $6.50 249 

FM Stations Up-to-Date 

Here, in convenient booklet form, is a complete geo-
graphical listing of FM stations in the United States 
and Canada. The list was compiled by Bruce G. 
Cramer directly from FCC records, and originally 
appeared in AUDIOCRAFT Magazine. With additional 
changes and corrections to bring it up-to-date, it has 
been reprinted as a booklet. The price is only 5o0. 

264 

Records in Review-1957 
The Third High Fidelity Annual 

Edited by Joan Griffiths 

Associate Editor, HIGH FIDELITY Magazine 

Here, between the covers of a single volume, is the expert guidance 
needed by everyone who would make intelligent purchases of LPs 
and tapes. 

This book, the only one of its kind, contains over 900 reviews of 
classical and semiclassical music, and the spoken word that have appeared 
in HIGH FIDELITY Magazine from July 1956 through June 1957. Written 

by some of this country's distinguished music critics and intended for 
both instruction and pleasure, the material is arranged for convenient 
use. Reviews cover both the merits of performance and the quality of 
recording. An index of performers is included. 

RECORDS IN REVIEW is published by The Wyeth Press, an affiliate 
of HIGH FIDELITY Magazine. The book is printed in clear type on fine 
quality paper, attractively bound and jacketed. 84-95 257 

ORDER TODAY 

HIGH FIDELITY RECORD ANNUAL 1955 

HIGH FIDELITY RECORD ANNUAL 1956 

Both edited by Roland Gelatt 

Comments on the first two annuals: 

"High Fidelity's panel of reviewers includes some of the best-
known men in the business. Their reviews not only are compre-
hensive in their comparisons of editions, but frequently they con-
tain information about certain works that is difficult to find else-
where." — NOTES 
"The record collector who is bewildered by the sheer number of 
discs which are issued each year wi LI find this book valuable as a 
means of bringing order out of chaos." CHICAGO TRIBUNE 

1955 Annual — $4.95 201 5956 Annual — $4.50 237 

Book Department 
AUDIOCRAFT Magazine 
Great Barrington, Mass. 

I enclose $  for which please send me, postpaid, the 
books indicated by circled numbers below. (No C. O. D.'s or charge 
orders, please.) Foreign orders sent at buyer's risk. Add 55e per 
book for postage on foreign orders except Canadian. 

Binder x (holds 14 issues) 
Binder 2 (holds 12 issues) 
Unmarked binders 

NAME   

ADDRESS   

223 
245 $3.00 201 249 
265 $2.75 ea. 223 254 

232 255 
233 257 
234 259 
237 264 
245 265 
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THIS MONTH'S COVER: The fidelity 
meters favored by Messrs. Hirsch and 
Houck for Audiolab Test Reports may 
not be as pretentious as the towering 
scale facing our perplexed audiophile, 
but they are every bit as revealing. 
See page 24 for the first of this 
long-awaited new series. 

Cover by Phil Geraci. 
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The Ducted-Port Enclosure 
One of the most interesting of recent 
developments in speaker systems has 
been the refinement of the ducted-port 
enclosure, to produce compact speak-
er systems with excellent frequency 
range and fine over-all performance. Cu-
riously enough, it is only recently that 
the principle of port ducting has been 
exploited fully in commercial enclosures, 
although it has been known for many 
years. 

If you have worked much with bass-
reflex enclosures, you know that a re-
flex cabinet can be altered by building 
a lip on the inside of the vent, or in-
deed building a box around the opening. 
This, of course, turns the opening into 
a duct with depth as well as area. The 
enclosure then resonates at a lower fre-
quency than does a similar enclosure 
of the same volume with an unducted 
opening of the same area. This is ob-
viously a way to make an enclosure of 
small volume behave as if it were larger. 
The first enclosure I ever saw that used 
ducted ports was the Pro-Plane Prismatic, 

Fig. i. Cross section of ducted port. 

by Joseph Marshall 

on whose performance I reported in an 
early number of this magazine. 
Now Jack Frazier of International 

Electronics is making several small sys-
tems with ducted-port enclosures, and I 
have had the opportunity to use three of 
them at home. Frazier's use of the duct 
is very simple in design; this is evident 
from Fig. 1, which is a cross-section 
diagram of one of the enclosures. It will 
be noted that the interior is partitioned 
into a sort of labyrinth which results in 
a very narrow duct at each end. In the 
Highlander and the Midget the ducts 
are vented to the back of the enclosure, 
and in the Black Box the vents are in 
front. 8-inch speakers are used for 
woofers, with separate paper-cone tweet-

The Highlander. 

ers in the larger boxes; a single 5-inch 
speaker is used in the smallest system. 
The Highlander enclosure is 24 by 12 
by 15 in. outside dimensions, which 
corresponds to an internal volume fairly 
close to 2 cu. ft. The Black Box is 241/2  
by 19 by 12 in. and has a slightly 
greater volume. The Midget is 16 by 
91/2  by 6 in. for a total volume of about 
1/2  cu. ft. 
The impedance of these systems fol-

lows the bass-reflex pattern with two 
peaks about an octave apart. In the 
Highlander the peaks are at roughly 50 

What's new for your 

future in sound 

reproduction? 

and 100 cps; in the case of the Black Box 
they are at about 55 and 110 cps; and 
in the midget they fall near 100 and 
200 cps. The peaks are quite high — 
14 to as much as 20 db — and high 
damping factors will be needed in the 
amplifiers which drive them to flatten 
the response. 
The Highlander has a smooth re-

sponse to fundamentals down to about 
45 cps. Below that the fundamental 
response cuts off and there is some 

The Midget. 

doubling. The Black Box goes down 
to about 50 cps and the Midget to some-
where around 85 to 90 cps, doubling and 
tripling below that. All three are quite 
efficient, and balance between woofer 
and tweeter is good. The tweeter re-
sponse of both the Highlander and Black 
Box is reasonably flat to around 13 or 

Continued on page 41 

The Black Box. 

"'s• 
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the 

experts say... in High Fidelity the best buys 
are L7E/cot; 

BETTER ENGINEERING Since 1945 EICO has pioneered the 
concept of test instruments in easy-to-build kit form — has become world-famous 

for laboratory-precision instruments at low cost. Now EICO is applying its vast 
experience to the creative engineering of high fidelity. Result: high praise from such 

authorities as Canby of AUDIO, Marshall of AUDIOCRAFT, Holt of HIGH FIDELITY, 
Fantel of POPULAR ELECTRONICS, Stocklin of RADIO TV NEWS, etc. — 

as well as from the critical professional engineers in the field.t 

SAVE 50% Mass purchasing, and a price policy deliberately aimed to encourage mass sales, 
make this possible. 

EASY INSTRUCTIONS You need no previous technical or assembly experience to build any 
EICO kit — the instructions are simple, step-by-step, "beginner-tested." 

DOUBLE 5-WAY GUARANTEE Both EICO, and your neighborhood distributor, 
guarantee the parts, instructions, performance .. . as well as lifetime service and 
calibration at nominal cost .. . for any EICO kit or wired unit. 

BEFORE YOU BUY, COMPARE At any of 1200 neighborhood EICO distributors 
coast to coast, you may examine and listen to any EICO component. Compare 

critically with equipment several times the EICO cost — then you judge. 
You'll see why the experts recommend EICO, kit or wired, as best buy. 

ilhousands of unsolicited testimonials on file. 

•'•, 

HFT90 FM Tuner 
with "eye-tronic" tuning 

HFS2 Speaker System: Uniform loading & natural 
bass 30-200 cps achieved via slot-loaded split 
conical bass horn of 12-ft path. Middles & lower 
highs from front side of 81/2" cone, edge-damped 
& stiffened for smooth uncolored response. Suspen-
sionless, distortionless spike-shaped super-tweeter 
radiates omni-directionally. Flat 45-20,000 cps, useful 
to 30 cps. 16 ohms. HWD: 36", 15 1/4 ', 11 1/2". 
" . rates as excellent .. * unusually musical ... 
really non-directional" — Canby, AUDIO. "Very 
impressive" — Marshall (AUDIOCRAFT). Walnut or 
Mahogany, $139.95. Blonde, $144.95. 

HFT90 FM Tuner equals or surpasses wired tuners 
up to 3X its cost. New, pre-wired, pre-aligned, tern-
perature-compensated "front end" — drift-free. 
Sensitivity, 1.5 uv for 20 db quieting, is 6X that of 
other kit tuners. DM-70 traveling tuning eye. 
Response 20-20,000 cps-L-1 db. Cathode follower & 
multiplex outputs. Kit $39.95*. Wired 565.95*. Cover 
$3.95. *Less cover, excise tax incl. 

• 
HF61A Preamplifier, providing the most complete 
control & switching facilities, and the finest design, 
offered in a kit preamplifier, " . rivals the most 
expensive preamps . . . is an example of high 
engineering skill which achieves fine performance 
with simple means and low cost." — Joseph Marshall, 
AUDIOCRAFT. HF61A Kit $24.95, Wired $37.95, HF61 
(with Power Supply) Kit $29.95. Wired $44.95. 

HF60 60-Watt Ultra Linear Power Amplifier, with Acro 
TO-330 Output Transformer, provides wide band-
width, virtually absolute stability and flawless tran-
sient response. " ... is one of the best-performing 
amplifiers extant; it is obviously an excellent buy." 
—AUDIOCRAFT Kit Report. Kit $72.95. Wired $99.95. 
Matching Cover E-2 $4.50. 

çit 
HF52, HF20 

Integrated Amplifiers 

HFS1 Preamplifier 

HF50 50-Watt Ultra-Linear Power Amplifier with ex-
tremely high quality Chicago Standard Output Trans-
former. Identical in every other respect to HF60 and 
same specifications up to 50 watts. Kit $57.95. Wired 
$87.95. Matching Cover E-2 $4.50. 

HF30 30-Watt Power Amplifier employs 4-EL84 
high power sensitivity output tubes in push-pull 
parallel, permits Williamson circuit with large feed-
back 8: high stability. 2-EZ81 full-wave rectifiers for 
highly reliable power supply. Unmatched value in 
medium-power professional amplifiers. Kit $39.95. 
Wired $62.95. Matching Cover E-3 $3.95. 

HF-32 30-Watt Integrated Amplifier Kit $57.95. 
Wired $89.95. 

HF52 50-Watt Integrated Amplifier with complete 
"front end" facilities and Chicago Standard Output 
Transformer. Ultra-Linear power amplifier essentially 
identical to HF50. The least expensive means to the 
highest audio quality resulting from distortion-free 
high power, virtually absolute stability, flawless 
transient response and "front end" versatility. 
Kit $69.95. Wired $109.95. Matching Cover E-1 $4.50. 

HF20 20-Watt Integrated Amplifier, complete with 
finest preamp-control facilities, excellent output 
transformer that handles 34 watts peak power, plus 
a full Ultra-Linear Williamson power amplifier circuit. 
Highly praised by purchasers, it is established as 
the outstanding value in amplifiers of this class. 
• Kit $49.95. Wired $79.95. Matching Cover E-1 $4.50. 

hitther in the West 

HF12 Integrated Amplifier 

KITS and WIRED 

HF60, HF50 Power Amplifiers IN 

HF12 12-Watt Integrated Amplifier, absolutely free of 
"gimmicks", provides complete "front end" facili-
ties & true fidelity performance of such excellence 
that we can recommend it for any medium-power high 
fidelity application. Two HF12's are excellent for 
stereo, each connecting directly to a tape head with 
no other electronic equipment required. Kit $34.95. 
Wired $57.95. 

HFS1 Two-Way Speaker System, complete with fac-
tory-built cabinet. Jensen 8" woofer, matching Jensen 
compression-driver exponential horn tweeter. Smooth 
clean bass; crisp extended highs. 70-12,000 cps -± 6 
db. Capacity 25 w. Impedance 8 ohms. HWD: 
11" x 23" x 9". Wiring time 15 min. Price $39.95. 

MAIL COUPON FOR CATALOG 

EICO® 33-00 Northern Blvd., L.I.C. 1, N.Y. 
Show me how to SAVE 50% on profes-
sional Test Instruments and High Fidelity. 
Send me free catalog and name of neigh-
borhood distributor. 

Name  

Address  

I City Zone State 
AC-4 

-rtei.0:CCCr 
\ 

HF30 Power Amplifier 

0 
33-00 Northern Boulevard, L. I. C. 1, N. Y. HFS1 

Over 1 Million EICO instruments in use the world over. Rlmoget System 
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by RICHARD D KELLER 

bge6»€ble. iw 

Techniques of Magnetic 
Recording 
Joel Tall; pub. by the Macmillan Com-
pany. New York; 472 pages; $7.95. 

An enormous amount of material is con-
tained in this well-illustrated and well-
paced book dedicated to improving the 
skills and the methods the recordist uses 
to preserve and sometimes effectively 
alter the sounds around him. There is no 
attempt to cover the technical electronic 
circuitry of tape recorders; rather, this 
book is for the professional looking for 
new ideas, and for the amateur who 
often has little concept of the many 
useful techniques of magnetic recording. 

The book contains one of the most 
interesting and complete histories of 

magnetic recording yet published, in-
cluding translations of Valdemar Poul-
sen's descriptions written at the turn 
of the century of his then-new invention. 
The Carlson-Carpenter patent of 1927 
on AC bias is reproduced in its en-
tirety, and translations of German de-
scriptions of important Magnetophon 
developments in 1940 are given. 
The inclusion of descriptions written 

by the originators of various techniques, 
such as the excellent chapter on "Re-
cording Sound in Nature" by Professor 
Kellogg of Cornell University, add con-
siderably to the stature of the book. 
Chapters on editing, re-recording and 
copying techniques, radio practices, an 
extensive section on motion-picture and 
television recording, and chapters on the 

tee 
"What's it like in stereo?" 

uses of recordings in the business, com-
puter, educational, and medical fields 
comprise the bulk of the book. Short 
sections on home uses, telephone re-
cording, public entertainment, advertis-
ing, and the legal aspects of sound re-
cordings (the author is a consultant in 
the detection of falsified recordings), 
along with an extensive glossary, bib-
liography, and index, round out this 
work. 

1958 Test Equipment Annual 
Pub. by Howard W. Sams & Co., Inc., 
Indianapolis, lad.; 116, pages; $1.00, 
paper-bound. 

This book contains a number of articles 
on test-equipment uses, particularly with 
respect to TV servicing. There is also 
some elementary material on wave-form 
analysis, field-strength meters, capacitor 
testers, and the servicing of VTVM's, 
sweep generators, and oscilloscopes. The 
plentiful advertisements are informative, 
and there is a 19-page condensed listing, 
with specifications, pictures, and prices, 
of the products advertised. 

High Fidelity Simplified 
Harold D. Weiler; pub. by John P. 
Rider Publishers, Inc., New York; 220 
pages; $2.50, paper-bound. 

This is the third edition of an extremely 
successful basic introduction to high 
fidelity. 

It has been brought up-to-date with 
illustrations of new equipment and de-
scriptions of the latest developments in 
good-quality home sound. Written in 
a friendly, lucid style, it explains the 
essential features of sound and acoustics 
and all the links in the high-fidelity 
chain from the sound source (tuner, rec-
ord player, tape recorder, etc.) through 
the preamplifier, power amplifier, loud-
speaker, and the loudspeaker enclosure. 
There are many pictures of fine custom 
installations, and enough diagrams and 
db curves to acquaint the newly in-
itiated with the jargon of high-fidelity. 

How to Make a Transistorized 
Portable Radio 
Sylvania Electric Products Inc., New 
York; 34 pages; 250, paper-bound. 

The RF transistor was placed on the mar-
ket after publication of Sylvania's book-
let, 28 Uses for Junction Transistors, 
which dealt mainly with DC and low-
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frequency applications. The current 
booklet, like its predecessor, is addressed 
primarily to experimenters and electronic 
hobbyists, and gives basic circuits and 
parts requirements for portable radios, 
oscillators, RF meters, and wireless 
phono and microphone oscillators. A 
handy pamphlet to have. 

Elements of Tape Recorder 
Circuits 
Herman Burstein and Henry C. Pollak; 
pub. by Gernsback Library, Inc., New 
York; 224 pages; $2.00, paper-bound. 

This book fulfills its title very well and 
is a good buy for the serious home audio-
phile, who wants to know more about 
the electronic circuitry of his recorder, 
and for the technician and engineer, who 
wish to approach a tape recorder not only 
with instruments and a schematic but 
also with a secure understanding. 

Basic design principles, with a min-
imum of arithmetic, are included so that 
the reader may modify his own equip-
ment to suit his particular needs. Many 
circuits are analyzed to give the reader 
a better grasp of the fundamental prin-
ciples of their designs. The book is well 
illustrated and is written so that anyone 
with a rudimentary understanding of 
electricity, magnetism, and audio ter-
minology should be able to understand 
quite easily such important factors as 
tape and head characteristics, bias and 
erase oscillators, level indicators, and, 
perhaps most important and least 
thoroughly understood of all, equal-
ization requirements in tape recorders. 
If fact, the largest portion of the book 
is concerned with an extremely thorough 
and complete discussion of equalization 
requirements and circuits for both re-
cording and playback functions, and the 
interrelationships between equalization, 
supersonic bias, signal-to-noise ratio, 
and distortion. 

How to Use Meters 
John F. Rider; pub. by John F. Rider 
Publisher, Inc., New York; 156 pages; 
$2.40, paper-bound. 

This is another practical book for the 
amateur do-it-yourselfer, technician, and 
experimenter. 

It features hundreds of applications of 
AC and DC voltmeters, ohmmeters, am-
meters, and wattmeters for general elec-
trical tests and measurements, radio-TV 
applications, transmitters, oscillators, 
power supplies, and amplifiers. 

The author explains how to adapt 
simple meter movements for voltage, 
current, resistance, and power measure-
ments, and for operation at audio and 
power frequencies as well as radio fre-
quencies. Typical examples of commer-
cial multirange instruments and vacuum-
tube voltmeters and volt-ohmmeters are 
given. This should be a very useful 
reference book for the lab. 

INTEGRITY 

IN 

MUSIC 

Stromberg-Carlson, the man and 
the music. From all three, musical 

and technical discernment. 
The result, a great performance! 

The Stromberg-Carlson RF-466 
15-inch Coaxial Transducer 

Power handling capacity: 
Woofer—more than 100 watts 
Tweeter-32 watts 

Frequency response: 
Woofer-30-2,000 cps (when mounted in Strom-
berg-Carlson Acoustical Labyrinth, 20-2,000 cps) 
Tweeter-1,500 to 15,000 cps 

I. M. Distortion: 0.6% 
100 cps and 7,000 cps at 6.0 volts. 11 ratio. 
This input corresponds to an instantaneous 
power input of 6 watts. I. M. Distortion does not 
exceed 1.0% over a low frequency signal range 
from 50 cps to 400 cps. 

Power response: 
Linear within 3 db over entire range 

DR. PAUL W HITE, Composer, Conductor, 
Educator, Eastman School of Music, 
Rochester Civic Orchestra. 

Dispersion: 
Woofer 180° 
Tweeter 100° 

Response in free alr: 
Woofer 40 cps 

Voice coils: 
Woofer-2-inch on aluminum form 
Tweeter-9/16-inch on aluminum form 

Magnet structure: 
Woofer-20 oz. Alnico V 
Tweeter-1.75 oz. Alnico V 

Flux density: 
Woofer-11,000 Gauss 
Tweeter-8,500 Gauss 

Impedance: 16 ohms 

DC Resistance: 8 ohms 

Dimensions: 
Diameter 151/4  inches; Depth 63/4 Inches 
Weight-12 lbs. 

Price: $75.00 (Zone I) 

"There is nothing finer than a Stromberg-Carlson" 

For specifications and information on distributors, write to: 

S .0 

, 

STROM BE R G-CAR LSON 
A DIVISION OF GENERAL DYNAMICS CORPORATION 

1436 N. Goodman Street • Rochester 3, N. Y. 

GO 
Oe 

Electronic and communication products for home, industry and defense . . . includ-

ing High Fidelity Consoles; School, Sound, Intercom and Public Address Systems. 
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easy-to-build 

high quality 

Look ... how simply you can 
assemble your very own high fidelity 

system! Fun-filled hours of shared 

pleasure, and an everlasting sense 

of personal accomplishment are 

just a few of the rewards. Heath kits 

cost you only HALF as much as 

ordinary equipment and the quality 

is unexcelled. Let us show you 

how easy it really is! . 

(V! Install a .001 fd disc condenser from socket 
B7 (NS) to ground lug B11 (NS). Cut the 
leads so that they are just long enough to 
reach and dress the condenser close to chas-
sis, over the wires already present. 

) Connect a 470 an resistor (yellow-violet-
yellow) from socket B7 (S) (2) to B8 (NS). 
Mount as close to the socket as possible. 

Step-by- Step 
Assembly 

Instructions . . 
Read the step • • • 
perform the operation 
... and check it off— 
it's just that simple! 
These plainly-worded, 
easy-to-follow steps 
cover every assembly 
operation. 

HEATHKIT Easy-to-follow 
Pictorial 

Diagrams ... 
Detailed pictorial 
diagrams in your Heathkit 
construction manual 
show where each and 
every wire and part is 
to be placed. 

Learn-by- doing 
Experience 

For All Ages . 

Kit construction is not 
only fun—but it is 
educational tool You 
learn about radio, 
electronic parts and 
circuits as you build 
your own equipment. 

Top Quality 
Name-Brand 

Components 

Used in All Kits. 

Electronic components 
used in Heathkits come 
from well-known manu-
facturers with established 
reputations. Your 
assurance of long life 
and trouble-free service. 

bookshelf 12-watt 

amplifier kit :  
MODEL EA-2 

NEW $25"  
There are many reasons why this attractive amplifier is a tre-
mendous dollar value. You get many extras not expected at this 
price level. Rich, full range, high fidelity sound reproduction 

with low distortion and noise ... plus "modern" styling, mak-
ing it suitable for use in tie open, on a bookcase, or end table. 
Look at the features offered by the model EA-2: full range fre-

quency response (20-20,000 CPS ± 1 db) with less than 1% 
distortion over this range at full 12 watt output—its own built-in 
preamplifier with provision for three separate inputs, mag 
phono, crystal phono, and tuner—RIAA equalization—separate 
bass and treble tone controls—special hum control—and it's 
easy-to-build. Complete instructions and pictorial diagrams 
show where every part goes. Cabinet shell has smooth leather 
texture in black with inlaid gold design. Front panel features 
brushed gold trim and buff knobs with gold inserts. For a real 
sound thrill the EA-2 will more than meet your expectations. 
Shpg. Wt. 15 lbs. 

TIME PAYMENTS AVAILABLE 

ON ALL HEATHKITS 

WRITE FOR FULL DETAILS 
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chairside enclosure kit 

NEW This beautiful equipment enclosure will 
make your hi-fi system as attractive as any 

factory-built professionally-finished unit. Smartly designed for maxi-
mum flexibility and compactness consistent with attractive appear-
ance, this enclosure is intended to house the AM and FM tuners 
(BC-1A and FM-3A) and the WA-P2 preamplifier, along with the 
majority of record changers, which will fit in the space provided. 
Adequate space is also provided for any of the Heathkit amplifiers 
designed to operate with the WA-P2. During construction the tilt-out 
shelf and lift-top lid can be installed on either right or left side as de-
sired. Cabinet is constructed of sturdy, veneer-surfaced furniture-
grade plywood X" and 34 thick.. All parts are precut and predrilled 
for easy assembly. Contemporary available in birch or mahogany, 
traditional in mahogany only. Beautiful hardware supplied to match 
eàch style. Dimensions are 18" W x 24 H x 35X" D. Shpg. Wt. 46 lbs. 

CE-1T Mahogany 

TRADITIONAL 

CE-1C Mahogany 
CE-1CB Birch 

CONTEMPORARY 

Be sure to specify 
model you prefer 

$43" ach 

high fidelity FM tuner kit 

For noise and static free sound reception, this FM tuner is your least 
expensive source of high fidelity material. Efficient circuit design 
features stablized oscillator circuit to eliminate drift after warm-up 
and broadband IF circuits assure full fidelity with high sensitivity. All 
tunable components are prealigned so it is ready for operation as soon 
as construction is completed. The edge-illuminated slide rule dial is 
clearly numbered for easy tuning. Covers complete FM band from 
88 to 108 mc. Shpg. Wt. 8 lbs. 

MODEL FM-3A $25.95 (with cabinet) 

HEATHKIT 

broadband AM tuner kit 

This tuner differs from an ordinary AM radio in that it has been de-
signed especially for high fidelity. A special detector is incorporated 
and the IF circuits are "broadbanded" for low signal distortion. Sen-
sitivity and selectivity are excellent and quiet performance is assured 
by a high signal-to-noise ratio. All tunable components are prealigned 
before shipment. Incorporates automatic volume control, two outputs, 
and two antenna inputs. An edge-lighted glass slide rule dial allows 
easy tuning. Your "best buy" in an AM tuner. Shpg. Wt. 9 lbs. 

MODEL BC-1A $25.95 (with cabinet) 

pioneer in 

"do-it-yourself" 

electronics 

HEATH 

HEATHKI'r 

master control preamplifier kit 

Designed as the "master control" for use with any of the Heathkit 
Williamson-type amplifiers, the WA-P2 provides the necessary compen-
sation, tone, and volume controls to properly amplify and condition a 
signal before sending it to the amplifier. Extended frequency response of 

134 db from 15 to 35,000 CPS will do full justice to the finest program 
material. Features equalization for LP, RIAA, AES, and early 78 records. 
Five switch-selected inputs with separate level controls. Separate bass 
and treble controls, and volume control on front panel. Very attractively 
styled, and an exceptional dollar value. Shpg. Wt. 7 lbs. 

MODEL WA-P2 $19.75 (with cabinet) 

bsidlary of Daystrom, Inc. 

COMPANY • BENTON HARBOR 18, MICHIGAN 
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HEATHKIT 25-WATT HEATHKIT 70-WATT 

MODEL W-5M 

$5975 
high fidelity amplifier kits 

$10995 

MODEL W-6M 

To provide you with an amplifier of top-flight performance, 
yet at the lowest possible cost, Heath has combined the 
latest design techniques with the hiçjhest quality materials 
to bring you the W-5M. As a critical listener you will thrill 
to the near-distortionless reproduction from one of the 
most outstanding high fidelity amplifiers available today. 
The high peak-power handling capabilities of the W-5M 
guarantee you faithful reproduction with any high fidelity 
system. The W-5M is a must if you desire quality plus 
economy! Note: Heath kit WA-P2 preamplifier recom-
mended. Shpg. Wt 31 lbs. 

For an amplifier of increased power to keep pace with the 
growing capacities of your high fidelity system, Heath 
provides you with the Heathkit W-6M. Recognizing that as 
loud speaker systems improve and versatility in recordings 
approach a dynamic range close to the concert hall itself, 
Heath brings to you an amplifier capable of supplying 
plenty of reserve power without distortion. If you are look-
ing for a high powered amplifier of outstanding quality, 
yet at a price well within your reach, the W-6M is for you I 
Note: Heathkit model WA-P2 preamplifier recommended. 
Shpg. Wt. 52 lbs. 

HEATHKIT DUAL-CHASSIS 

MODEL W3-AM 

$4975 

HEATHKIT SINGLE -CHASSIS 

MODEL W4-AM 

$3975 

high fidelity amplifier kits 

One of the greatest developments in modern hi-fi reproduction was 
the advent of the Williamson amplifier circuit. Now Heath offers 
you a 20-watt amplifier incorporating all of the advantages of 
Williamson circuit simplicity with a quality of performance con-
sidered by many to surpass the original Williamson. Affording you 
flexibility in custom installations, the W3-AM power supply and 
amplifier stages are on separate chassis allowing them to be 
mounted side by side or one above the other as you desire. Here 
is a low cost amplifier of ideal versatility. Shpg. Wt. 29 lbs. 

In his search for the "perfect" amplifier, Williamson brought to 
the world a now-famous circuit which, after eight years, still ac-
counts for by far the largest percentage of power amplifiers in use 
today. Heath brings to you in the W4-AM a 20-watt amplifier in-
corporating all the improvements resulting from this unequalled 
background. Thousands of satisfied users of the Heath-
kit Williamson-type amplifiers are amazed by its outstanding per-
formance. For many pleasure-filled hours of listening enjoyment 
this Heathkit is hard to beat. Shpg. Wt. 28 lbs. 

HEATI-1KIT 

high fidelity 

amplifier kit 

MODEL A-9C $3550 

For maximum performance and versatility at the lowest 
possible cose the Heathkit model A-9C 20-watt audio 
amplifier offers you a tremendous hi-fi value. Whether for 
your home installation or public address requirements 
this power-packed kit answers every need and contains 
many features unusual in instruments of this price range. 
The preamplifier, main amplifier and power supply are all 
on one chassis providing a very compact and economical 
package. A very inexpensive way to start you on the road 
to true hi-fi enjoyment. Shpg. Wt. 23 lbs. 

HEATHKIT 

electronic 

crossover kit 

MODEL X0-1 $1895 
One of the most exciting improvements you can make in 
your hi-fi system is the addition of this Heathkit Crossover 
model X0-1. This unique kit separates high and low fre-
quencies and feeds them through two amplifiers into 
separate speakers. Because of its location ahead of the 
main amplifiers, IM distortion and matching problems are 
virtually eliminated. Crossover frequencies for each chan-
nel are 160, 200, 400, 700, 1200, 2000 and 3500 CPS. Amaz-
ing versatility at a moderate cost. Note: Not for use with 
Heathkit Legato Speaker System, Shpg. Wt. 6 lbs. 

í'• : 
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HEATHKIT "LEGATO" 

high fidelity speaker system kit 

Wrap yourself in a blanket of high fidelity music in its true form. Thrill to 
sparkling treble tones, rich, resonant bass chords or the spine-tingling 
clash of percussion instruments in this masterpiece of sound reproduc-
tion. In the creation of the Legato no stone has been left unturned to bring 
you near-perfection in performance and sheer beauty of style. The secret 
of the Legato's phenomenal success is its unique balance of sound. The 
careful phasing of high and low frequency drivers takes you on a melodic 
toboggan ride from the heights of 20,000 CPS into the low 20's without the 
slightest bump or fade along the way. The elegant simplicity of style will 
complement your furnishings in any part of the home. No electronic know-
how, no woodworking experience required for construction. Just follow 
clearly illustrated step-by-step instructions. We are proud to present the 
Legato—we know you will be proud to own itl Shpg. Wt. 195 lbs. 

MODEL $3995 
SS-1 

MODEL HH-1-C 
(Imported white birch) 

MODEL HH-1-CM 
(African mahogany) 

$325(eee 

HEATHKIT 

BASIC RANGE 

HEATHKIT 

RANGE EXTENDING 

high fidelity speaker system kits 

A truly outstanding performer for its 
size, the Heathkit model SS-1 provides 

you with an excellent basic high fidelity speaker system. The 
use of an 8" mid-range woofer and a high frequency speaker 
with flared horn enclosed in an especially designed cabinet 
allows you to enjoy a quality instrument at a very low cost. 
Can be used with the Heathkit "range extending" (SS-1B) 
speaker system. Easily assembled cabinet is made of veneer-
surfaced furniture-grade A" plywood. Impedance 16 ohms. 
Shpg. Wt. 25 lbs. 

Fri Catalog! 

Don't deprive yourself of 
the thrill of high fidelity or 

the pleasure of building 
your own equipment any 
longer. Our free catalog 

lists our entire line of kits 
with complete schematics 

and specifications. 
Send for it today! 

HEATH 

pioneer in 

"do-it-yourself" 

electronics 

Designed to supply very high and 
very low frequencies to fill out the 
response of the basic (SS-1) 
speaker, this speaker system ex-
tends the range of your listening 
pleasure to practically the entire 
range of the audio scale. Giving the appearance of a single 
piece of furniture the two speakers together provide a su-
perbly integrated four speaker system. Impedance 16 ohms. 
Shpg. Wt. 80 lbs. 

MODEL 
SS-1B $9995 

name 

COMPANY • BENTON HARBOR 18, MICHIGAN 

L'1-- a2, ilbsidiary of Daystrom, Inc. L -- 
D Please send the Free HEATHKIT catalog. 

Enclosed is 25c for the New HI-Fl book. 

address 

city & state 

ALSO SEND THE FOLLOWING KITS: 

QUANTITY ITEM MODEL NO. PRICE 

Enclosed find S  Please enclose postage for parcel post—express orders are shipped delivery 
charges collect. All prices F.O.B  Benton Harbor, Mich. NOTE: Prices subject to change without notice. 
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MAGNECORD RECORDER 

Recently added to Magnecord's line of 
tape recorders is the Courier, which is 
available in two models: one for 71/2 -
and 15-ips operation and the other for 
334- and 71/2 -ips operation. Frequency 
response for the first is said to be from 
20 to 15,000 cps, -±.2 db at 15 ips, 
and from 40 to 12,000 cps, ±2 db 
at 71/2  ips. For the second, it is stated 
as 30 to 15,000 cps, -±-4 db at 71/2  ips, 
and 40 to 7,500 cps, -±2 db at 33/4 
ips. Otherwise, the two models are the 
same. 
A hysteresis-synchronous motor drives 

the capstans and there are torque motors 
on the reels. Operational controls in-
clude REWIND, STOP, RECORD, PLAY, 

FAST FORWARD, and CUE. Should the 
tape break, the machine stops automati-
cally. Inputs are provided for mic 1, 
mic 2, and AUXILIARY, with individual 
gain controls for mixing. The meter 
reads the record level, bias level, channel 
A playback level, or channel B playback 
level. Playback amplifier controls in-
clude MONAURAL-STEREO switch, BASS, 
TREBLE, LOUDNESS, and interchannel 
BALANCE. The manufacturer specifies 
that accuracy is 71-3 seconds in 30 min-
utes; that signal-to-noise ratio is better 
than 50 db from the 3% third-harmonic 
distortion point; and that crosstalk is at 
least 50 db below the 3% third-har-
monic distortion point. 

FM TUNER BY MILLER 

A new FM tuner from the J. W. Miller 
Company is the Model 560 featuring 
self-powering, complete shielding, fly-
wheel tuning, a built-in antenna for 
local reception, an edge-lighted dial, and 
a tuning indicator. The circuit has a 
grounded-grid RF amplifier, two IF 
stages, one limiter stage, and a Foster-
Seeley discriminator. There are two 
output connections, one whose level is 
controlled by the VOLUME control on 
the front panel, and one without any 

Miller FM tuner is moderately priced. 

level control. According to the manu-
facturer, sensitivity of the tuner is 3 
¡or for 20 db quieting, and the frequency 
response is ±0.5 db from 20 to 20,000 
cps. AFC is said to make drift negligible. 
The 560 is 10 by 4 1/2 by 7 1/2 in., 
and its shipping weight is 9 lbs.; it sells 
for S59.95. 

STEREO TUNER AND AMPLIFIER 

Telematic Industries has introduced a 
stereo FM-AM tuner and a stereo ampli-
fier. Both are available either as do-it-
yourself kits or completely wired models. 
The FM and AM sections of the 

tuner can be used individually for ordi-

Tbe Telematic Industries stereo tuner. 

nary reception, or simultaneously for 
stereo broadcasts. The FM section is 
said to have a sensitivity of 0.9 ¡ix for 
20 db quieting and 1.8 1.4,v for 30 db 
quieting, with a frequency response of 
20 to 20,000 cps within 1 db. Accord-
ing to the manufacturer, sensitivity for 

Amplifier provides two 2 o-watt channels. 

the AM section is 15 1.4v per meter (loop 
sensitivity), and 3 p.v per meter absolute 
sensitivity with direct antenna connec-
tion. Controls include AM TUNING, FM 
TUNING, selector switch for ON/OFF, 
FM, AM, and Fm/Am. The tuner meas-
ures 41/4  by 131/4  by 101/4  in. It is 
available as the KB-402 kit with pre-
wired FM front end for $69.95, or as 
the KB-402W, completely wired, for 
$99.50. 

The amplifier contains a built-in pre-
amp section and has two 20-watt chan-
nels. Controls for equalization, LOUD-

NESS, BASS and TREBLE, and VOLUME 
are provided on each channel. Inputs in-
cluded are two high-level and one low-
level; outputs are a tape-monitor output 
jack connected before all volume and 
compensation controls, and 4-, 8-, and 
16-ohm speaker outputs. There is also 
a master VOLUME control and a selector 
switch for monaural preamp, monaural 
radio, monaural tape, and binaural pre-
amp, radio, and tape. Frequency re-
sponse claimed by the manufacturer is 
uniform within 0.5 db from 20 to 20,-
000 cps; hum and noise, down 55 db 
at full output in phono position and 
better than 75 db in high-level positions. 
The size of the amplifier is the same as 
that of the tuner. It is available as the 
KB-403 kit for $82.50, or as the KB-
403W factory-built model for $109.50. 

Cages for both of these units may be 
obtained at a cost of $3.95 each. 

PEERLESS CATALOGUE 

A 12-page catalogue describing its full 
line of transformers may be obtained 
free of charge from Peerless Electrical 
Products. Specifications, performance 
curves, application data, and prices are 
included. 

STEREO TAPE CATALOGUE 

A complete listing of all available 
stereo tapes, including titles, artists, 
selections, catalogue numbers and 
prices is now being published in the 
Complete Catalogue of Stereo Music by 
Mooney-Rowan Publications. This list-
ing represents the output of 47 com-
panies. The catalogue will be issued 
quarterly and subscriptions will cost 
$2.00. 

PACO TUBE-TESTER KIT 

The Model T-60, a new tube-tester kit, 
has been introduced by Paco Electronics. 
The kit features a free-point lever-selec-
tor system, an extra-large 5-inch acrylic 
cased meter by PACE, an illuminated, 
high-speed, brass-geared, three-column 
roll chart, a ripple-finished steel cabinet, 
and a two-color panel with contrasting 
knobs. All new AM-FM-TV tubes in-
cluding series-string types may be tested. 
Net price for the T-60 is $36.75. Ac-
cessories include a standard picture-tube 
test cable and a 110° picture-tube adap-
ter. A removable hinged cover is priced 
at $3.95. 

PACO build-it-yourself tube:tester kit. 
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VITAVOX COAXIAL 

The Model DU-120 Vitavox coaxial 
loudspeaker is now being offered by 
Ercona Corporation. 

Nominal frequency response claimed 
for the unit is 30 to 15,000 cps; im-

Vitavox Model DU-12o coaxial speaker. 

pedance at 400 cps is said to be 15 
ohms. The crossover frequency is 2,000 
cps and there is no need for an external 
dividing network. Recommended en-
closure size to be used with the DU-123 
is 6 Cu. ft. 

FISHER AMPLIFIER 

Just announced by Fisher Radio is the 
Model 200 60-watt amplifier. 

Features of the amplifier are push pull 
amplification, multistage feedback loops, 
and variable damping. There is a ch-2ice 
of 4-, 8-, and 16-ohm speaker outp-ts, 
plus a 70.7-volt winding for multiple-
speaker installations. Power and fre-
quency response are said to be uniform 
throughout the hearing range; and dis-
tortion, hum, and noise are said to be 
inaudible. 

The amplifier has a brushed-brass 
front panel and matching brass cage. 
Dimensions are 14 1/4  in. wide by 121/2  
deep by 83/4 high. It is priced at $179.-
50 (slightly higher in the far west). 

HOLLAND SPEAKER SYSTEMS 

The Mark I and Mark ll loudspeaker 
systems manufactured by Holland Stand-
ards, Incorporated, employ an 83/8-inch 
speaker which is said to respond well to 
high as well as low frequencies. De-
pending on room acoustics, frequency 
response has been conservatively rated 
from 30 to 13,000 cps and home-tested 
from 16 to 16,000 cps by the manu-
facturer; they are made to handle 20 
watts of program material with 40 watts 
on peaks. 

Both models are available with a 
Formica finish in mahogany, walnut, or 
high-gloss ebony. The Mark I functional 
model is 10 in. wide, 16 in. deep, and 
22 in. high on brass-plated legs with 
self-leveling feet; it may be used without 

legs. Its shipping weight is 27 lbs. and 
the net price is $145. The Mark II 
corner model stands 36 in. wide by 17 1/2  
deep by 29 high. The shipping weight 
is 63 lbs. and the cost is $195. 

PILOT STEREO MODELS 

Pilot Radio has added a stereo preamp-
control amplifier and a stereo preamp-
audio control to its line of components. 
The Model SM-244 consists of two 

amplifiers rated at 14 watts each with 
28 watts each on peaks and a self-con-
tained bichannel preamp. Controls in-
clude BASS, TREBLE, POWER, BALANCE, 
LOUDNESS, VOLUME, MODE, ( stereo, 
monaural, etc.), and SELECTOR for 
PHONO, TAPE, MIC, RADIO, and AUX 
inputs. The amplifier measures 4 13/16 
in. high by 14 11/16 in. wide by 12 
1/4 in. deep, and is housed in a brushed-
brass and burgundy-metal enclosure. It 
retails for $189.50 with prices slightly 
higher in the eleven western states. 

The SP-2I5 bichannel preamp-audio 
control has inputs for stereo FM-AM 
broadcasts, stereo tapes, stereo discs, mi-
crophones, and other stereo signal 
sources. It has a separate output for 

Pilot's dua;-14 watt stereo amplifier. 

recording stereo tapes, two VU meters, 
and controls for setting reference and 
peak recording levels. Other controls 
are for BASS, TREBLE, VOLUME, LOUD-

9 o 
0 0 00 00 

Stereo preamp features two VU meters. 

NESS, and BALANCE. Dimensions are 
4 3/4 in. high by 14 9/16 wide by 
10 5/32 deep; price and finish are the 
same as for the SM-244. 

For more information about any of 
the products mentioned in Audio-
news, we suggest that you make use 
of the Product Information Cards 
bound in at the back of the maga-
zine. Simply fill out the card, giving 
the name of the product in which 
you're interested, the manufacturer's 
name, and the page reference. Be 
sure to put down your name and 
address too. Send the cards to us and 
we'll send them along to the manu-
facturers. Make use of this special 
service; save postage and the trouble 
of making individual inquiries to 
a number of different addresses. 

KLIPSCH SPEAKER SYSTEM 

Deriving its name from "Klipsch's 
Heresy," the Klipsch Model H is the 
only noncorner speaker system made by 
the company. The speaker is small 
and has been deliberately limited to 

A noncorner speaker system by Klipscb. 

about 100 cps on the bass end. It is 
applicable wherever a small speaker may 
be used, and is compatible with other 
Klipsch speakers. It is reported to be 
ideal for use as the second or third 
channel in a stereo system. Prices range 
from $165 to $202. Further information 
is available from the manufacturer. 

WHITE'S RADIO LOG 

White's Radio Log, which has not been 
available for quite some time, has been 
bought and is being published by Science 
and Mechanics Publishing Company in 
Radio-TV Experimenter. It includes 
listings of United States and Canadian 
AM, FM, and TV stations, and world-
wide short-wave stations. Price of the 
Radio-TV Experimenter is 750. 

STEREO-PLAYBACK ADAPTER 

Shure Brothers, Incorporated, has de-
signed a kit for adapting all Revere and 
Wollensak tape recorders for stereo 
playback. It consists of a TK-41 stacked 
stereophonic magnetic tape head with 
four leads which replaces the standard 
monaural head. One set of leads from 
the new head goes directly to the self-
contained amplifier and speaker in the 
recorder; the other leads may be car-
ried to the existing high-fidelity speaker 
and amplifier. The kit is inexpensive 
and simple to use. The old head is re-
moved and the new head merely plugged 
into the tape deck. 

UNIVERSITY BROCHURE 

A brochure from University Loud-
speakers describes their Progressive 
Speaker Expansion plan that satisfactorily 
expands a basic system by steps at min-
imum expense. Descriptions, illus-
trations, and prices of speakers, networks, 
and enclosures, as well as kits, are in-
cluded. 
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ACOUSTIC SUSPENSION* SPEAKER SYSTEMS 

AR-1 

Quotation from 
High Jidelity 

(From Roy F. Allison's article "New Directions in High Fidelity," 
survey of progress in reproducing equipment design since 1952.) 

t is difficult to draw a line between new methods of exploiting old tech-
'. niques and radically new developments in loudspeaker systems, but I will 
risk a charge of arbitrariness by citing three of the latter produced 
commercially during the past five years. First, the acoustic suspension 
principle, by means of which linear deep-bass response was obtained 
(with a decrease in average acoustic efficiency) from a very small system 
for the first time." 

*The acoustic suspension speaker requires a cabinet of small size, 
so that the enclosed air-spring--without which the special speaker mechanism 
cannot operate properly--will provide sufficient restoring-force to the 
cone. This air-spring is more linear than the finest mechanical suspensions 
that can be devised. Therefore the small enclosure, far from involving 
a compromise with quality, has established new industry standards in 
low-distortion speaker performance. (Covered by U.S. Patent 2,775,309 
issued to E. M. Villchur, assignor to Acoustic Research, Inc.) 

Prices for AR speaker systems, complete with cabinets, are $89.00 
to $194.00. Literature is available on request from: 

ACOUSTIC RESEARCH, INC. 24 Thomdike St., Cambridge 41, mom 

Readers' 
Forum__ 

Gentlemen: 
As a radio and hi-fi enthusiast, I have 
been experimenting a little with sound. 
I have found that when recording from 
a radio with a tape recorder you can 
place your mike in a No. 1 or No. 2 
wash tub and place the open side toward 
your speaker. It will give you better 
tonal quality and the vibrations from 
the tin will give you a hi-fi sound. 

James B. Shrader 
Helena, Ark. 

No comment.— ED. 

Gentlemen: 
One of the several reasons I subscribed 
to AUDIOCRAFT was to obtain the plans 
for building an FM radio to be placed in 
a car. 
To date I have not noticed this article 

in any of my monthly magazines. 
Bruce E. Rogers 
Aurora, Ill. 

It is probable that no one has ever pub-
lished an article on building an FM radio 
for automobile use. This would be a 
project requiring extreme design skill 
and precise parts layout — quite out of 
the range of home-type construction ar-
ticles. 
On the other hand, it is sometimes 

possible to alter a home-type FM radio 
for automobile use. We have published 
articles on this subject in the November 
1955 and March 1957 issues. Both of 
these are available as back copies at 350 
each; use the Readers' Service card bound 
in at the back of each magazine when 
ordering.— ED. 

Gentlemen: 
We are now prepared to receive con-
tributions and favorable comment for our 
campaign to require by law that all music 
for recording and broadcasting be com-
posed in, or transposed into, the key of 
D. Despite certain hasty minority op-
position (traced to malcontents in the 
Electronics Maintenance Brotherhood 
and to the self-styled Anti-Friends of 
Monotony), an overwhelming opinion 
in favor of our cause is developing as 
the average listener hears compositions 
in the key of D played on the average 
player-receiver and finds such music in 
harmony with the 60-cycle hum. Our 
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liaison committee, designated Artists, 
Ltd., is getting the ball rolling with the 
offer of a $27.95 automatic 3-speed, 
6-speaker, multichannel, hi-fi recorder-
player (AM-PM-FM) for a theme song 
to be entitled Magnificent Compromise 
or The Filter is Schottische. 

John Steiner 
Infidelity Associates 
Chicago, Ill. 

You're doing it the hard way, John. 
Why not add variable speed controls to 
all turntables, so that listeners will be 
able to transcribe everything into D 
themselves?— ED. 

Gentlemen: 
Comparisons between locked-in frequen-
cy divider systems vs. independent tone 
generators for electronic organs appear 
quite regularly in the literature devoted 
to electronics, acoustics, etc. Recently 
the critics have fought out another round, 
this time in AUDIOCRAFT. It would ap-
pear that some clarification or simpli-
fication of thought is in order. 

It is true that octavely related tones 
sound rather monotonous or mechanical 
when produced by a frequency divider 
chain, although the difference between a 
pedal tone and one ordinarily emanating 
from the swell manual is readily dis-
tinguishable. But many persons apparent-
ly lose sight of the fact that not all 
music is written in octaves. In addition 
to thirds, fourths, fifths, sixths, etc., etc., 
there are chords, all of which are pleasing 
in the right place at the right time. And 
surely no one will assert that the re-
spective frequencies comprising these 
combinations are "locked" together. For 
example: there is just as much prob-
ability of random variation in the notes 
C, E, and G, comprising the basic C 
major chord, when produced by the re-
spective oscillator chains of a frequency 
dividing system, as there is if the same 
tones are generated by wholly independ-
ent oscillators. 

There are tens of thousands of people 
in this country (and elsewhere) who 
know not the difference between an oc-
tave and a Greek politician but who en-
joy organ music whether originating 
from a full-blown Aeolian-Skinner or a 

Continued on page 44 

Hits and Components --
Competitors? 

A S recently as three years ago you 
--could count on the fingers of one 
hand all the suppliers of high-fidelity 
equipment in do-it-yourself kit form — 
and you'd have at least one digit left 
with which to point (with tolerant 
amusement) at the "hi-fi bugs" who 
bought it. 

Suddenly, kits began to catch on. New 
companies, formed solely for the pro-
duction of high-fidelity kits, entered the 
field in competition with the established 
kit vendors. Their success encouraged 
equipment manufacturers already in the 
business to make their ready-made prod-
ucts available as kits too, and soon it 
required fingers and toes as well to count 
everybody getting into the act. Now a 
wide choice of kits for amplifiers, pre-
amplifiers, tuners, speaker driver sys-
tems, enclosures, complete speaker sys-
tems, equipment cabinets, and audio test 
instruments is available; there are even 
pickup-arm kits! About the only items 
missing are turntable and tape-recorder 
kits, and they will probably join the list. 
Moreover, the rush is still continuing: 
every week, it seems, another firm an-
nounces that it is getting into the kit 
business. And what are the reasons 
for this sudden boom in kits? 

The interest in high-fidelity kits is, 
obviously, traceable primarily to two co-
existent national trends. First, more and 
more people were becoming aware of 
hi-fi sound during recent years, and 
this interest is still spreading rapidly. 
Second, more leisure time and the con-
stantly increasing cost of labor and 
services have, since well before 1950, 
predisposed consumers toward doing-it-
themselves in all possible fields. Since 
good audio equipment is expensive, the 
saving possible in buying kits is ir-
resistible to a great many with moderate 
incomes. Allied with this factor is the 
real sense of satisfaction gained from 
manual creativity; to some, this is the 
most important matter. 

The success of hi-fi kit merchandising 
can be attributed not only to heavy con-
sumer demand but, even more important, 
to the amazingly high average quality 
of the kits. Generally, the components 
supplied are complete and in excellent 
condition; the instructions for assembly 
are almost invariably accurate, clear, de-

tailed, and well illustrated. There are a 
few exceptions, of course, but the novice 
constructor can avoid them if he buys 
from kit suppliers and manufacturers of 
good reputation. Our combined staff 
has built a great many kits, some quite 
complex, and those that didn't work 
perfectly upon completion have been 
few indeed. As a final protection to their 
customers, most kit manufacturers will 
put in working order (at moderate cost) 
the rare kit that the builder has trouble 
with. 

Is the kit boom altogether desirable? 
To our way of thinking, it is doing a lot 
of good and can hurt no one. The ad-
vantages to buyers are obvious enough 
not to require mention. Suppliers who 
sell equipment in kit form only can 
hardly be less than pleased by the 
present trend. And the sales picture is 
expanded considerably for makers of 
equipment that cannot be sold as kits, 
such as pickup cartridges and loud-
speakers. After all, a kit-built amplifier 
and enclosure have little practical value 
until they are fed by a pickup and at-
tached to a speaker. 

The outlook is favorable even for the 
established equipment manufacturers 
with whom the kit suppliers are com-
peting. They have carefully built up 
good reputations over the years for the 
quality of their products. By making 
those products available as kits too, they 
are in a fine position to capture a good 
share of the kit market, and make sales 
that might not otherwise be possible for 
their finished units. Further, kit builders 
are regarded by brand-new hi-fi pros-
pects as neighborhood experts, and their 
advice is often requested on prospective 
purchases. If a man has had good luck 
with the Brand X amplifier kit, he won't 
hesitate to recommend the finished ver-
sion of the Brand X amplifier to a friend 
who wants a high-fidelity system but 
doesn't want to bother with kit assembly. 
Finally, some of the finest or most 
elaborate equipment requires assembly 
techniques that cannot be duplicated by 
kit builders. There are many hi-fi hob-
byists who, having started with kits, also 
buy top-quality factory-assembled equip-
ment. 

That's why we believe that the more 
kits there are, the better. — R.A. 
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a home-built 

Filamen 

One of the main sources of hum in 
a preamplifier is the filament cir-

cuit — particularly of the first tube, fol-
lowing which the gain is very high. A 
number of things can be done to tackle 
this problem. There are low-hum var-
iations of the 12AX7 and similar tubes, 
that minimize filament hum radiation. 
Alternatively, one can carefully select 
regular tubes to get the hum down. 
Neither of these methods is altogether 
successful as an approach. 
The so-called low-hum tubes some-

times don't produce any better results 
than the tubes they are made to replace, 
although they cost considerably more. 
While tube selection may be easy for the 
manufacturer, it is not easy for the man 
who has to go out and buy each tube 
and doesn't have the opportunity to try 

it out and see how much it hums before 
he pays for it. 
Much of this trouble can be obviated 

by the use of a DC filament supply 
which makes the amplifier uncritical of 
the tubes (for hum, at any rate). If 
the tube suffers from other forms of 
noisiness or microphony this is another 
question. But, with the hum problem 
disposed of, at least one can concentrate 
on getting the best tube for the other 
purposes. 
When a manufacturer incorporates 

DC operation of filaments into his pre-
amplifier, he usually provides a special 
winding on the power transformer, 
uses a selenium or copper-oxide rectifier 
which gives just the right voltage for the 

by Norman H. Crowhurst 

purpose, and has a supply worked out 
(often with resistance-capacitance fil-
tering), Sc) that a satisfactory low-ripple 
content appears on the filament supply. 
Unfortunately, when you look around 
for materials needed to try building a 
similar supply at home, the particular 
type of rectifier needed is not a stock 
line — it has to be made to the manufac-
turer's requirements — and a power 
transformer with exactly the right sec-
ondary voltage to feed the rectifier 
doesn't seem to exist either. 

If 12-volt tubes are used, such as the 
12AX7, 12AT7, 12AU7, or 12AY7, and 
we connect them so that the filaments 
are in series, we need a 150-ma supply, 
whose voltage depends on how many 
tubes there are. We can, if we wish, run 
all the filaments in the preamplifier in 
series; then 36 volts DC will be needed, 
for example, if there are three double 
triodes. This seems to be the easiest 
kind of supply to rig up when we don't 
have the special components that are 
otherwise needed. 

One good transformer for the purpose 
is the Stancor PC-8405, which has a 
secondary of 540 volts (center-tapped) 
at 120 ma. This 120 ma is based on 
use of the conventional-type high-volt-

Banish hum 

caused by heater-cathode 

leakage and use unselected tubes in your preamp 

4' 
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age supply, which uses a capacitor-input 
filter. If we use what is equivalent to 
a choke-input filter, the transformer will 
deliver 150 ma without overheating the 
winding, which is the important thing 
as far as safety of operation is concerned. 
Working with a virtual choke input, 

a 5Y3 rectifier will pass 150 ma satis-
factorily with such an AC input ( 270-
0-270 v). By putting a large resistance 
between the rectifier and the first ca-
pacitor, we obtain virtually a constant-
current arrangement and a circuit that 
behaves similarly to a choke-input power 
supply. This large resistance will have 
to break down the output voltage to 
well under 100 3/ at the first stage of 
filtering. The right voltage for the 
filaments is provided at the second stage 
of filtering. 

Twist-lock-type capacitors of 100 p.,fd, 
50 y for the second stage and 50 pfd, 
150 y for the first stage provide good 
mechanical anchorage for the rest of the 
wiring. To figure out the wire-wound 
resistors: for the second filter stage, a 
250-ohm, 10-watt resistor passing 150 
ma will raise the voltage to 37.5 y more 
than the total required across the tubes. 
The circuit so far is shown in Fig. 1. 

The first capacitor will charge up to 
a DC voltage 37.5 y higher than the 
required filament voltage. Assuming 
three 12-volt tubes are operated this 
way, the voltage will be 36 on the 
second capacitor and 73.5 y on the first. 
An RMS voltage of 270, given by the 
transformer, is equivalent to a peak 
voltage of 1.414 X 270 =-- 382 volts. 
So the peak voltage across the first re-
sistor is 382 — 73.5 = 308.5 v. This 
will correspond with an average or mean 
voltage of 0.637 X 308.5 -= 196.5 v. 
So the resistance should be 196.5/150 
X 1,000 =1,310 ohms, with a dis-
sipation of 196.5 X 0.15 = 29.5 w. 

If only one 12-volt tube is fed, the 
DC voltage on the first capacitor will be 
12 ± 37.5 = 49.5 v. In this case the 
peak voltage across the first resistor will 
be 382 — 49.5 = 332.5 v, which is 
equivalent to an average of 0.637 X 
332.5 = 212 v. Then a resistor of 
212/0.15 = 1,410 ohms, at 212 X 
0.15 = 31.8 w, is required. 

In each case, something less than 
50 ohms of the total circuit resistance 
will be accounted for by the rectifier's 
internal impedance, and must be taken 
into account. 
A suitable adjustable arrangement can 

be built up from two 2,400-ohm, 20-watt 
resistors in parallel, with a 250-ohm, 
10-watt adjustable resistor in series, 
making the complete circuit as shown 
in Fig. 2. This provides adjustment so 
that the voltage can be trimmed cor-
rectly for one, two, or three 12-volt 
tubes in series. It should be noted that 
the adjustment is basically one for cur-
rent, because the controlling component 
is series resistance; the current is ad-

117v 
40 v 

SUPPLY 

THtS REilSTOR TO 
SPREAD CURRENT OVER 
MOST OF SUPPLY CYCLE 

 o 

Fig. 1. Basic arrangement to simulate a choke-input power supply for DC heaters. 

justed to 150 ma so that each of the 
tubes gets the right voltage. 

For this reason, the best method of 
making the adjustment is to apply a 
voltmeter across the one, two, or three 
tubes and adjust the potentiometer until 
the voltage reads 12, 24, or 36 v, as the 
case may be. 

Page 16 shows suitable layout for this 
unit including a fuse and four-way ter-
minal strip for the DC output and also a 
termination for the spare 6.3-volt wind-
ing on the same transformer. A switch 
has not been included because, normally, 
the circuit will be wired in with the rest 
of the equipment in such a way that the 
main equipment switch will turn the 
unit on,when needed. 

It is good practice to put the wire-
wound resistors in such a position that 
they are fairly close to the chassis — 
about 1/4 in. away. Then there will be 
no risk of them short-circuiting to the 
chassis, but their proximity will help 
the chassis to pick up the heat they ra-
diate and keep the whole system well 
cooled. 

An important point to observe in set-
ting up this equipment is that the 
filament-supply unit should never be 
switched on without the filaments con-
nected. The electrolytic capacitors are 
of a voltage rating that assumes filaments 
are connected. Absence of the filaments 
will cause the voltage to rise and an ex-
cessive leakage current to be driven 
through the capacitors. If you wish to 
check the circuit without connecting the 
filaments and do not have a suitable 
resistance, say 240 ohms, to simulate the 
three filaments in series to connect to it, 
then the best thing to do is to short-
circuit the DC terminals. 

It is possible to arrange the circuit 
with a bleeder resistance to safeguard the 
electrolytic capacitors. This involves re-
working the circuit, however, to supply 
the larger current involved. Actually, 

the risk is smaller than may be thought, 
for two reasons: 1) using a series-feed 
arrangement like this heats the tubes 
more slowly than does a constant-voltage 
supply, so the heaters invariably outlast 
the tubes; 2) the series feed resistor 
between the 5Y3 and the first capacitor 
limits the leakage current, so the ca-
pacitor will not be destroyed immediately 
in the event of an open circuit in the 
filament change. But if the leakage 
current is allowed to remain it will 
overheat the electrolytics and cause per-
manent damage. 

If you want to play it really safe, 
you can rework the circuit, basing the 
arrangement on a 200-ma current re-
quirement. This will require a larger 
power-rating (as well as different 
value) resistors in the series feed; a 
bleed resistor is then connected across 
the output of the supply, whose value 
and wattage is figured to absorb the 
additional 50 ma. 

Parts List 
Aluminum chassis, 2 X 7 X 5 in. 
Power transformer, PC-8405 Stancor 
or equiv. 

1 Panel fuse mount, 342001 Littelfuse 
or equiv. 

1 3AG fuse, 1 amp. 
1 Octal tube socket. 
1 5Y3 tube. 
1 Adjustable wire-wound resistor, 250 

ohms, 10 w. 
1 Wire-wound resistor, 250 ohms, 10 w. 
2 Wire-wound resistors, 2,400 ohms, 

20 w. 
1 Electrolytic capacitor, 50 p.fd, 150 1,, 

twist-prong. 
1 Electrolytic capacitor, 100 µ,fd, 50 v, 

twist-prong. 
1 Four-way barrier terminal strip, 4-

141 Cinch-Jones. 
1 Line cord. 
1 1/4 -inch grommet. 
Small quantity of hookup wire, and 

solder. 

1 
1 

Fig. 2. This circuit permits current adjustment to supply one, two, or more tubes. 
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INCE the introduction of the Westrex 
Li stereo disc during the 1957 AES 
Convention, there have been many in-
teresting developments on the same 
theme. Most important of these was the 
release of information concerning a num-
ber of other experimental systems that 
had, before that time, been kept pretty 
much under wraps. 
Two of these were monogroove mul-

tiplex systems, while others involved a 
reversed data/signal method* (which 
results in a 45/45-cut record) or phase-
connected V/L cutters which also pro-
duce a 45/45 groove. Of all the me-
chanical separation methods of cutting 
a disc with two channels, the 45/45 
system seems to have borne out the in-
ventors' contention that it was the most 
practical. All the newer mechanical sys-

most interesting is the one developed by 
Jerry Minter, past president of the AES 
and now president of Components Cor-
poration. This "MSD" system is a com-
patible one, and is quite unusual in a 
number of aspects. The two normal 
stereo channels (let us call them A and 
B) are mixed. All in-phase signals are 
combined to form a new channel (let us 
call this A') while the out-of-phase 
components are used to form the other 
new channel (let us call this B'). Since 
the resultant channel A' (as in the case 
of the 45/45 disc) approximates the sig-
nal of a normal single monophonic chan-
nel, it is cut on the disc in a normal 
manner. Channel B' is first, however, 
used to frequency-modulate an oscillator 
operating at a mean frequency of 12.5 
Kc. The new channel (let us now call it 
channel B") is then mixed with chan-
nel A' and the combination (channel A' 
plus channel B") is applied to the driv-
ing coil of a record cutting head. 
The MSD cutting turntable and the 

Stereo 
Crises 

by Joel Ehrlich 

terns utilize this 45° groove angle, and 
no matter which way it is obtained, it 
will be compatible on playback with 
45/45 discs cut by other means. Further, 
all will be compatible with conventional 
discs by virtue of the mixed lateral in-
formation on the disc. Since all parts of 
the signal that produce lateral motion 
of the cutter are in phase, the resultant 
approximates the normal, single-channel 
monophonic recording. In this way, a 
45/45 stereo disc can be played with a 
conventional cartridge having high ver-
tical compliance and no vertical output. 
Needless to say, not all cartridges meet 
this requirement, but most high-quality 
conventional cartridges do. 

Systems 
Of the multiplex systems, probably the 

*Joel Ehrlich, "All About Stereo Discs", M IDI°. 
CRAFT, III (Feb. 1958), p. 19. 

tape recorder (from which the original 
channels A and B are obtained) are run 
at exactly half speed. Thus, the 12.5-Kc 
oscillator signal is actually a 25-Kc car-
rier in playback of the disc. With a con-
ventional playback system, while a good 
cartridge will trace the normal (channel 
A') signal and the carrier with mod-
ulation (channel B"), the system itself 
will produce only the normal (A') sig-
nal — or, in any event, we will hear 
only the normal (A') signal. For stereo 
playback, a decoder with an FM dis-
criminator is connected to the output of 
the cartridge. In the decoding process the 
carrier is removed from channel B", 
thus making it channel B' again. Then 
the two channels (A' and B') are mixed 
both in and out of phase with each 
other, and the two original channels 
(A and B) are recovered. This is a fully 
compatible stereo system. 

Unfortunately, the decoder is a six-
tube affair and is an addition to the 
equipment currently forming part of a 
home music system. Taking another 

view, however, with a 45/45 system the 
new cartridge is an addition to the sys-
tem now in use. 

Another important system has been 
proposed by George Neumann of Berlin, 
Germany. Dr. Neumann is, among other 
things, the inventor of the famed Tele-
funken U-47M microphone, and has 
developed his own cutter and cutting 
turntable. Working with Teldec (a com-
bination of Telefunken and European 
Decca), Dr. Neumann is responsible for 
the so-called London-Decca V/L system. 
Since the V/L system is evidently a lost 
cause, he has joined the 45/45 battle 
and has come up with some very in-
teresting ideas. If the data/signal system 
described in my earlier article is re-
versed that is, if the data is cut on 
the lateral channel and the signal on 
the vertical channel (by using a V/L cut-
ter) — the resultant groove is identical 
with a 45/45 groove and, on playback, 
is virtually indistinguishable from it. 
Many advantages are claimed for this 
system; most notable (although I haven't 
yet had a chance to test it) is the claim 
for reduced intermodulation between 
channels. If true, this is a great step 
forward over the 45/45 system. The 
cutter designed by Westrex is, in reality, 
merely two of their standard vertical 
cutters joined at 45° from the vertical. 

Dr. Neumann has also designed a 45/45 
cutter head on which two identical coils 
are placed at 45° from each other. 

Cartridges 
On the reproducer side of the story, 
there have been a number of develop-
ments too. First to take a concrete step 
was Fairchild. Fairchild had a V/L re-
producer ready at the time of the New 
York audio show. A short time after-
ward, the Fairchild 603 45/45 re-
producer was ready. The 603 is an ex-
perimental unit, although in limited pro-
duction; because it is not intended for 
consumer use, it carries a price tag of 
$250. R. G. Bach, Sales Manager of 

The Electro-Voice stereo cartridge. 
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Fairchild, says that he expects to have 
the new XP-4 stereo cartridge on the 
market by the end of March at the latest. 
This cartridge will still be rather high 
in price: about $75. 

Far ahead as far as actual production 
is concerned is Electro-Voice, with a 
dual-ceramic cartridge now priced at 
$19.50 including a 1/2 -mil diamond 
stylus. A major manufacturer has already 
ordered a large number of these car-
tridges for its 1958 stereo phonographs. 
Pickering has demonstrated its design 
for a 45/45 cartridge, named after the 
inventor (Walter Stanton) the "Stanton 
45/45" cartridge. This cartridge, how-
ever, will not be in production until the 
RIAA and the EIA issue a standard for 
stereo discs (which may happen by the 
time this is published). Fen-Tone has 
also announced its B&O stereo cartridge. 
Of those so far announced, the Fen-Tone 
is the first magnetic cartridge to carry 
a low price—less than $35 including 
a diamond stylus. While neither the 
Fen-Tone nor the ESL has been dem-
onstrated as this article is written 
(February), there have been a number 
of comments from the offices of these 
two firms. The ESL cartridge is ready 
in prototype, though not yet in pro-
duction. Mr. McConnell of ESL notes 
that there is a disadvantage in using a 

were, however, pretty much dismissed. 
By the time this article appears, it is 
a safe bet that there will be a standard 
and that there will be periodic releases 
of stereo discs. It is also pretty safe to 
assume it will be the Westrex system 
that is adopted. 

In early January, Audio Fidelity 
Records released a test record (made by 
Westrex and pressed by B&C Re-
cordings). Their plan is to have no 
fewer than four records on the market, 
for the public, by the end of February. 
There can be no doubt that the other 
manufacturers of records are equally 
busy. In a recent statement, RCA Victor 
announced that it is planning to release 
dual lines of records, conventional and 
stereo, with the stereo records priced 
one dollar higher than the monophonic 
line. In a talk I had with Sidney Frey 
of Audio Fidelity the other day, he noted 
that, while he too plans to release dual 
lines, he will do this only as long as he 
must. His StereoDiscs will be one 
dollar higher than his monophonic rec-

• • • • • • • • • 

stereo cartridge for conventional records 
because of the much reduced compliance 
and increased mass necessitated by the 
dual-unit type of construction. Mr. Mad-
sen of B&O thinks that this can be 
overcome to a degree, in design, but that 
some rather unusual materials are needed 
for construction. In the B&O design, 
the stylus assembly is of extremely low 
mass but is of relatively increased fra-
gility. 

In all cases, the cartridges are of un-
usual appearance, necessitated by the 
larger innards. The Fairchild 603 will 
not fit into a conventional arm and must 
be used with a modified turret-head 
arm. The XP-4 cartridge, however, fits 
normal arms. The Electro-Voice cartridge 
is quite a bit larger than any E-V has 
made of late, although it will fit into a 
conventional arm with 1/2 -inch mounting 
centers. The Fen-Tone will mount in a 
conventional arm, but it does project 
farther than a normal cartridge. All the 
cartridges in question are heavier than 
their conventional counterparts. 

Records 
Toward the end of January, the EIA 
(Electronic Industries Association) met 
in New York. A stereo-disc standard 
was not resolved, but a stylus-size stand-
ard was adopted: 1/2  to 3/4 mil. All 
systems save the Westrex 45/45 system 

to eliminate the monophonic record in 
favor of the compatible disc), but it 
would stimulate interest in stereo. And 
good stereo sound has something that 
even the best monophonic sound can't 
duplicate. 

Predictions 
Watch for more stereocasting as a re-
sult of the availability of .stereo discs. It 
is a sad truth that the stations that 
broadcast good-quality FM, and which 
simulcast in stereo on their AM and FM 
transmitters, are usually too small to 
have very much live music. They make 
up for this with tapes. But, since their 
budgets preclude the purchase of many 
tapes and tape recorders, stereo records 
(and a changed public attitude toward 

Compatibility? 

Playback cartridges? 

up-to-date 

New systems? 

ords, but only because he will put them 
in especially fancy packages. It seems 
to be the opinion of a great many 
people, both in and out of the record-
making industry, that this dual-line idea 
would be very bad for stereo discs. As 
we see things now, we have a compatible 
disc — one which can be used to replace 
the monophonic disc as well as for stereo. 
If advantage is not taken of this, there 
will be fewer stereo discs made; there-
fore the price per disc must be higher 
and this can only be passed on to the 
consumer. This will, in turn, reduce 
still further the number of stereo discs 
available. 

As with all new ideas, stereo on 
records will be accepted slowly. We can 
expect to see a gradual increase of 
stereo reproduction in the home, from 
records, with time. Still, this cannot hap-
pen if the stereo record is priced too 
highly. The record must be priced so 
that it can be bought. If this is done, 
not only will the record be sold in 
quantity (for it would then be practical 

How soon ? 

stereo) will make it practical and nec-
essary for them to press for FM mul-
tiplex standards, so that they can broad-
cast stereo on a single transmitter. Pro-
vided we are lucky enough to get some 
government action on standards, we 
may well have stereo on FM within the 
next two or three years. 

In all probability, the major record 
companies will issue stereo discs imme-
diately after the Audio Fidelity release. 
It takes only one break to loose the flood. 
If anyone is to make a mistake, it seems 
to be the opinion of the major firms, it 
should be the small experimenter. Look 
for stereo discs at your local record shop 
in a matter of weeks. 

Fairchild is prepared to use their full 
production facilities for making XP-4's, 
should the demand occur. If this hap-
pens, the price may go down even more. 
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BUILD 
it 

into 

a 

1 Determine the space that your 
components will need, measure 

the wall selected for installation, 

and carefully saw away the wall-

board along predrawn lines. 

411, Cut away exposed two-by-fours flush with the 
top edges of the wallboard. Use a file to smooth 

the edges of the opening and square corners, to insure 
parallel edges on all four sides of the opening. 

MUSIC 
Is space limited around your house? 

Then try this approach to built-in high 

fidelity. It needs no floor space at all. 

by Scott J. Saunders 

W RITING this article about building a music 
wall is proving not to be difficult at all — there 

are six fine background-music records on the changer. 
When the records are finished, the tuner will be turn-
ed on for the remainder of the evening. 

The amplifier and tuner were built from kits, 
and the changer was bought complete with mounting 
base. Everything fits neatly into the wall of an en-
trance hall where it is out of the way and easily ac-

cessible; this mounting dispenses with the need for 
an additional piece of furniture in the room. 

Building this "built-in" requires no special tools 

nor any special skills — only patience and a desire to 
wind up with a professional-looking job. If you can 
handle a saw, a plane, and a drill, and can measure ac-
curately between two points, this project should be a 
breeze. 

All exterior wood for the job is furniture-grade 
walnut plywood, 1/4 in. thick, plus one section of 
-inch solid walnut. You can choose any type of 

veneered plywood to match existing furniture, but the 

materials are not cheap. To prevent an excess from 

Text continued on page 22 



9 Side panels are cut to 
fit flush with outside 

edge of opening, and attached 
to furring strips with 
glue and 1/2 -inch brads. 

10 After solid center divider has been 
installed, nail 112-inch-square pine strips 

to top, bottom, and sides of enclosure. 
They form support for mounting panel which 
will-be nailed and glued in place later. 

WALL 
Add furring 4 

strips (or vertical 
two-by-fours) to make 
a "cage" whose edges 

are flush with the 
sides of the opening 

cut in wallboard. 

3 Frame the supporting platform with 
two-by-fours nailed into wall studs. 

The top surfaces of cross members must 

fit flush with bottom edge of opening. 

46, 
The over-all platform is a piece 
of 3'4-inch plywood cut to set 

flush with the outside wall, and deep 
enough to support largest components. 

161F 
A rabbet may be cut in the 
front edge of the solid hardwood 

divider to accept smaller plywood, 
to help conceal ¡unction. 

7 Exposed surfaces may be any desired 
wood material. Plywood 114 in. thick 

of type desired may be cut to fit, and 
glued to top surface of over-all platform. 

To provide an adjacent power 
source, a line can be drawn from 

nearby receptacle, and wired into 
¡unction box as shown here. 

4-4.4.4sseelem.'".." 



A supporting platform for 1 1 amplifier or tuner rests on 

furring strips nailed to sides 
of enclosure. Edges of platform 

are cut flush with sides and front. 

When component positions have 13 been determined, place template 

in proper position on front panel, 
and mark drilling guides for all 
holes with a sharp instrument. 

14 Drill out mounting holes 
with drill slightly larger 

than control shaft, but smaller 
than knobs which will be used. 

A mounting plate will hide holes. 

12 Components are placed in 

position to determine exact 
locations of knobs, plates, and 
tuning dials. Be sure to provide 
adequate clearance for ventilation. 

winding up as scrap, follow that cabi-
net-maker's adage—measure twice 
and cut once. 
The basic idea in this project was to 

build a complete unit as economically 
as possible, yet wind up with a high-
fidelity system housed in a fine wall 
cabinet. We chose a Heathkit FM-3A 
FM tuner, an EICO HF52 control am-
plifier, and a Garrard RC-98 changer. 

Music-wall dimensions given here 
should be used only as guides for your 
own project. You can make yours 
larger or smaller, depending on what 
components you plan to install. The 
important thing is that, before you cut 
into a wall, you thoroughly investigate 
it first for plumbing and power lines 
— and the wall's possible function as 
a supporting member of the house. 
For example, if the wall you plan to 
use is a main structural support, don't 
touch it. Preferably try to use avail-
able interior space, such as a closet or 
a stair well. Our music wall was posi-
tioned above the headroom of a cellar 
stair well, and there were no compli-
cations. If in doubt about the location 
you've picked, call in a professional 
for advice. 
Now, to construction. 

Mounting panel should fit 15 
snugly on all sides. Note A. 

rectangular hole for face plate 

of tuner. Panel is installed, 
and components inserted from rear. 
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20 A final step is to frame the 
music wall with molding. Choose 

a type to blend well with other furnishings, 
miter the corners and nail the strips 

flush to the exterior plywood facing. 

Finish all exterior surfaces as desired. 

Changer base 19 
sits on 3.4-inch 

plywood platform 
on runners which 

must be perfectly 
parallel to 

avoid binding. 

21 
And here is the 

completed 
music wall, with 

components in 
position and 

ready to play. 

The framed panel for the changer is made from four 18 
pieces of solid hardwood. The pieces are half-lapped a6 

and glued together. A rabbet is cut along inside edges 
to take the covering panel. After the four pieces are 

joined, a section of plywood is cut to fit the inside 
dimensions and then glued in place. 

1 7 Changer is assembled on its own 
g base with bolts and springs prior 

to being placed on sliding drawer. 

After gluing the front panel in place, 16 
add face plates and then sand 

all exposed surfaces with No. 00 sandpaper. 

Sand lightly to avoid removing veneer. 
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MCINTOSH C-8 AUDIO 
COMPENSATOR 

The adjective which best describes the 
McIntosh C-8 preamplifier is "flexible." 
It is hard to think of a feature which has 
been omitted from this very moderately 
priced unit. 

Each of the five inputs has its indi-
vidual level control. One of the two 
phono inputs has a variable load resist-
ance to match any type of magnetic 
cartridge. In its extreme counterclock-
wise position this control provides cor-
rect termination for constant-amplitude 
cartridges such as ceramics or the Weath-
ers pickup. 

Both the main output and the TAPE 
output (for feeding the signal to a tape 
recorder) are from low-impedance cath-
ode-follower circuits. They are in-
sensitive to the effects of cable capac-
itance and there is no interaction be-
tween the two outputs. Three switched 
AC outlets are provided. In addition 
to standard phono jacks for the various 
inputs and outputs, a power and signal 
cable is supplied for plugging into the 
appropriate socket on a McIntosh MC-30 
or MC-60 power amplifier. When this 
is connected, and the power cord of the 
power amplifier is plugged into one 
of the auxiliary AC outlets, the power 
switch of the C-8 controls the entire 
system. 
The phono-equalization system of the 

C-8 is unique. Five slide switches are 
furnished for low-frequency turnover 
and five for high-frequency rolloff. The 
low-frequency turnover switches are 

marked 950, 750, 580, 400, and 280. 
This marking can be confusing to some-

one unfamiliar with the C-8, since it 
would be natural to assume that op-
erating one of these switches would give 
a low-frequency turnover at the indicated 
frequency. This is not the case. The in-
dicated turnover frequency is obtained 
when all the switches to the left of the 
indicated switch, and including it, are in 

McIntosh C-8 Audio Compensator. 

the down position. By depressing 
various combinations of these switches, 
the turnover frequency can be varied 
in 10-cps increments from 280 cps 
to 620 cps, and in 20- or 50-cps 
increments to 950 cps. With all switches 
up, the turnover is at 1,200 cps. 
A similar arrangement is used for 

high-frequency rolloff. The switches are 
labeled 5, 10, 20, and 25, referring 
to the attenuation in db at 10 Kc, when 
all switches to the left of the indicated 
switch, and including it, are in the 
down position. When all the high-fre-
quency switches are up, there is no 
high-frequency rolloff. 

The unequalized output of a tape 
playback head may be connected to one 
of the PHONO inputs. The instruction 
booklet lists the correct settings of the 

equalizer switches and tone controls 
for the standard NARTB playback-equal-
ization characteristic. 

Several sheets of adhesive labels are 
supplied with the preamplifier. They bear 
a sketch of the equalizer-switch layout, 
and are intended to be attached to rec-
ord labels or jackets. After the correct 
equalization settings have been de-
termined for a record, and the label has 
been properly filled in and attached to 
the record or jacket, it is a simple mat-
ter for anyone to properly adjust the 
equalization for that record. 
A loudness control, called an AURAL 

COMPENSATOR, is provided. It is a five-
position switch. Position 1 is OFF, and 
the others depress the middle-range re-
sponse by successively greater amounts. 
This control must be used in conjunction 
with the uncompensated VOLUME con-
trol. 
A second five-position switch controls 

the action of the RUMBLE FILTF,R (ef-
fective only on microphone and phono 
channels). Position 1 is OFF. Positions 
2 and 3 provide a rather gradual rolloff 
of the low-frequency response below 
100 cps. Positions 4 and 5 give a sharp 
null in the vicinity of 30 cps, which is 
the predominant rumble frequency of 
4-pole turntable motors. 
BASS and TREBLE tone controls com-

plete the picture. The shape of the 
characteristics of these controls is not 
entirely coventional, however. Partial 
use of the BASS control provides sig-
nificant amounts of boost or cut in the 
low bass region without a noticeable 
effect on the frquencies above 100 cps. 
Partial use of the high-frequency boost 
causes a gentle rise of all frequencies 



W:Vi/4fe — 

Input 

Sensitivity 
Crosstalk 
Hum and Noise 

Input open 
Input shorted 
Level-set control 

at minimum 
Volume control 

at minimum 

Hum and Noise 

Ref: 0 db = 1 y output 

Tope Tuner Mk Phono I Phono 2 

0.25 y 0.22 y 2.4 my 2.15 my 2.15 mv 
—72 db — —62 db Below Hum 

—71 db —71 db —61 db —50 db —51 db 
—72 db —72 db —64 db —51 db —51 db 

—72 db —72 db —65 db —51 db —51 db 

—89 db —89 db —89 db —89 db —89 db 

above a few hundred cps, having the 
shape of a plateau rather than an up-
ward slope. 

Test Results 
The story of the frequency response, 
tone-control action, and loudness com-
pensation is best told by the accom-
panying curves. The loudness com-
pensation is different from the type 
usually encountered, since it provides 
a large amount of high-frequency boost. 
Most of such circuits provide little or no 
high-frequency boost. Used in moder-
ation, we found it pleasant, but po-
sition 5 was too extreme for our taste. 
The first three rumble-filter positions 

are too gradual in their action to be 
really effective against rumble, and cause 
too much loss of bass response. The last 
two positions are quite extreme though 
effective. We would not expect to use 
them with any but the poorest record 
changers, which are out of their class 
when used with a preamplifier of this 
caliber. 

The RIAA phono equalization, using 
the recommended switch settings, was 
very smooth and accurate from 30 to 
15,000 cps (within 11/2  db). Possibly 
the ends could have been trimmed up 
a bit with the tone controls or other 
switch settings, but it could not have 
made an audible difference. The 
NARTB tape equalization was not so 
good. Here it might pay the user to ex-
periment a little with control settings 
to try to improve the equalization. 

The rated output of the preamplifier 
is 2.5 v, which is more than sufficient to 
drive any power amplifier to full out-
put. The IM distortion of the pream-
plifier, measured through the TUNER 

input, was extremely low (0.36% at 3 y 
output and only 1.9% at 15 y output). 
Phono distortion was roughly the same 
at maximum gain setting, but rose ap-
preciably when the VOLUME control was 
set for a phono gain of 40 db. This is 
a reasonably typical situation, in which 
a 10-my signal gives 1 y output. The 
rise in distortion is due to overload of 
the phono preamplifier stage. This begins 
to become significant at about 30 my of 
signal. When using any but the lowest-
output cartridges, it is advisable to re-
duce the phono level control to prevent 
overload of the phono amplifier stage on 
signal peaks. This procedure is recom-
mended in the instruction booklet. 
Hum levels are very low on TAPE, 

TUNER, and mic inputs. They are ap-
preciably higher on PHONO, due pre-
sumably to the low frequency boost in 
the equalization. However, phono hum 
should be disturbing only at maximum 
volume setting. At volume settings such 
as would normally be used, hum is com-
pletely inaudible. Crosstalk of signals 
from the TUNER input to the other in-
puts is low. 

Summary 
The McIntosh C-8 is a well-designed, 
unusually flexible preamplifier. It meets 
all its published specifications with the 
exception of hum — and even here it 
came very close to meeting them and 
has inaudible hum under ordinary op-
erating conditions. 

Our chief criticism of the C-8 is di-
rected against the excessively flexible 
record-equalization system. There is no 
need for such a fine control over play-
back equalization, from either a practical 
or theoretical standpoint. A price is 

paid for it in the form of confusing 
control positions which would make it 
impossible for someone unfamiliar with 
the C-8 to use it effectively. 

At its price, it is unquestionably a top 
value. 
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EICO HF52 CONTROL AMPLIFIER 

The HF52 is the most powerful inte-
grated amplifier in the rather extensive 
EICO line, and one of the most powerful 
of any make that we have seen. For-
tunately no attempt was made to squeeze 
this formidable package into a compact, 
"flat" configuration. It is a large unit of 
conventional chassis construction, weigh-

ing 30 lbs. and occupying an 81/2 -by-IS-
by-10-inch volume. 

It is available in kit form or assembled 
and tested, at very reasonable prices. The 
unit we tested was assembled, but from 
previous experience with EICO kits we 
are familiar with their complete and 
detailed assembly instructions. The in-
struction book, as one would expect 
from a kit-type equipment, is very com-
plete. Not only are the usual installation 
and operation instructions and perform-

ance specifications provided, but com-
plete adjustment and trouble-shooting 
procedure as well. 

Circuit-wise, we found a few de-
sirable and occasionally unusual fea-
tures. A tape output jack is driven 
from a low-impedance cathode follower 
ahead of the tone and volume controls. 
Separate volume and loudness controls 
are provided, allowing full flexibility in 
use. A pair of jacks is supplied which 
allows breaking the signal path between 
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the preamplifier and power-amplifier sec-
tions for driving an external electronic 
crossover network. The two outputs of 
such a network could then be fed to the 
power-amplifier portion of this unit and 
to a separate power amplifier for a bi-
amplifier system with a minimum of 
interconnection complications. 
The output stage consists of a pair of 

6CA7/EL34 tubes in a tapped-screen 
type of circuit. Fixed bias is used, with 
the negative bias voltage also serving to 
bias the heater circuits for minimum 
hum. Bias and balance adjustments for 
the output tubes are easy to make, and 
jacks are provided so that any voltmeter 
can be used for adjusting bias and bal-
ancing circuits without breaking any of 
the amplifier wiring. The rectifier is a 
slow heating GZ34, which prevents ex-
cessive voltages from appearing on the 
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filter capacitors and other components 
during warm-up. 
A very welcome feature is the use of 

a cathode follower input for all the high 
level inputs (AUX, TUNER, TV, TAPE). 
The input impedance of this stage is 2.2 
megohms, which is suitable termination 
for a ceramic phono cartridge. This is 
one of the few amplifiers which can use 
a ceramic cartridge to full advantage. 

Test Results 
The EICO HF52 met its power spec-
ification handily, delivering 50 w from 
30 to 10,000 cps and very near that 
power at the extremes of 20 and 20,000 
cps. The evident size and weight of the 
output transformer are also reflected in 
the low-frequency power-handling ability 
of this amplifier, which could put out 
a clean 45 w at 20 cps. The harmonic 
distortion at 1,000 cps was less than 
0.5% up to the "breaking point" at 
full output, and the 20-cps distortion 
was only twice the 1,000-cps distortion 
at all levels below full output. 

At full output, the output tubes draw 
considerably more plate current than 

The EICO HP52 control amplifier. 

when idling. This causes a drop in plate 
supply voltage which limits the contin-
uous power output to approximately 
50 w. In the IM-distortion test, full 
power is delivered only on brief peaks, 
with a resultant higher average plate 
voltage than during a conventional har-
monic-distortion test. This shows up 
clearly in the distortion curves, where the 
IM-distortion break point is at 65 watts 
instead of 40 to 50 w. Because of the 
transient nature of music wave forms, 
this amplifier might be considered as a 
65-watt unit when used in typical home 
music systems. 

At any reasonable listening level, 
where the amplifier will rarely be called 
upon to deliver more than 10 watts, all 
distortions are quite low, and approach 
zero as the power output becomes very 
small. This is a perfectly reasonable and 
desirable way for a distortion characteris-
tic to behave, but a surprisingly large 
number of amplifiers have high residual 
distortion levels at very low outputs. The 
HF52 is happily free from this difficulty, 
even when the signal is passed through 
the tone-control stages as in this test. 

The tone controls are conventional in 
all respects and provide adequate range 
at both ends of the spectrum. The loud-
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Loudness-control action at two points, 
and power-response curve (o db = io w). 

ness control is a Centralab Compentrol, 
which boosts the highs as well as the 
lows. Since it operates independently of 
the level control, it is easy to select the 
desired degree of compensation. 

Record equalization is very smooth 

and free from "bumps." It is well within 
the usually accepted limits of plus or 
minus 2 db from 30 to 15,000 cps on 
both the Columbia LP and the RIAA 
characteristics. 

The hum and noise levels are very 
low. On the phono input (low level) 
the hum was 59 db below 10 w output at 
full gain, and 67 db below 10 w at a 
standard gain setting which provided 
10 w output with a 10-my input signal 
at 1,000 cps. On the TUNER and AUX 
inputs, with the gain set for 10 w output 
at I y input, the hum was 83 db below 
10 w. These figures not only equal or 
better the amplifier's specifications, but 
translated into listening terms mean 
that hum should be quite inaudible 
under any ordinary conditions of use. 
The output tubes are run slightly 

below their maximum dissipation ratings 
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Equalization (shown as deviations from 
correct) and the tone-control curves. 

(94% of rated power) under quiescent 
conditions, which is the way they are 
operating most of the time, and only 
slightly over rated dissipation (104%) 
at a sustained 50-watt output. The filter-
capacitor voltage is also on the safe side 
(94%) of maximum. Power-line leak-
age current is 1.1 ma; damping factor is 
13 at 1,000 cps. 
The only place where we found any 

performance characteristic inferior to the 
specifications for this amplifier was in the 
matter of stability. The manufacturer's 
literature stresses the "virtually absolute 
stability" of the HF52. In our tests, 
shunting the 8-ohm resistive load with 
from 0.25 ihfd to 0.5 p.fd of capacitance 
produced a high-frequency oscillation. 
In itself, this is not too serious, since no 
conceivable length of speaker cable 
would put such a capacitance across the 
output. 

Other traces of instability were evident 
in the square-wave tests. At certain set-
tings of the LOUDNESS control, bursts of 
oscillation appeared, both on 10-Kc and 
50-cps square waves. A similar effect was 
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Fifty cps at 20 watts. 

Ten Kc at 40 watts. 

Ten Kc at z watt. 

observed with a 50-cps sine-wave signal, 
at the same critical setting of the 
LOUDNESS control (number 7 to 8 on 
the calibrated chassis markings). In all 
these cases, the instability appeared at 
power outputs of 10 and 30 w, but never 
at more usual listening levels. 

This transient instability did not pro-
duce any audible effect. For one thing, 

the oscillation took place at approximate-
ly 100 Kc. For another, it is unlikely 
that the amplifier would be operated at 
the critical power levels in normal use 
for any significant length of time — and 
if it were, the over-all sound level would 
be loud enough to mask these rather sub-
tle effects. Nevertheless, we must con-
clude that the stability of this amplifier 
is something less than absolute. 

Summary 
The EICO HF52 integrated amplifier is 
a solidly constructed, conservatively 
operated amplifier capable of delivering 
from 40 to 50 w of clean, continuous 
power output from 20 to 20,000 cps, and 
with an effective maximum output of 
65 w on music wave forms. 

It is unusually flexible, with correct 
input termination for ceramic cartridges, 
provision for connection to an electronic 
crossover system, good phono equal-
ization, and very low hum levels. 
The sample tested showed evidence 

of a slight instability at critical high-
rower levels, and with heavy capacitive 
loading of the output. This did not affect 
the sound in listening tests under more 
normal conditions. 
We believe the HF52 should prove 

highly satisfactory for home music sys-
tems requiring a 50-watt amplifier. At 
its price, either in Kit form or assembled, 
it represents an excellent value. 

Stability Recheck 
A stability check on a second HF52 
showed no trace of the high-frequency 
oscillation found on the first unit. We 
have established that the original in-
stability was due to excessive stripping 
of shielding from wires going to the elec-
tronic crossover jacks at the rear of the 
amplifier. 
The instruction book includes wiring 
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Ten Kc at 20 watts. 

Fifty cps at 20 watts. 

Ten-Kc and so-cps input waves. 

directions for use when the HF52 is 
bought as a kit. If these directions are 
followed, the wires are adequately shield-
ed at this point. The fact that the first 
factory-wired unit deviated from the 
wiring instructions in this detail ap-
parently was not picked up in the 
inspection process. 

MCINTOSH MC-60 POWER 
AMPLIFIER 

The McIntosh amplifier has been a fa-
miliar part of the hi-fi scene for nearly 
ten years. The MC-60 is the current 
version, essentially the same as the 
original in basic circuitry, but using more 
powerful tubes and packaged more suit-
ably for home use. 
The basic difference between the 

McIntosh amplifiers and others is the 
"unity-coupled" output circuit. A special 
output transformer provides very close 
coupling between all its windings. This 
feature enables the output tubes to be 
operated in Class B without objectionable 
distortion. In Class B, the tube operating 
voltages are set so that each tube of the 
push-pull output pair operates only 50% 
of the time. By contrast, the Class A 
operation which is employed in prac-
tically all other high-fidelity amplifiers 

keeps each tube operating 100% of the 
time. 

Since the maximum power output 
obtainable from a given pair of tubes is 
ultimately determined by the amount of 
power which can be dissipated from the 
tube anodes in the form of heat, it can 
be seen that, all other things being 

The McIntosh MC-6o power amplifier. 

equal, a Class-B output stage can deliver 
a much higher output than a Class-A 
stage employing the same tubes and plate 
voltage. For a given power output, the 
Class-B output tubes will dissipate much 
less power than the same tubes in Class 
A, and therefore will run cooler and in 
all probability last longer. 

Obviously there must be some dis-
advantage to Class-B operation or it 
would have been adopted by all am-
plifier designers. The most serious draw-
back is the notch distortion which oc-
curs each time one output tube cuts off 
and the load is transferred to the other 
tube. This is the result of imperfect 
• coupling between the two halves of the 
output transformer primary winding, 
which is inevitable in conventional trans-
former designs. A second difficulty stems 
from the fact that the current drawn 
by the output tubes varies with signal 
level. A Class-A amplifier operates with 
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constant current, and the power-supply 
design is relatively simple. The power 
supply for a Class-B amplifier must have 
very good regulation — its output volt-
age must not vary widely as the load 
current is changed — or the maximum 
power output of the amplifier will be 
severely limited. Well-regulated supplies 
tend to be rather expensive compared 
to the run-of-the-mill variety. 

McIntosh has overcome the first prob-
lem with spectacular success. Their 
output transformer, of patented design, 
virtually eliminates leakage flux and with 
it the distortion problems associated 
with Class-B amplifiers. As our test report 
will show, the power-supply-regulation 
problem is still present, though it is very 
doubtful it would ever lead to difficulty 
in a home music installation. 

Test Results 
The low-level frequency response of the 
MC-60 is for all practical purposes flat 
from 20 to 20,000 cps, being down a 
fraction of a db at the latter frequency. 
This is no more than one has a right to 
expect from any reasonably good hi-fi 
amplifier. 

In its power response the MC-60 
shows its true mettle. It will deliver its 
full output from 15 cps to 10,000 cps 
without significant distortion, and 80% 
of full power at 20 Kc. This high 
order of performance is reflected in the 
distortion curves. It is noteworthy that 
the distortion at 20 cps is entirely 
negligible until practically maximum 
output is developed. In addition to 
good design, this indicates no skimping 
in the size of the output transformer 
(a common weakness of lesser am-
plifiers). Merely lifting the amplifier 
(which weighs 46 lbs.) should con-
vince anyone of this fact. 
The 1,000-cps harmonic distortion 

of this amplifier is so low that our 
equipment cannot measure it at power 
levels below 15 w. The inherent dis-
tortion of our test oscillator and har-
monic-distortion meter is approximately 
.06%, and we do not ordinarily attempt 
to measure distortion levels below 0.1%, 
since the instrument limitations would 
then affect the final results. 

Sensitivity is 0.15 I/ input for 10 w 
output at maximum gain. With the in-
put jack open, hum and noise level is 
84 db below 10 w; with the input 
shorted, the corresponding figure is 90 
db; and with the input level-set con-
trol turned all the way down, hum and 
noise level is 93 db below 10 w. 
The IM distortion curve falls between 

the 20-cps and 1,000-cps harmonic-
distortion curves, as one might expect, 
since it is largely an indication of the 
amplifier's distortion at 60 cps (the 
lower of the two test frequencies in the 
IM test). Notice, however, that the IM 
distortion remains quite low up to 
power outputs of 80 to 85 w, while the 
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harmonic distortion rises sharply at 55 w. 
The explanation of this phenomenon 
lies in the matter of power-supply 
regulation. The voltage applied to the 
output tubes is 415 y at low signal levels, 
but falls to 350 y at full output because 
of the high current drawn by the tubes 
under this condition. The nature of the 
IM test is such that the peak power is 
supplied only for a fraction of the time, 
and the average power is approximately 
3/3 of the maximum. From this we con-
clude that the MC-60 can deliver ap-

proximately 55 w continuously, but will 
handle short bursts (possibly up to 
1/4 -second in duration) of up to 85 
watts without significant distortion. Since 
the nature of music is such that large 
peaks are of brief duration, the MC-60 
could fairly be called an 80 to 85-watt 
amplifier for home music systems. 

The question may arise as to why 
this amplifier, rated at 60 w, delivers 
only 55 w continuously in our tests. 
There are three possible reasons, and 
we suspect that all three are involved 
to some extent. First, there is in-
evitably some error in measurement, 
which is most severe in power meas-
urements. The probable error in our 
power measurements is 5 or 6%, which 
could account for a large part of the 
apparent discrepancy. Second, the con-
dition of the particular output tubes 
may have a considerable effect on the 
maximum output. We have measured 
other MC-60's which delivered 65 w 
continuously. Third, the AC line volt-
age has a profound effect on the power 
capability of an amplifier. Our line 
voltage was 117 volts, accurate to 1%. 
The MC-60 specifications call for a range 
of line voltages from 117 to 125 v, and 
the amplifiers are shipped with the 
power-transformer primaries connected 
for 125 v. If ours had been connected 
for 117 v, there is no doubt that this 
amplifier would have delivered well 
over 60 w continuously. 

The 60-cps square-wave response 
shows the excellent low-frequency re-
sponse and low phase shift. The 10-Kc 
square-wave picture, with the maximum 
setting of the amplifier's gain control, 
shows a certain amount of ringing, ap-
parently at 60 to 70 Kc. With the gain 
set to 6 db below maximum, the 10-Kc 
square wave shows considerable round-
ing, but no trace of ringing. Apparently 
the shunting effect of the input capac-
itance of the amplifier on the gain con-
trol reduces the gain above 20 Kc 
materially. There is no significant effect 
below 20 Kc, however. 

The 6550 output tubes are literally 
loafing along at 63% of their rated dis-
sipation at zero signal level (which is 
the way they would be operating prac-
tically all the time in a home music 
system), and reach only 85% of rated 
dissipation at full 55 w output. Al-
though we cannot imagine deliberately 
operating the MC-60 under overload 
conditions, this must never be done. If 
it is overdriven it is possible to greatly 
exceed the rated dissipation of the tubes. 

The MC-60 was stable under all con-
ditions of capacitive loading, and would 
deliver 20 w at 10 Kc into a 3-gfd 
capacitive load. This simulates the load 
of a push-pull electrostatic speaker, which 
drastically reduces the high-frequency 
power capability of any amplifier. 

In all other respects the MC-60 

Continued on page 48 
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This family found kits the solution to its 

music, budget, and high-fidelity problems 

by ALAN THRASHER 

TAKING things apart to see why 
they won't run has always been 

an easy and popular activity of Ameri-
cans. Now the kit makers have made it 
just as easy to reverse the process, and 
put things together that will run. 
I had my doubts when I first read ad-

vertisements promising that an unskilled 
person could buy a kit and build an 
FM tuner or an amplifier with the aid 
of only a few simple tools. Now I know 
it's true. 
My wife and I had been 

wishing for months that we 
had a better music system for 
our home. We had the usual 
TV set, a couple of AM radios, 
and a weary 78-rpm record 
player; but we knew we were 
missing the fine musical pro-
grams that our friends were 
getting over FM radio. 
We live in Pasadena, next 

door to Los Angeles, and there 
are a dozen or more FM sta-
tions in the area. These sta-
tions have large libraries of 
fine recorded music and a pro-
gram to suit any mood is on 
the air at almost any hour. 
We were in the process of 

remodeling the interior of our 
old house and wanted a music 
system that could be installed 
eventually in built-in cabinets. We also 
wanted it arranged so we could add 
units in the future. 
I had misgivings about trying to build 

electronic instruments on my own; but 
Jeanne finally convinced me to order 
some kits and give it a try. 

"After all," she argued, "if you do 
get in trouble, you can always get an 
expert to help you out." 
We decided to get three Heathkits: 

an FM tuner, an amplifier, and a speaker 
system. We found these would come 
to $85, and that was well below the 
price tag on a comparable outfit in al-
ready assembled form. So we took the 
plunge. 
When our kits arrived by express I 

had some momentary qualms, but the 

express driver gave me some reassurance 
when he remarked, "I've sure been de-
livering a lot of these things. Every-
body must be going in for electronics. 
Fm about ready to get some myself." 
We unpacked the carton containing 

the tuner parts first. While I was sort-
ing them out Jeanne sat down to read 
the manual of instructions. When she 
finished it, I read it through and was 
surprised to see how detailed the ex-

planation was and how much easier the 
project was made by the inclusion of 
pictorial diagrams showing each step. 

The layout of parts and the wiring 
process was described, step by step, and 
a box was provided where each step 
could be checked off when finished. 

Getting good smooth-soldered con-
nections is an art quickly learned; and 
the manual indicated exactly when to 
solder so that it was never necessary 
to reheat a joint once it had been 
formed. This is important because sol-
dered connections which have had to be 
reheated two or more times are most 
likely to give trouble. 
We sorted the parts into piles — re-

sistors in one, capacitors in another, and 
so on. This made it easier to find each 

part when it was time to wire it into 
the set. We went slowly, checking each 
part twice to be sure it was the right 
one and checking its position against 
the manual and the wall charts which 
were furnished. 
I think the most important word of 

advice I could give to another person 
setting out to assemble a kit would be: 
go slowly. One hookup wire soldered 
to the wrong terminal, or a mix-up of 
resistors which all look pretty much 
alike, could prevent the completed set 
from operating. Such a mistake would 
be difficult to find after the whole job 
was finished. 
When the tuner was completely wired 

we put it aside, since we could not test 
it until we had the amplifier and speaker 
system in operation. 
The amplifier was much easier to as-

semble after our practice on the tuner. 
It was completed in about four hours 
one evening. The tuner had taken ten 
hours. 

Putting together the speaker system 
was more a matter of joinery than elec-
tronics. The top, bottom, and sides of 

the cabinet were fastened to-
gether and glued, the grille 
cloth tacked in place, and the 
speakers mounted with screws. 
The only wiring on the speaker 
system was a small bit on the 
crossover control. 
When all three units were 

completed we hooked them up 
and turned on the switches, 
keeping our fingers crossed. 
"My gosh, it works," was 

about all I could say when the 
first musical notes came float-
ing out of those speakers. 

But along with the music 
there was a loud hum. No 
amount of fussing with the 
controls had any effect, and I 
supposed that the annoyance 
was caused by either a wrong 
connection in the amplifier or 
by an improperly shielded wire 

in either the tuner or the amplifier. 
We rechecked all the wiring against 

the diagrams and all seemed to be in 
order. Then I tried moving the leads 
with a pencil to see if any change could 
be noted. No change. 
An experienced radio hobbyist or 

serviceman would probably have guessed 
immediately what the trouble was. I 
finally found it after about an hour, 
and then more or less by accident. After 
trying everything I could think of with-
out success I was sitting, chin in hand, 
staring at the amplifier when I suddenly 
noticed that the shield cups on the cable 
running from the tuner to the amplifier 
were not pushed down over the termi-
nals. The outer shield of this cable 

Continued on page 48 
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How do parallel and series connections 

affect loudspeaker performance? 
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On Loudspeakers and 
Impedance 

"If I connect two 8-ohm loudspeakers in 
parallel," the voice on the other end of 
the wire asked, "I should connect them 
to the 4-ohm tap on the amplifier, 
shouldn't I?" After confirming this point 
the next question was, "Why would one 
loudspeaker sound louder than the other, 
to the extent that the sound seems to 
come all from the first loudspeaker?" 

"Well, it could be that the first loud-
speaker is more efficient than the other 
one," I suggested. "That's what I 
thought," the voice came back, "but now, 
if I connect the two in series, this should 
go to the 16-ohm tap of the amplifier, 
right?" "Right." 

"But now I find that the loudspeaker 
that was the quieter when they were in 
parallel is the louder when they are con-
nected in series. How do you explain 
that? If No. 1 loudspeaker is the more 
efficient of the two, wouldn't that one 
sound the louder whichever way I con-
nect them?" "That's true," I conceded. 
"How do you explain the fact that 

No. 2 loudspeaker is the louder when 
they are connected in series," the voice 
went on to inquire, "and how can I 
connect the two loudspeakers so they 
will sound about equally loud in the 
same room?" 

This puzzlement really arises through 
assuming that a loudspeaker's impedance 

Fig. r. A zo ohm potentiometer may be 
used to balance parallel-speaker levels. 

by NORMAN H, CROWHURST 
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is precisely what it says on the label. At 
best, the rated impedance of a loud-
speaker is somewhat nominal. An 8-ohm 
loudspeaker, to take the example quoted, 
cannot possibly be 8 ohms at all fre-
quencies. 
The conventional dynamic-type loud-

speaker has an impedance which begins, 
at very low frequencies, as just the 
voice-coil resistance. At the low-fre-
quency dynamic resonance of the loud-
speaker in its enclosure, the impedance 
rises to perhaps three or four times this 
value. Then, at some higher frequency 
again, usually in the region of 800 to 
1,000 cps, the impedance dips to a little 
more than the voice-coil resistance. 
Finally, at higher frequencies, the induc-
tance of the voice coil causes the im-
pedance to rise again. 
When a loudspeaker is stated to have 

a nominal impedance of 8 ohms, this 
could mean its impedance in the region 
of 800 to 1,000 cps, or its impedance at 
the low-frequency resonance, or at some 
point between thèse. Consequently, ac-
cording to where the nominal value is 
taken, the impedance at other frequencies 
may deviate above or below the nominal 
value, or on both sides. 

Another factor in loudspeaker im-
pedance is the practical question of how 
any particular value is achieved. Only a 
certain number of things can be changed 
in winding a voice coil. For example, 
the voice coil may consist of one layer 
of a certain wire gauge, or two layers of 
another gauge of half the• diameter, 
which will give four times as many 
turns, or three layers of one third the 
gauge of the original coil, yielding nine 
times as many turns. These three pos-
sibilities will have resistance in the 
ratio 1:16:81. 

Length of layer, or small deviations 
in wire gauge, can affect the voice-coil 
resistance and its consequent impedance 
to some extent, but there are a limited 
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number of choices for any given voice-
coil dimensions. If a manufacturer wants 
a loudspeaker of 8 ohms nominal im-
pedance, he may find that the choice of 
wire gauges gives him the alternative 
of 6 ohms or 10 ohms. Which would 
he choose? 

Most amplifiers operate with a high 
damping factor; therefore, the voltage 
delivered by the amplifier is little affected 
by the resistance or impedance it has to 
feed. The 6-ohm speaker will draw 13¡ 
times as much current as the 10-ohm 
speaker and, other things being equal, 
will produce this much more acoustic 
power and be a little more than 2 db 
louder. That gives the impression that 
the loudspeaker is a little more sensitive. 

Possibly another loudspeaker man-
ufacturer comparing his units with those 

Fig. 2. Equivalent diagram showing 
impedance of series-connected speakers. 

of competitors may find that his com-
petitor has made the loudspeaker seem 
more sensitive by using a voice-coil 
resistance lower than his. So what does 
he do? He has to compete, and perhaps 
he lowers his voice-coil resistance too. 
The result may be a nominal 8-ohm 
loudspeaker that should truthfully be 
rated nearer to 4 ohms. 

This seems to be the explanation in 
my friend's case. When the two loud-
speakers were connected in parallel, the 
one that had the lower actual impedance 
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drew the most current and, consequently, 
seemed the loudest. But when the two 
were connected in series, they both 
passed the same current, and the one 
that had the higher impedance utilized 
the greater voltage. In series, then, 
the loudspeaker with the higher actual 
impedance seemed the louder. 

In answer to the second part of his 
question, I suggested connecting the 
two speakers in parallel, with a 10-ohm 
wire-wound potentiometer as a variable 
resistance in series with the loudspeaker 
that seemed the louder (Fig. 1). The 
resistance is adjusted until both loud-
speakers seem to give the same volume. 
This would probably result also in more 
nearly correct loading for the amplifier 
because in all probability the reason for 
one loudspeaker sounding the louder 
was a lower actual impedance than its 
nominal rating. 
Had the same loudspeaker sounded 

louder, by about the same difference, 
whether the two units were connected 
in series or parallel, then the difference 
would have been due solely to the rel-
ative efficiency of the two units. 

Solving this little problem, however, 
got us into a discussion of the relative 
merits of series or parallel connection of 
loudspeakers. "Why is it," my friend 
wanted to know, "that it is always 
recommended to connect loudspeakers 
in parallel, and never in series?" 

Basically, the reason is that a dynamic 
type of loudspeaker is a voltage-driven 
device. This is why amplifiers with high 
degrees of damping (which means the 
output voltage is little affected by the 
impedance connected to it) have become 
important for driving dynamic loud-
speakers. 

If two speakers are connected in 
parallel, then each of them is fed from 
a low source resistance (or from a high-
damping-factor source). On the other 
hand, if the same two loudspeakers are 
connected in series across an appropriate 
amplifier tap, then each loudspeaker is 
fed from the amplifier through the im-
pedance of the other speaker. 

Assuming for the moment that both 
loudspeakers are purely resistive at their 
nominal values (that is, each has an 
impedance of precisely 8 ohms) at all 
frequencies, then each loudspeaker will 
be operating as if the amplifier had a 
damping factor of 1: an output im-
pedance equal to the load. Of course, 
this "output" impedance is that of the 
other loudspeaker (Fig. 2). 

In practice, the impedance of a loud-
speaker is not a constant resistance; 
therefore, the interference with damping 
can be more than this at some frequen-
cies. The dynamic resonance of one 
loudspeaker will boost the actual im-
pedance in series with the other one to 
quite a high value. 

Interaction between the electrical res-

Continued on page 41 
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The Stereo Recorder 
If advertisements and articles in the pop-
ular press are any indication of the status 
of stereophonic sound, it is the greatest 
advance in high fidelity since the "life-
time" osmium phono stylus, bringing to 
listeners the breadth, the spaciousness, the 
realism, and the oh-so-thrilling emotional 
impact of sound whose roundness and 
firmness is equalled only by the real 
thing.* "Old-fashioned high fidelity," we 
learn with breathless wonder, "is as 
shades of sonic gray compared to the 
incomparable tonal colors spread in a 
glorious soundscape by the magic touch 
of stereo, and available to you through 
the new Superphonic Stereorama tape 
player with single-knob control, twin 
speakers for all the highs and all the 
lows, and handsome styling by Anton 
Vechtenstein of Vienna, London, and the 
Riviera." 

Somewhere amid all this foofaraw and 
ballyhoo surrounding the second-chan-
nel revolution are some grains of truth, 
which are worth taking note of. As a 
matter of fact, I had started out this 
month with the idea of plunging without 
ado into a discussion of the special re-
quirements for stereo tape recorders, but 
the more I mull over the fringe factors 
the more I think I'd better preface that 
with a few observations about the nature 
.of this beast that has suddenly come into 
the limelight. 

Stereo is a revolutionary medium of 
home sound reproduction, but as a me-
dium it is not new. Neither is it a rev-
olutionary phenomenon which must, by 
definition, be high fidelity. There is good 
stereo and there is dreadful stereo, just as 
there is high fidelity and medium 
fidelity and practically no fidelity at all. 
'Unless my memory fails me, phonograph ad-
vertisements were touting reproduction 'just like 
the real thine before the 20s, but let's just try 
to ignore that. 

Simply "going stereo" will not make a 
reproducing system significantly higher fi 
than it already is, unless the conversion 
involves adding a better speaker, am-
plifier, or what have you, in the second 
channel. Despite stereo, fidelity is still 
gauged by frequency range, smoothness, 
phase shift, transient response, stability, 
and lack of distortion, and while stereo 
can greatly improve subjective realism of 
any given system, it does not really in-
crease its fidelity. So let's get the facts, 
Ma'am. 

The so-called stereo effect is a purely 
subjective thing, and different observers 
will often describe it in different terms. 
To me, the most important difference 
between monaural and stereo is the 
feeling of spaciousness and power that 
stereo adds. I get an impression of the 
actual size of the hall in which the 

Thinking about buying 

a stereo tape recorder? 

Here are some tips to 

make selection easier. 

recording was made, and observe a 
general enhancement of musical dynamics 
that seems to add many db of dynamic 
range to the recording. In addition, of 
course, there is the sense of direction-
ality which puts the performers in their 
respective places across the mentally con-
jured stage, and there is also a marked 
improvement in detail, which facilitates 
"spotting" in space and following by ear 
sonic intricacies which would normally be 
jumbled together when reproduced mon-
aurally. Essentially, stereo is nothing more 

than two monaural systems side by side, 
but the slight differences between the 
sounds picked up by the microphones are 
heard by the listener as the stereo effect. 

The microphoning and the loud-
speakers determine whether we hear a 
single, unified source spread between the 
speakers, or whether we get a two-point 
effect affectionately known as the hole-
in-the-middle. There are other things 
which affect this center fill, too, and 
that's where we may start considering 
stereo tape recorders. 
When we describe a basic stereophonic 

system as being made up of two separate, 
isolated channels, it is reasonable to as-
sume that these channels are totally 
isolated. In actuality, they are never com-
pletely isolated, and this interchannel 
leakage can be a good thing under cer-
tain circumstances. 

It is perfectly obvious that, were we 
to play one track of a monaural twin-
track tape on a stacked stereo head that 
leaked, we would hear some of the 
reverse track in the background as in-
terference. This is a case where inter-
channel leakage would be a bad thing. 
But if we were to play a stereo tape on 
the same head we would not hear the 
leakage, because both tape tracks would 
be carrying approximately the same ma-
terial. On the other hand, though, if the 
leakage between channels were particu-
larly bad, we might even get an improve-
ment in the stereo reproduction. Shock-
ing idea? Not at all. 

Anyone who has played around with 
two speakers driven by a single ampli-
fier has noticed that, when the speakers 
are balanced and connected in phase, 
the sound will seem to emanate from a 
spot midway between them — the exact 
antithesis of the typical stereo system 
with its sonic hole in the middle. It 
would seem that if a system could be 
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somewhere between isolated stereo and 
two-speaker monaural, the result could 
be an even distribution of sound from 
the left speaker to the right one, and this 
is precisely the case. Severe interchannel 
leakage, or purposeful interchannel mix-
ing will, of course, sacrifice some of the 
directional qualities of stereo, but the 
resulting center fill — to my mind — 
is more than adequate compensation for 
this. So, point number one: if a stereo 
machine is to be used to play monaural 
half-track tapes as well as stereo tapes, 
make sure it has good interchannel iso-
lation (at least 50 db). If it is going 
to be used only for stereo tapes, forget 
about the isolation altogether — any 
existing machine will be good enough. 
A second requirement which is fun-

damental to and exclusive with stereo 
recorders is the special ultrasonic-bias-
supply provision. Obviously, both chan-
nels are going to have a recording bias 
supply, and it would seem logical to 
purchase a tape deck with a stereo head, 
plus two record/playback preamplifiers. 

record amplifiers housed in a single case. The Concertone stereo recorder has its two 

Unfortunately it's not so simple as all 
that. 
The ultrasonic bias used in tape re-

corders has a frequency of 40 Kc or 
higher; it will never become audible as 
a whistle in the background of the re-
produced tape. However, a 60-Kc bias 
supply, for instance, is never likely to 
be exactly 60 Kc in frequency. If the 
manufacturer's quality control is ex-
traordinarily good, the bias frequency 
may fall between 50,500 and 60,500 cps, 
but 60,050 is the closest it is ever likely 
to get. If two of these record/play-
back preamps are used together for stereo 
recording, their bias signals together will 
produce a very audible beat note within 
the audio range. 
To avoid this possibility, a well-

designed stereophonic tape recorder con-
tains only one bias oscillator, which 
supplies both halves of the erase and 
record heads. 
The Ampex 601-2 recorder, for in-

stance, is a unitized combination of the 

basic 601 deck, a 601 record/playback 
preamplifier with bias oscillator, and a 
second "slave" amplifier section which 
consists of a 601 preamp minus its os-
cillator. The master preamp's oscillator 
serves both channels. A similar slave 
record/playback unit, designated the RP-
61S, is sold by Viking of Minneapolis for 
stereo recording with the popular Viking 
deck and the RP-61 record/playback 
preaznp. Some of the early Berlant ster-
eo recorders, however, used a pair of 
standard record/playback preamps with 
their own individual oscillators. It was 
necessary with these to keep the oscil-
lators trimmed right on their nominal 
operating frequencies to avoid whistles 
while recording — a ticklish job at best. 
One question that is always good for 

a heated discussion among stereo re-
cordists concerns the advisability of two 
recording-level indicators rather than one 
that can be switched from one channel to 
the other. There is no disagreement over 
the fact that the two channels on a stereo 
tape should be very well balanced, so 

that each tape will not require its own 
unique setting of the playback system's 
balancing control. Proponents of the sep-
arate record-level indicators claim that 
best balance can be obtained only in this 
way; single-meter adherents argue that 
there is so much difference between the 
programs picked up in the two channels 
that their different level indications on a 
pair of meters will simply be misleading, 
and will encourage unnecessary level-
control manipulation. 

Actually, the only way of obtaining ac-
curate channel balance is by ear, while 
monitoring the entire output from the 
recorder through carefully prebalanced 
speakers or headphones. Perhaps an even 
better way is by means of a meter or 
indicator which shows the difference in 
levels between channels; however, since 
there isn't such a device at the present 
time, the stereo buyer's choice must be 
between two conventional record-level 
indicators (as on the machines men-
tioned above), or a single switchable 

Viking recorder is adaptable to stereo 
by using two preamps and stereo heads. 

meter like that used on the British Fer-
rograph 88 and the recorders made by 
Educational Laboratories, Incorporated. 

Aside from the points that I've men-
tioned, the stereo recorder should be se-
lected on the same basis as a monaural 
one — speed regulation, distortion, fre-
quency response, and mechanical sta-
bility. 

If your present recorder strikes you as 
being passably good but nothing to rave 
about, a stereo version of the same ma-
chine may impress you for a while, but 
won't satisfy you in the long run any 
more than did your present unit. Use 
your monaural standards of judgment 
when buying a stereo recorder, and then 
simply check to make sure it has (1) 
enough channel isolation to suit your 
specific needs, (2) a single bias oscillator 
supplying both recording amplifiers, and 
(3) the monitoring facilities that you 
feel you'll need. 

One version of record circuit uses a 
single oscillator to power both heads. 

APRIL 1958 33 



— 

JI 
by PAUL PENFIELD, Jr. in audio circuits 

PART Xa: Transistor output stages 

FOR low-level stages the transistor-
circuit designer has his choice of 

three configurations to use: common-
emitter, common-base, and common-col-
lector. We have seen that except in 
unusual circumstances common-emitter 
is the only one to use because of its 
higher gain. 

In building power transistor stages, 
however, the designer has more freedom. 
He is free to choose any of these three 
configurations. But he may also operate 
the stage Class A, Class B, or Class AB. 
Each class of operation has its own ad-
vantages and disadvantages. In addition, 
he may decide to use a single transis-
tor, or a pair in any of three types of 
push-pull circuits — conventional push-
pull, single-ended push-pull, or comple-
mentary push-pull. Certain combinations 
are not practical, but in all the designer 
has a choice of some thirty circuits. 

Let's look at the advantages and dis-
advantages of each of these. 

Configuration 
Unlike the low-level case, there are some 
advantages in using common-base and 
common-collector configurations. 

Common-Emitter. Advantage is large 
power gain, just as for low-level stages. 
Unfortunately, distortion is the highest 
of the three configurations. 

Common-Base. Intermediate power 

Fig. r. Characteristic curves with op-
erating points marked A, AB, B and B'. 
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gain, and low distortion when driven 
by a high-impedance driver. 

Common-Collector. Low power gain, 
but low distortion when driven by a 
low-impedance source. 
The lower distortion in the common-

collector and common-base configura-
tions is a real advantage only if a driver 
is available which can deliver the nec-
essary higher driving power without dis-
tortion. 
The common-emitter configuration is 

the one most used for power stages as 
well as for low-level stages, so the 
analysis from now on will be for this 
configuration. Typical circuits and graphs 
shown will be for common-emitter 
stages. 

Class of Operation 
Whether a transistor or a pair is op-
erating Class A, Class B, or Class AB 
depends on the quiescent bias point 
chosen. 

Class A. Low-level stages are invar-
iably run Class A, and the biasing 
methods described in previous install-
ments' of this series were for this class 
of operation. 

Class-A operation occurs when the 
transistor or transistors are run in the 
so-called linear region entirely. The 
no-signal, or quiescent, bias places the 
transistor at a point like A in Figs. 1 and 
2; each of these diagrams was explained 
in some detail in the preceding article 
of this series. The current can both 
increase and decrease from this point, 
as demanded by the signal. 

For greatest power output with a 
given maximum power dissipation (set by 
the temperature rating of the transistor 
and the cooling methods), the AC load 
resistance seen by the transistor should be 
merely the voltage at A divided by the 
current at A. The entire load line should 
be on the safe side of the maximum dis-
sipation. The dissipation is greatest with-
out a signal — that is, at the point A, 

See "Transistors in Audio Circuits," Feb., Mar., 
Oct., and Dec. 1957 issues. 

provided the load resistance is chosen as 
just specified. If A is picked so that dis-
sipation is safe at that point, then the 
entire load line will be safe. 

Either one transistor or a pair, push-
pull, may be operated Class A. 

Distortion is rather low in Class-A 
operation, and what distortion there is is 
of low-order — mainly second harmonic. 
This gives a "soft" distortion. The no-
signal current is quite high, implying 
that this method of operation is wasteful 
of battery power. 

The maximum collector efficiency' is 
50% for a sine-wave signal. This figure 
holds also for plate efficiency of a vac-
uum-tube power stage. But because 
filament power is not included in this es-
timate, vacuum-tube amplifiers never ap-
proach this value in over-all efficiency. 

05 10 IS 
BASE -EMITTER VOLTACE,VBE 

Fig. 2. Text explains how choice of 
operating point determines distortion. 

Transistor stages, however, often do. 
The output power from a Class-A 

single-transistor stage cannot exceed one-
half the maximum power dissipation. 
Using a pair of transistors, the power 
output cannot exceed exactly the max-
imum allowable power dissipation. 

In practice it is difficult to get close 
to these theoretical limits because of 
transistor nonlinearities, cutoff current, 
saturation resistance, and a desire for 
good bias-point stability. 

Class B. Class-B operation occurs 
when the transistor is normally biased 

2Useful power output divided by final-stage power 
input, exclusive of the signal input power. 
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exactly at cutoff (at the points marked 
B in Figs. 1 and 2 ), and so conducts cur-
rent only half the time. Clearly, one 
transistor operated Class B has an in-
tolerable amount of distortion, and this 
method of operation requires two tran-
sistors used together. Whenever one is 
cut off, the other conducts. Thus, when 
the two outputs are combined, they add 
together to give a good replica of the 
original signal. 
The difficulty is in combining the two 

signals properly, and in providing a 
smooth transition from one transistor to 
the other. The transfer curve has a 
sharp kink in it near the bias point, as 
we saw last month. Because of this sharp 
kink, the output current will be quite 
different from the signal point. The 
net result is that when the two signals 
are combined a sine-wave input voltage 
(Fig 3A) becomes distorted in the man-
ner indicated in Fig. 3B. This "cross-
over distortion" is very obnoxious since 
it increases in percentage as the signal 
is decreased, unlike the more usual forms 
of distortion which decrease in percent-
age as the signal is turned down. 

It is possible to eliminate crossover 
distortion by driving the stage with a 
high-impedance source, thus controlling 
the input current, not the input voltage. 
Unfortunately, this tends to make the 
bias point more unstable with temper-
ature changes. 

Crossover distortion can also be mini-
mized by biasing the stage slightly away 
from cutoff, as shown at point B' in 
Figs. 1 and 2. 

Because of the fact that Class B am-
plifiers depend on transistor nonline-
arities, we cannot use capacitor coupling 
to drive them. If we did, a normal-sized 
signal would drive each transistor al-
ternately between cutoff and conducting 
conditions, making the average current 
through the coupling capacitor some-
thing other than zero. The capacitor 
would then charge up and alter the bias 
point of the stage so that we would have 
an extreme amount of crossover distor-
tion. Transformer coupling or direct 
coupling is necessary. 

The bias-point voltage should be less 
than one-half the maximum allowed 
voltage, since during the "off" half-cycle 
the collector voltage rises to twice its bias 

Fig. 3. Single-ended push-pull circuit. 
Two identical transistors are required. 

Fig. 3A. Pure sine wave has this shape. 

Fig. 3B. Effect of crossover distortion. 

value. The load resistance seen by each 
transistor should be greater than VI/4P, 
where V is the bias voltage and P is the 
maximum allowable power dissipation 
per transistor. 

Class-B operation has the advantage of 
very low standby power, since the bias 
current is so small. Furthermore, the 
collector efficiency is high — theoretical-
ly, no higher than 78% for a sine-wave 
signal. With practical transistors, am-

Fig. 4. Conventional push-pull output 
circuit, shown without the bias network. 

plifiers can be built that are 60% to 
70% efficient. 
The output power from a pair of 

transistors operated Class B is always 
less than twice the maximum allowable 
power dissipation per transistor, P. In 
practical cases it is difficult to obtain 
outputs close to this limit, however. 

Class-B amplifiers are quite practical 
for portable radios, phonographs, and 
other equipment for which extremely low 
distortion is less important than low 
standby power and high efficiency. 

Class AB. The bias for Class-AB 
operation is between that for Class A and 
Class B. Figs. 1 and 2 show one suitable 
point (marked AB). Most of the fea-
tures are compromises between the fea-
tures of Class-A and Class-B operation. 
Standby power is moderate but not as 
high as for Class A. Efficiency is limited 
by a number somewhere between 50% 
and 78%. Distortion is quite low for 
small signals but gets worse as one stage 
goes into cutoff. 

Class-AB operation may be a suitable 
compromise for some purposes. Two 
transistors are necessary for low-distor-
tion operation. 

Just as with Class-B stages, capacitor 
coupling will not work for Class-AB 

operation. fransformer or direct coup-
ling is used. 

Types of Circuit 
You can use one transistor for a power 
stage, or two in push-pull — either con-
ventional push-pull, single-ended push-
pull, or complementary push-pull. 

Single Transistor. This type of cir-
cuit must be operated Class A. The cir-
cuit is very simple, certainly much sim-
pler than any of the push-pull stages. 
It looks just the same as low-level stages, 
except that the currents (and possibly 
the voltages) are higher. It is easy to 
bias, using the same techniques as are 
useful for low-level stages. Coupling to 
and from the stage may be via a trans-
former, a capacitor, or any of the meth-
ods useful for low-level stages. Tan-
dem coupling is quite practical, and, in 
fact, when using it the driver stage can 
be used to control the bias of the last 
stage. 
A single-transistor power stage is cer-

tainly the easiest to design, easiest to 
drive, and easiest to bias properly. The 
input and output are both single-ended, 
which means it is easier to couple to. 

Conventional Push-Pull. Suitable for 
operation in Class A, Class B, or Class 
AB, conventional push-pull circuits re-
quire two identical transistors — both 
p-n-p, or both n-p-n. As the basic cir-
cuit (Fig. 4, shown without the bias net-
work) indicates, both the input and the 
output are double-ended. A phase split-
ter of some kind is required as a driver 
(a transformer is shown in Fig. 4), and 
an output transformer is necessary to mix 
the two outputs. 

Capacitor coupling to the stage from 
any of the phase inverters shown in 
Part 7 of this series' is all right when 
the output stage is operated Class A. 
Otherwise, a transformer or directly 
coupled input is necessary. 

Biasing this type of circuit is not 

Fig. 6. Complementary push-pull circuit 
uses one p-n-p and one n-p-n transistor. 

difficult. If a transformer input is used, 
the bias may be applied to the center tap 
of the secondary. Otherwise, each transis-
tor can be biased by a separate network. 
You may have read somewhere that 

push-pull operation eliminates second-
harmonic distortion, as well as fourth, 
sixth, eighth, etc., order distortion. The-
oretically this is so, provided the two 
transistors are exactly matched in all 

Continued on page 43 

sSee Dec. L957 issue, p. 28. 
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MORNING GLORY PHONOGRAPH 

COURTESY OF OLIVER READ COLLECTION 

Iwas 
almost 
through 
with hi-fi 

...until 
I heard a 
NORELCO 
speaker! 

My brother-in-law is an electronic engineer. 
He told me what hi-fi components I should 
buy. He kept repeating something about 
series impedance and shunt capacitance. 
My TV repairman disagreed with my 
'brother-in-law. He was hipped on push-pull-
parallel triodes in Class A. The salesman in 
the hi-fi salon shook his head sadly over 
Lboth of their recommendations. I was ready 
!to quit. I started to negotiate with the 
>antique shop for their 1906 wind-up 
gramophone, complete with morning-
glory horn. 

Then, at a friend's house, I heard a 
NORELCO loudspeaker. Suddenly, I was at 
peace. Man, this sounded like music! Sweet 
highs, smooth lows, clean middles—and not 
an oscilloscope on the premises! I asked my 
experts to stop confusing me and bought my 
own NORELCO speaker. I have been a 
delighted and electronically unencumbered 
listener ever since. (You can be, too—and you 
can get some valuable information you can 
understand from North American Philips 
Co., Inc., High Fidelity Products Division, 
230 Duffy Ave., Hicksville, L. I., N. Y.) 

INORELCO 
loudspeakers 

EP 

a complete line of 5" to 12" high-fidelity 
speakers and acoustically engineered enclosures 

' 

Tape Identification 
Individual tracks of double-track re-
corded tape can be identified by dots of 
white splicing tape near each of the 
threading ends. Use one dot for track 
one, two for track two. 

R. L Browning 
Texas City, Tex. 

Setting Fixed Bias 
Users of amplifiers with fixed bias, that 
is, bias on the grids of the output tubes 
set with a potentiometer, will often have 
difficulties if there is a wide variation 
in line voltage. The instructions which 
come with such amplifiers indicate that 
the bias should be set at some fixed 
potential, usually between —35 and 
—47 volts DC. This is almost always 
the case with such tubes as the EL34/-
6CA7 and the 6550. Manufacturers of 
these amplifiers usually do not specifically 
point out that this bias setting must 
always be in relation to the line voltage. 
If the bias is set by the user at the arbi-
trary level recommended by the manu-
facturer without consideration of line 
voltage at the time of adjustment, then 
trouble is the result. If bias is set too 
low, the plates will heat up to a cherry 
red. If bias is set too high, distortion 
can result. 

Consider the typical situation. If the 
bias is set at —35 volts with the line 
voltage at 110 volts, the bias will rise 
to —38 1/2  volts if the line goes to 121 
volts. What is even more serious in 
terms of the life of the tubes, setting the 
bias at —35 with the line voltage at 
121 volts, the bias will drop to a danger-
ously low level when the line goes down 
to 110. 
The answer to the problem is a care-

ful setting of the bias level when the 
line voltage is 117 volts (the basis of 
all voltage potentials in transformers for 
home use). There is a margin of safety 
indicated in the specifications of most 
amplifier-operation manuals and within 
these limits satisfactory operation is pos-
sible, but in the case of fixed bias the 
setting must be in proper relationship 
to the other voltages in the amplifier. 
When setting bias according to the 

manufacturer's instructions, measure not 
only the bias, but the line voltage as 
well. If a variac or some voltage control 
is available for controlling the line volt-

age during the setting of the bias — so 
much the better. I have found that 
periodic checks of bias and line voltages 
over a two-day period with a chart of 
variations makes optimum adjustment 
possible. 

Edward T. Dell, Jr. 
Millis, Mass. 

Preparing Shielded Cable 
Many do-it-yourself audiophiles have 
been confronted, at one time or another, 
with the task of preparing the ends of 
shielded cable. I have found that a 4-
inch needle, such as might be used for 
sewing heavy material or mending sails, 
is very handy for this purpose. 
The procedure is as follows: remove 

about 11/2  in. of the outer cable jacket 
with a penknife to expose the shielded 
braid; use the needle to separate the 
strands of braid, and make a hole next 
to the outer jacket exposing the center 
conductor. Bend the cable sharply at this 
point, insert the needle under the center 
conductor, and pull it out through the 
hole. Finally, strip 1/4  in. of insulation 
from the center conductor or tailor as 
required, and the ends are ready for con-
nection. 
The needle also makes a handy scribe 

and in a pinch can be converted to a 
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test probe to get into those tight spots 
by twisting a wire through the eye of 
the needle and then slipping on a piece 
of sleeving to cover all but 1/4  in. of 
the sharp tip. 
The needle is so handy and the cost 

so small that my workshop will never be 
without one again. 

A. Hefflon 
Jamaica, Vt. 

Recorder Output 
On most single-chassis amplifiers, a tape-
recorder output jack can be added with 
very little time and trouble. On the 
Heath A-9C, for example, a standard 
phono jack connected through a .05-p,fd, 
600-volt molded capacitor to the input 
side of the volume control does the job. 

This places the recorder output after 
the selector switch and before the vol-
ume and tone controls where it is un-
affected by tone compensation and where 
recordings can be made with the speaker 
quiet. 

Be careful to keep the shielded lead 
going to the recorder from such an 
improvised output jack as short as pos-
sible — not over 2 or 3 ft. 

L. E. Johnston 
Madison, Wis. 

On Mounting Springs 
Suitable springs for mounting turntables 
in custom cabinetry are a problem, as 
the requirements are not easily met by 
household varieties. Rubber or plastic 
foam does not hold up well near a hot 
motor, nor in a dry climate. My solu-
tion is illustrated in a recent picture 
story in this magazine. Four "compres-
sion springs" with ground ends, made by 
Dorman Products of Cincinnati, were 
obtained from a local garage. They are 
1-inch-diameter, 2-inch-long coils with 
a compliance of about 0.1 in. per 
lb. These springs slip over some 3/4 -
inch bolts and rest on nuts screwed 
on the bolts. Leveling is accomplished 
by turning the nuts. 

The natural frequency of vibration 
for a weight supported by a linear spring 
is inversely proportional to the square 
root of the deflection of the spring so 
loaded. I designed my system for an 
average deflection of 3/8 in., which gives 
a frequency of about 5 cps; to get it 
down to 3 cps would require over an 
inch of deflection and make the system 
too shaky. The mounting shown in my 

Continued on page 45 

AUDIO FIDELITY 
records presents 
the world's first 

compatible 
stereophonic 
long-play records 

STEREODISCI 
FIRST major development in phonograph records 
since the transition from cylinder to disc. 

FI RST in a series of special Stereodisc versions of hits 
from the AUDIO FIDELITY catalog.   
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Cook "BN" Redivivus 
All the current hullaballoo about "new" 
stereo discs must amuse the handful of 
pioneering audiophiles who set up as far 
back as 1952-54 "outrigger" pickup 
systems to reproduce Emory Cook's 
twin-band binaural LP's, and who still 
claim that the eventual failure of this 
daring experiment was no fault of the 
dual-channel recordings themselves. Up 
to now, however, that claim has had to 
be taken on faith by the rest of us, 
who earlier had a chance to hear Cook's 
BN's only in his own audio-show dem-
onstrations. The latter never impressed 
me too much, although I found 
many of the Cook discs exciting enough 
in single-channel reproduction, but 
perhaps the main fault was my own then 
considerable skepticism about stereo's 
powers. At any rate, it's a special 
pleasure to be given a new and better 
opportunity to learn for myself how 
effective the original recordings actually 
are (and how thoroughly, as well as how 
early, Emory mastered the basic prob-
lems of stereo techinques) through 
their belated release in taped form. 

Eventually the whole Cook BN cat-
alogue, augmented of course by more 
recent recordings, will be made avail-
able on stereo tapes, but just the first 
three releases I have heard provide 
ample proof of notable technical crafts-
manship, especially in channel balance 
and fusion. Even the least striking of 
these, the 1954 Brahms First Symphony 
by the Boston Recording Festival Or-
chestra under Willis Page (Cook 1060 
ST), exhibits beautifully blended if not 
particularly vital sonics, although the 
rather limp and unsteady performance 
itself gives the whole work an unduly 
subdued mood — or background-music 
character. But if the memorable Speed 
the Parting Guest or "Hi-Fi in a Chime 
Shop," the hit of the 1953 audio show, 
no longer sounds ultrasensational, its 
transient response now seems cleaner 
and more attractive than ever, and its 
amusing lightweight popularizations of 
Varèsian percussion materials are a real 
delight to the ear in the present 1071 ST 
taping — even to listeners who ordinarily 
would find much of the Jimmy Carroll 

ensemble's quasi-film-cartoon music mak-
ing pretty childish for all its ingenuity. 
More impressive still is The King of 

Organs (1150 ST ), the first of the cur-
rent Cook releases which has not ap-
peared previously in BN-disc form (but 
which is being simultaneously issued in 
a conventional LP edition); for here the 
recording itself is much bolder, bigger, 
and more obviously up-to-date, yet it 
retains the same channel equilibrium and 
smooth "holeless" spread. Bill Floyd's 
program on the Paramount (New York) 
Wurlitzer is, incidentally, superior to 
most theatre-organ intermission enter-
tainments in its avoidance of the usual 
Mighty Wurlitzer interpretative excesses 
and forced novelty sound effects, but 
the outstanding technical attraction is the 
authentic reproduction not only of Par-
amount Theatre acoustics, but also of 
exactly pinpointed pipe-choir locations, 
whose dispersal over a broad area in 
both depth and width is made aston-
ishingly clear despite complete inte-
gration in the over-all reproduced-sound 
fabric. I still hope to hear Emory's fully 

developed stereo techniques devoted to 
more musically substantial works, but 
even here there is irrefutable evidence 
that all his present-day colleague-rivals 
must look to their laurels: the Old 
Master is a formidable challenger indeed! 

Still-Unrivaled LP's 
Many non-stereo-equipped listeners of 
today must suffer severely from a kind 
of inferiority complex as they find that 
their pleasure in many fine single-chan-
nel recordings is pooh-poohed by review-
ers who seem to delight in stressing the 
superiority of stereo tapings of the same 
works. But perhaps they can take some 
comfort both from the obvious fact 
that innumerable attractive works are 
still available only in LP form and from 
the less obvious one that under certain 
conditions — perhaps most notably in 
solo instrumental and vocal performances 
— there is comparatively little that ster-
eo, even at its best, can add. I have 
heard some fine stereo tapings of 
soloists, but except for their more ex-
pansive acoustical ambience, they sel-
dom have struck me as markedly more 
satisfactory than first-rate conventional 
LP's. And in the case of several current 
disc releases, it never even occurs to me 
to wish for stereo versions. 

Here are several I can commend 
wholeheartedly on their own sonic as 
well as musical merits: Frederick Mar-
vin's beautifully played and recorded 
program of piano pieces by Padre An-
tonio Soler (Decca DL 9937), a batch 
of nine sonatas in no way inferior to, 
yet distinctively different from, those 
of Soler's master, Domenico Scarlatti, 
and a more ambitious, infectiously jaunty 
Fandango in D minor — a truly as-
tonishing musical discovery. Louis Kent-
ner's piano recital (Capitol P 8400) is 
most exciting for its virtuosic Gounod-
Liszt Faust Waltz-Paraphrase, but even 
more treasurable for its restrained yet 
lyrically eloquent performances of three 
Liszt Sonetti del Petrarca. Kentner's 
two Chopin Impromptus and Nocturne, 
Op. 27, No. 2, are perhaps less unusual, 
but they too are played with fine delicacy 
and grace, and the unexaggerated sing-
ing piano tone with its exquisitely 
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blended high-register richness is an 
aural joy throughout. Another piano disc 
of a very different sort, which has its 
own nostalgic charms that I greatly 
doubt can be enhanced to any consid-
erable degree in a promised stereo 
edition, is Linda's Player Piano (Audio 
Fidelity AFLP 1846), a program of 
mostly old-time, mildly ragged, sen-
timental favorites spiced by surprisingly 
vivacious, however mechanical, piano-
roll versions of Under the Double Eagle 
and National Emblem marches — all of 
which sharpen the great regret of my 
youth (and one which I'm not ashamed 
to confess that I still feel) that I never 
owned a player piano of my own. 

Perhaps the finest of all sonic doc-
umentations of the blues is Big Bill 
Broonzy —His Story (Folkways FG 

3586), in which one of the greatest of 
blues singers not only illustrates his 
genuine artistry in a wide variety of 
musical examples, but also discourses in 
a deftly conducted interview with Studs 
Terkel on his own early career, the 
origins of his songs, and the essential 
nature of the blues idiom itself. Or-
dinarily I don't care overmuch for 
recorded talks, but here Broonzy ac-
tually has much to say which is well 
worth hearing, and che value of both his 
remarks and his performances is further 
enhanced by a model booklet distin-
guished both by Charles Edward Smith's 
illuminating notes and David Gahr's 
no- less-illum inating photographs. 

Where Stereo Excels 
In other musical domains, however, I 
can give but cold comfort to the LP-only 
listener. In stage works, for example, 
although the few operas we have had so 
far in stereo — principally the Concert 
Hall tapings of La Bohème (Rx 9) 

and Die Entführung eus dem Serail 
(Rx 52 ) — are far from satisfactory, the 
incalculable stereo potentialities are at 
least made more clearly explicit in the 
Broadway hit, West Side Story. Where 
the original-cast recording in LP (Co-
lumbia OL 5230) leaves a good deal to 
be desired, especially in conveying the 

dramatic impact of the violent ballet 
scenes and big ensembles, the stereo 
taping M R 13, two reels) is infinitely 
more exhilarating as well as immeas-
urably more realistic in capturing the in-
tricate details of Leonard Bernstein's 
brilliantly imaginative scoring. The "Gee, 
Officer Krupke!" chorus, in particular, 
simply has to be heard in stereo if 
one wants to relish its ribaldry with 
something closely approaching the full 
gusto of its live performance. 

Again in baroque music, stereo's su-
periority, if less overwhelming, is still 
clear cut, hard as it may be for the 
single-channel listener to realize that 
there can be much more in Janigro's 
Solisti di Zagreb Vivaldi Seasons and 
Eighteenth-Century Christmas Music 
than he can hear in the LP's (Vanguard 
BG 564 and BG 569). Alertly precise, 
buoyant, and finespun as these per-
formances are, they assume expansiveness 
too, as well as a more glowing warmth, 
in their twin-channel tapings (vRT 4002, 
Vivaldi; VRT 3017, with the Corelli, 
Torelli, and Bach items in the Christ-
mas program; and VRD 2, with the 
latter's Haydn Toy Symphony only). 

Another, more obvious example is 
the Black Watch Pipe and Drum Tunes 
(Phonotapes "Cameo" Sc 410), but 
here the advantage is not so much in-
creased hall (or armory) spaciousness 
over that in the earlier single-channel 
versions (Pmc 1009 tape and Folkways 
Pvi 8810 LP), as it is the more vividly 
dramatic illusion of a marching band in 
actual motion which, of course, only 
stereo can capture persuasively. 
No less impressive, even without the 

aid of moving sound sources, is the 
immediacy and infectious vitality with 
which stereo brings comparatively small 
ensembles almost literally alive right into 
one's living room. Jazz bands have prof-
ited most by such galvanization so far 
and do so currently in such sonically as 
well as rhythmically electrifying tapes as 
the driving Kenton in Hi-Fi (Capitol ZD 
10); richly sonorous and imaginatively 
scored Four French Horns Plus Rhythm 
( Dyná-Tapes DY 3001); glittering Vibe-
Rant by Teddy Charles, et. al. (Dyna-
Tapes DY 4001); Elliot Lawrence's more 
conventional but highly danceable 
Swinging Dancers (Fantasy FST 904); 
Joe Loco's perkily Latin-American-col-
ored Loco-Motion (Mercury MBS 2-10); 
Dennis Farnon's ingenious departures 
from strict dance styles in Caution! Men 
Swinging (RCA Victor BPS 78); and 
even, or perhaps especially, Ray Con-
niff's 'S Marvellous (Columbia GCB 14), 
in which schmaltzy wordless singers mel-
lifluously augment and sometimes re-
place the usual instrumental sidemen. 

Hungarian Paprika 
Nevertheless, none of these, except per-
haps the French Horn Plus Rhythm 

Continued on page 46 

press 
comment 
Atlantic (John M. Conly) 

; "The AR-1W woofer gives the cleanest 
''bass response I ever have heard." 

AUDIO (Edward Tatnall Canby) 
"...the highs impressed me immediately 

as very lovely, smooth, unprepossessing, mu-
sical (for music) and unusually natural. No 
super-hi-fi screech and scratch ... As to the 
lows... I was no end impressed, from the 
first time I ran my finger over a pickup stylus 
and got that hearty, wall-shaking thump that 
betokens real bottom bass to the time when 
I had played records and tapes on the speaker 
for some months on end." 

rhe Audio League Report* 
¡'Speaker systems that will develop much 

less than 30% distortion at 30 cycles are 
few and far between. Our standard reference 
speaker system,t the best we've ever seen, 

Alas about 5% distortion at 30 cycles." 
*Vol. I No. 9, Oct., '5.5. Authorized quotation #30. 
For the complete technical and subsective report on 
the AR-1 consult Vol. I No. II, The Audio League 
Report, Pleasaniville, N.. Y. 

trbe AR-1111 

The Saturdg Review (R. S. Lanier) 
"... goes down into the low, low bass with 

exemplary smoothness and low distortion. It 
is startling to hear the fundamentals of low 
organ notes come out, pure and undefiled, 
from a box that is two feet long and about 
a foot high." 

High 3idclit tj (Roy Allison) 
"... a woofer that works exceptionally 

well because of its small size, not in spite 
of it . . . I have heard clean extended bass 
like this only from enclosures that were at 
least six or seven times its size." 

Prices for Acoustic Research speaker systems, 
complete with cabinets, (AR-1 and AR-2) 
are $89.00 to $194.00. Literature is avail-
able from your local sound equipment dealer, 
or on request from: 

ACOUSTIC RESEARCH, INC. 

24 Thorndike St., Cambridge 41, Mass. 
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DOES YOUR CARTRIDGE 

inteaLE 
ANA RuMeE? 

Is it easy to identify all the instruments on your records, or does your pickup 
make violins sound like 'cellos, and clarinets like flutes? If your pickup mumbles, 
change to the superlative new ESL C-6o Series  electrodynamic cartridge. 
Individual instruments can easily be followed as never before, and notes and parts 
not previously heard are revealed by this cartridge that's years ahead. 

You can hear all the music on your records with the C-6o Series. Its response 
extends from 18 to beyond 3o,000 cycles per second. In fact, the C-6o Series was 
selected to demonstrate the new MSD stereo disc system, which requires that 
the cartridge reproduce perfectly at 3o,000 cycles. 

Rumble and other noise is vastly reduced by the C-6o Series, too. Changer and 
turntable motors vibrate, and most pickups transmit this vibration to the speaker, 
from which it is heard as rumble. ESL's patented D'Arsonval movement is 
virtually insensitive to such vibration, providing a full 40 decibels discrimination 
against vertical movement of the stylus. 

This exclusive feature strikingly diminishes noise due to pinch effect, vertical 
rumble, record scratches, and dirt in the groove. 

Yet, you can own the cartridge of tomorrow—the ESL C-6 o Series—for only $ 39. o 

TWO HEMISPHERES ACCLAIM 

"Has probably done more to preserve the life of records and stylus points than 

anything we have yet come across, even including super lightweight pickups!" 
—HI-FI YEAR BOOK-1957 (London) 

"After half a dozen plays, the surface of the disc looks exactly like a new, unplayed 
record. Noise, pops, and clicks are gone" • "Highly recommended ... should be 
on every turntable" —AUDIO (New York) 

"A brand new record...improves noticeably during the first few playings, when 
used with a Dust Bug and good pickup" • "No visible wear on a diamond stylus 
that had played at least 4,000 sides of L.P. records over an 8-month period" 

—HI-FI NEWS (London) 

"The Dust Bug is simple and effective. It removes an amount of dust that may 
astonish" —HIGH FIDELITY (Massachusetts) 

Standard model $5.75 complete • Changer model $4.75 complete 

FOR LISTENING AT ITS BEST 

Electro-Sonic Laboratories, Inc. 
Dept. C • 3 S-5 4 Thirty-sixth Street • Long Island City 6, N.Y. 

Electronic 

firsts 

( , . 
e 4. 

by MONROE UPTON 
Author of 

"Electronics for Everyone" 

THE circuits of today's most ver-
satile and up-to-date electronics 

gear are dependent upon a device older 
than our country: the little capacitor. 
You could no more build a modern 
electronic machine without capacitors 
than you could film a Western without 
horses. In the 18th Century, it was news 
from Europe of the discovery of this 
fascinating piece of apparatus, then 
known as the Leyden jar or phial, that 
started the astute Benjamin Franklin on 
his brilliant career as an electrician. In 
1745, the Dutch professor Pieter van 
Musschenbroek and his assistant, while 
trying to transfer some of the charge 
from the friction machine to the water in 
a jar, received terrific shocks. Thus they 
learned the hard way that a jar partly 
filled with water, when held in the 
hand of a person who is grounded, will 
"condense" the electricity generated by 
friction. The discovery proved a bo-
nanza to the electricians, who had gone 
about as far as they could with the 
lightning-like discharge from the fric-
tion machine direct. The jar's discharge 
was much more useful. 

Some time later the condenser (capa-
citor) revealed the existence of what we 
now call alternating current. Because 
the electricians were unable to predict 
the polarity of an iron bar when mag-
netized by a condenser, such a current 
had been suspected. The suspicion was 
nailed down by America's great scientist, 
Joseph Henry, while he was at Prince-
ton. Henry made over 1,000 ex-
periments with needles, magnetizing 
each needle inside a spiral that re-
ceived the condenser discharge. He came 
to this conclusion: "The discharge, what-
ever may be its nature, is not correctly 
represented (employing for simplicity 
the theory of Franklin) by a single 
transfer of an imponderable fluid from 
one side of the jar to the other; the 
phenomena require us to admit the 
existence of a principal discharge in one 
direction and then several reflex actions 
backward and forward, each more feeble 
than the preceding, until the equilib-
rium is obtained." 
The old "imponderable fluid" theory 

was now down the drain. It wasn't 
until J. J. Thomson's discovery of the 
electron in 1897 that a satisfactory ex-
planation of electricity's behavior was 
available. 
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PUZZLEMENTS 

Continued from page 31 

onances of the loudspeakers can very 
seriously complicate the distribution of 
frequencies between the two speakers 
under these circumstances. More than 
this, it can interfere with the transient 
damping of the speakers by the amplifier. 

From this explanation my friend could 
readily see why recommendations have 
always been that loudspeakers should be 
connected in parallel rather than in 
series. "But," he said, "it didn't really 
sound that different when I tried it in 
series." 

It is true that this big difference is 
largely a theoretical one. Pursuing the 
theory further, we can deduce that the 

over-all frequency response of the two 
loudspeakers combined will be prac-
tically the same whether they are con-
nected in parallel or in series. It is 
just that the distribution of relative 
sound loudness at different frequencies is 
different in the series case, as compared 
with the parallel case. But the total 
output will follow much the same fre-
quency response whichever way the 
loudspeakers are connected. 
The usual reason for connecting two 

loudspeakers to the same amplifier is 
to get a broader sound effect, making 
single-channel sound rather more like 
stereophonic presentation. So the matter 
of changing from a parallel to a series con-
nection will slightly modify the character 
of the pseudo-stereophonic effect achiev-

ed, by altering the relative distribution 
of sound energy between the two loud-
speakers at different frequencies. 

This leaves as the only important 
difference the change in effective damp-
ing factor for each loudspeaker as an 
individual entity. "But surely the effect 
on transient response should be more 
noticeable than this," my friend observed. 
The fact that it is not is explained 

by the relative inefficiency of most dy-
namic loudspeakers: 20% is a very 
high efficiency for a cone-type loud-
speaker; 5% is more representative, and 
many run even lower than this. Any 
resonance in the enclosure, or any other 
source of possible ringing that might 
need electrical damping, has at best a 

Continued on next page 

GROUNDED EAR 

Continued from page 4 

14 Kc and extends beyond. Response 
of the Midget goes beyond 12 Kc. 

Sound produced by the Highlander is 
similar to that of the Black Box. The 
Highlander is beautifully finished in 
solid mahogany and veneer, with a hand-
some solid-mahogany grille. It can be 
mounted on wrought iron or brass legs, 
or used on the floor or in a bookshelf. 
The Black Box is utilitarian, in black 
matte finish. It can be built into present 
cabinets, in the wall, or into wall di-
viders; or it can be covered with fabric, 
wood, or plastic for various decorative 
effects. Both are solidly made of 3/4-inch 
materials. There is a choice of several 
painted colors for the finish on the 
Midget. 
I listened mostly to the Highlander 

and I found the sound far more im-
pressive than the size, price, or meas-
urements led me to expect. It delivers 
an excellent bass without too much 
bass boosting even at whisper levels. 
Moreover, driven by a well-damped 
amplifier with good low-frequency 
characteristics, the bass is cleaner and 
better defined than I expected. The 
big drums on records come through deep 
and low with really awsome effect, and 
the organ pedal sounds pretty good, too. 
Placing the vents in the rear was a happy 
idea because it spreads the sound source 
more widely. Highs are clean and very 
well balanced to the woofer. 
Though the response to 45 cps is 

excellent, the cutoff below that is sharp 
and the system has very little response 
at the rumble frequencies of turntables 
and changers. All in all, the sound was 
admired by visitors and would, I'm sure, 
please a good percentage of hi-fi shop-
pers, especially those who want the most 

Continued on next page 

Recorder-Stereophonic Reproducer 
—Two-speed, precision-built tape trans-
port, capable of playing over 4 hours from 
a single 7" reel of tape; sustained frequen-
cy response 30-16,000 cps (7'h ips), with 
dynamic range over 55 db; Flutter and 
wow under 0.25% rms at 71/: iPs; Precision 
timing accuracy affords perfection of pitch 
held to tolerances of less than V, of a half 
tone at highest frequencies. 

Amplifier-Speakers — Electronically 
and acoustically matched for optimum re-
production of stereo and monaural sound. 
These units deliver more undistorted sound 
per watt than the great majority of 12" 
and 15" speakers available today. Envi-
ronmental inverse feedback from speaker 
voice coil circuit to cathode of first ampli-
fier stage affords improved damping, lower 
distortion. Tilt-out push-button control pan-
el for selecting input (Tape, TV, Tuner, or 
Phono); bass, treble and volume controls. 

Complete Specifications—Information 
on the units shown above, plus consoles, 
portables, and unmounted units, available 
in free new full-color brochure. 

Here is a stereo system you'll be as proud to show 

as you will to operate. The Ampex A121-SC Modular 

home music system was designed to satisfy not only 

the needs of the audio perfectionist, but also the 

increasing desire for a system that is as pleasing to 

the eyes as it is to the ears. 

The Al 21-SC is an integrated system, and though any 
of the individual units can be incorporated smoothly 

into your own system, the combination of the three 

provides a level of performance not possible to 
achieve by any other means. 

AMPEX AUDIO, INC. e 
1038 KIFER ROAD, 
SUNNYVALE, CALIFORNIA 

Please send free full-color folder: 

NAME 

ADDRESS 

CITY 
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ROBINS' AUDIO ACCESSORIES 

9. 10. 
IS. 

".."---, IS. 17. 
GIBSON GIRL® TAPE SPLICERS 

1."Hobbyist •• H-4 S 1.75 
2.-Semi-Pro" ! SP-4 3.50 
3. Junior TS4A-JR 6.50 
4. Standard TS4A-STD 8.50 
5. Deluxe TS4A-DLX 11.50 
6. Industrial (5 sizes to 1) (net) 55.00 
ROBINS TAPE AND PHONO ACCESSORIES 
7. Splicing Tape ST-500 .39 
8. Head Cleaner HC-2 1.00 
9. Jockey Cloth for Tapes JCT-2 1.00 
10. Tape Storage Cans TC-7 .80 
II. Tape Threader TT-I .98 
12. Changer Covers (2 sizes) CC-I,2 2.00 
IS. Turntable Covers (2 sizes) CC-3.4 2.50 
14. "Clean Sound" for Records CS-4 1.00 
15. Jockey Cloth for Records JC-1 1.00 
16. KleeNeedle NB-I 1.50 
17. Phono-Cushion. 10-x12" PC-I0.12 1.50 
18. Atomic Jewel SE-90 5.00 
19. Acoustic Insulation AM-9 275 

12. 
13. 

At Dealers Ever‘w ere 

ROBINS INDUSTRIES CORP. 
8AYSIDE 61, NEW YORK 

19. 

PUZZLEMENTS 

Continued from preceding page 

remote chance of getting it - even if 
an amplifier with infinite damping fac-
tor (or zero source resistance) is used, 
because the drive still has the resistance 
of the loudspeaker's own voice coil in 
series with it. 
To illustrate: assume that the loud-

speaker is 10% efficient. The reflected 
impedance due to radiation resistance 
will be 1/10 of the voice-coil resistance. 
From the acoustic point of view, critical 

damping may need a resistance of only 
1/10 of the actual voice-coil resistance. 
So if this loudspeaker is fed through 
another impedance equal to the voice-
coil resistance, the effective damping fac-
tor is reduced merely from 1/10 to 1/20. 

Thus, the practical story is a very 
different one from that idealized by the 
protagonists of a high-damping-factor 
amplifier. In practice, the difference in 
effective damping on the loudspeaker by 
connecting in series or in parallel is so 
small, with average loudspeaker effi-
ciencies, that the over-all difference in 
performance often is not even noticeable. 

GROUNDED EAR 

Continued from preceding page 

for the least money and in the least 
space. The Black Box was very similar. 
The Midget, of course, has no real depth 
in the bass, but did deliver a clean and 
well-balanced sound with enough bass 
to set the beat. 

University Loudspeakers is using a 
single ducted vent in its new Ultra-Lin-
ear system. The speaker is resonant at 
20 cps, and the enclosure is resonant at 
30 cps; it is roughly the same size as 
the Highlander. I hope to be able to 
test and report on it more fully some 
time in the future. Meanwhile, it is ap-
parent that through the use of ducting, 
bass-reflex enclosures can produce highly 

LISTEN TO JansZen 
HEAR THE SPEAKER WITHOUT A "VOICE" 

• 

The JansZen Electrostatic has no voice of its own. It does not add to the 
music ... exaggerate the instruments ... distort the sound. Instead, it 
reproduces music with a clarity that borders on the superb. The JansZen 
Electrostatic, combined with the new JansZen Dynamic . . . a widely 
acclaimed, low frequency counterpart ... gives you a complete, high 
quality loudspeaker that produces the musical realism you've always 
wanted but could never obtain. 

Listen to JansZen*. Write for literature and the name of your nearest 
dealer. 

The Model 130 Electrostatic 
Tweeter ... the most nearly 
perfect loudspeaker. 
$184 in mahogany. 

The Z-200 ... a combination of the 130 Electrostatic 
and 250 Dynamic. The woofer and tweeter are so 
smoothly matched and blended that nearly perfect 
realism results. $329 in mahogany. 

Hear the Music, Not the Speaker 

'Designed by Arthur A. Janszen 

Products of NESHAMINY ELECTRONIC CORP., Neshaminy, Pa. 

Export Division: 25 Warren Street, N. Y. C. 7 • Cable Simontrice, N. Y. 

impressive sound in far smaller volumes 
than were thought needed. 

The Hegeman Horn 

Usually, I make no attempt to judge 
speakers at hi-fi shows, but one that 
impressed me despite the handicaps of 
the last New York show was the new 
speaker system designed by Stuart 
Hegeman and marketed by EICO. This 
is a unique design which is called a 
horn but which, rather obviously, doesn't 
look like a horn nor quite meet the 
definition of a horn. It is a vertical 
enclosure in which the back of the cone 
works into two long folded chambers 
that have a horn taper, but which ter-
minate not in a big mouth but in two 
small, narrow slots. I suppose one could 
say they are horns whose mouths were 
loaded with slots. In any event, the air 
column of the horns is nearly 6 ft. long, 
and the taper is very gradual, so that 
the column resonances are very low in 
frequency. The midrange is radiated 
directly and omnidirectionally by the 
front of the cone, and the highs are 
directed by a unique and effective 
diffuser. In addition to the horn loading, 
there is a carefully proportioned throat 
chamber just back of the cone whose 
resonances help balance the middle-range 
response. 

Clearly, this is one of the most indi-
vidual speakers on the market, and one 
whose design will no doubt engender a 
great deal of discussion. Its performance 
demonstrates again that the important 
matter in speaker systems is not what 
they look like nor how they can be 
'analyzed, but how they sound. What I 
heard of this one sounded very good 
indeed, with a notably clean, well-de-
fined bass, and fine transient response. 
There was a larger Hegeman speaker 
at the show which presumably used the 
same principles, whose sound was to 
my ears absolutely first rate; but that 
one, I understand, is not in production. 
At any rate, what with the ducted-port 
bass reflex, acoustic-suspension infinite 
baffles, and now this "horn" that oc-
cupies one square foot of floor space, 
it is apparent that there is no longer 
any necessary correlation between quality 
and the size of a speaker system. 
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TRANSISTORS 

Continued from page 35 

details. Unfortunately, at this state of 
the art it is not possible to match tran-
sistors in all important respects, and so 
the even-order distortion is not com-
pletely eliminated. How much is elimi-
nated is a measure of how well matched 
the transistors are in gain, cutoff current, 
input characteristic, frequency response, 
and falloff of gain with high currents. 
Using unmatched pairs of transistors, 
push-pull amplifiers can have quite bad 
even-order distortion. 

Single-Ended Push-Pull. Again, two 
identical transistors are used, as indicated 
in Fig. 5. The two separate secondaries 
of the driver transformer are phased so 
that when one transistor tends to con-
duct more, the other tends to conduct 
less. The difference of the two collector 
currents flows through the load. 
The circuit can be biased to operate 

either Class A, Class B, or Class AB. 
Ordinary biasing methods applied to each 
transistor do the job. 

If a special transformer with two 
secondaries is not available, the stage can 
be driven by two separate tandem drivers. 
This has been called "quasi-complemen-
tary" operation. 

As is the case with conventional push-
pull circuits, even-order distortion the-
oretically should not be present in the 
output. But in practical cases matching 

transistors closely enough is not possible, 
and the second-harmonic distortion may 
be quite great. 

Note that no output transformer is 
necessary because the output is single-
ended. But two batteries are usually re-
quired, or else a double-ended power 
supply. 

This type of circuit is also possible 
with vacuum tubes and, in fact, has been 
used occasionally. 

Complementary Push-Pull. This differs 
from previous types of circuits in that it 
cannot be duplicated with vacuum tubes, 
since it requires two transistors of op-
posite conductivity: one p-n-p, and one 
n-p-n. Again, the biasing can be set so 
that the operation is Class A, Class B, 
or Class AB. 

As Fig. 6 shows, both the input and 
the output are single-ended, so that coup-
ling from the driver and to the load is 
quite easy. In many cases no transformer 
is necessary. 
When the input signal is positive, the 

lower (n-p-n) transistor tends to con-
duct more, while the other one tends to 
conduct less. The difference between the 
two currents will flow through the load. 
On the next half-cycle, the upper tran-
sistor conducts more, and the current 
difference is in the opposite direction, 
meaning current flows through the load 
the other way. 

While coupling to the stage is not 
difficult, biasing presents more of a chal-
lenge. In Fig. 6, the two bases are at the 

same voltage, as are the emitters. This 
means the stage is biased for Class-B 
operation. Biasing to eliminate cross-
over distortion is difficult, since the nec-
essary bias voltage is different for the two 
bases. Biasing for Class-A operation is 
possible, however, if capacitor input 
coupling is used. 

The bias points can also be set by driv-
ing each side separately with a tan-
dem-coupled transistor, the two driving 
transistors also operating as a comple-
mentary pair. 
Two batteries are usually required 

here, as in the single-ended push-pull 
case. 

Theoretically, if the two transistors 
were identical but opposite, second-
harmonic distortion would be eliminated. 
But matched pairs of p-n-p and n-p-n 
transistors are even harder to find than 
matched pairs of the same conductivity. 
The necessary parameters cannot be 
matched in opposite types of transistors 
for a variety of theoretical and practical 
reasons. 

The complementary circuit, then, is 
simple in some respects, but more com-
plicated in others. It has worse distortion 
from differences in the two transistors. 

Others. There are other forms of 
push-pull output operation. In one of 
these, for example, one transistor is 
biased at saturation. Thus, one transistor 
truly "pushes" while the other "pulls." 
This and other uncommon circuits are 
not important and are not used much. 

LAFAYETTE PROFESSIONAL TURNTABLE 
with #11111111111 HYSTERESIS SYNCHRONOUS VOTOR 

l'allie J-2&5Íf oniy64.50 
SAVE OVER SO 

PROFESSIONAL. TURNTABLE WITH HYSTERESIS-SYNCHRONOUS MOTOR 
The Lafayette Model PK-225 is a true hysteresis-synchronous motor and is free from speed variations due to fluctua• 
tions in line voltage, load and temperature. It is the smoothest type known, completely free from "cogging" (the 
minute variations of speed which show up as wow and fit:H.01 

ONLY LAFAYETTE'S HYSTERESIS—SYNCHRONOUS MOTOR, in its price class, is made to extremely fine toler-
ances (on the order of .00001 inches)! Only Lafayette's motor has 16 cores; a high permeability rotor magnet, ball 
thrust bearings, oilite sleeve bearings plus felt oil reservoir, cooling fins as an integral part of the rotor and a hollow 
rotor core for maximum efficiency and minimum heat. Only Lafayette's motor can be oiled from above, without disas-
sembly, through a unique oil feed system. Only Lafayette's motor has a self-aligning armature. 

Here's THE turntable—the last word in professional high-fidelity performancel A fine precision instrument in every 
sense. Just look at some of these OUTSTANDING FEATURES:- WOW AND FLUTTER: Less than 0.2% • TURN-
TABLE: Heavy, diecast aluminum. Lathe-turned for perfect balance and concentricity. 12" diameter—weighs approx. 
4 lbs. and provides amazingly constant speed; the extra-heavy rim acts just like a flywheel to prevent speed variations 
• TRUE-HYSTERESIS-SYNCHRONOUS MOTOR:For smooth, low-noise, wow- and flutter-free operation • RUM-
BLE: AND NOISE: 50db below average recorded level • INTEGRATED SPEED CONTROL: For all 3 speeds-
78, 45 and 33 1/3 rpm • 2 OVERSIZE, HEAVY DUTY IDLERS: Precision-ground; provide positive constant-speed 
rim drive • SINGLE BALI. THRUST BEARING: Turntable rides smoothly over ball bearing floating on thin film of 
oil • FREE FLOATING, SHOCK-MOUNTED MOTOR • RUBBER CUSHION SHOCKMOUNTS • AUTO-
MATIC IDLER DISENGAGEMENT • CORK AND RUBBER MAT • STAINLESS STEEL PRECISION SPINDLE 
• POWER REQUIREMENTS: For 105.130 volts, 60 cps AC; draws 16 V.A. • ACCESSORIES SUPPLIED: 45 RPM 
adapter, Strop° disc • SIZE: 21/e" above and 4" below motor board; 14 1/4 " deep x 12 1/4 " wide • SHIPPING 
WEIGHT: 16 lbs. 

LAFAYETTE MODEL PK-225  Net 64.50 

Deluxe Woodbase for PK-225 and 12" Tone Arm (Specify Finish). Shpg. wt., 13 lbs Net 14.505 

Deluxe Woodbase for PK-225 and 16" Tone Arm (Specify Finish). Shpg. wt., 15 lbs   Net 15.95 

VISCOUS DAMPED TRANSCRIPTION TONE ARMS 
Il 

LICENSED 
UNDER CBS 

U. S. PATENT 
NO. 2676806 

ete VISCOUS 
DAMPED 

PK-170— 1 7.95 ARM 

LAFAYETTE 

MODEL 

PK-225 

Lph 

PK-225 Turntable, PK-90 12" Tone Arm, New 
GE VRII Series Triple-Play Cartridge Model 
40-052 with Genuine GE Diamond and Sap-

ire Styli. SPECIAL!  Net 81.50 

SPECIAL MONE -SAVER 
COMBINATION 

De„--fin 165-08 Liberty Ave. 
_glyil:Netete iWieet/ JAMAICA 33; N. Y. 

INCLUDE POSTAGE WITH ORDER DEPT A C- o 

NEW YORK, N.Y. 
100 6th Ave. 
REctor 2 8600 

BOSTON, Mass. 
110 Federal St. 
HUbbard 2 7850 

BRONX, N.Y 
542 E Fordham Rd. 
FOrdham 7-8813 

NEWARK, N.J. 
24 Central Ave. 
MArltet 2-1661 

PLAINFIELD, NJ. 
139 W. 2nd St. 

Plainfield 6-4118 
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TAPE RECORDERS 
EXCEPTIONAL VALUES 

III -FI COMPONENTS 
NATIONAL BRANDS 

WRITE FOR FREE CATALOGUE 

STEREO 
TAPES 

FREE 

PROFESSIONAL 

DIRECTORY 

fr/iWQ, 
ANTENNAE 
Get more FM stations with the world's most 

powerful FM Yagi Antenna systems. 
Send 250 for booklet "Theme And Varia. 
tions" containing FM Station Directory. 

APPARATUS DEVELOPMENT CO. 
Wethersfield 9, Connecticut 

CARSTON 215 VV E. 88 ST. 
NEW YORK 28, N.Y 

SIX BRANDENBURG imunimmin1111111111HE 

BACH's 
greatest works 
in distinctive 
performances 
conducted by 

HER MANN SCHERCHEN 
• exclusively 

on tape 

CONCERTOS 

‘rv 

YOU'LL BE 
SLIGHTLY 
AMAZED . . 

when you receive 
our reply. Write 
us your hi-fi re-
quirements now — 
you'll be glad you 
did. 
KEY ELECTRONICS CO. 

120 Liberty St. 
N.Y. 6, N.Y. 

EVergreen 4-6071 

4 Highlights of Concertape, 

Livingston, Omegatape 

and Replica libraries 

plus 
maximum 

savings on all Stereo 
Tapes from most 
complete stock 

anywhere' All for $9 
full year membership 

STEREOPHONIC 
MUSIC SOCIETY, INC. 

303 Grand Ave., Palisades Pk., N.J. 

READERS' FORUM 

Continued from page 15 

$1,000 electronic spinet model. They 
like music that is melodic and harmo-
nious, with a little fortissimo thrown in 
occasionally for accent. And this the 
average electronic organ, divided or no, 
supplies. Properly designed to produce 
variable attack and decay rates, as well 
as legato, staccato, and vibrato, it is truly 
a versatile instrument in a small pack-
age. With a good skipper at the helm 
anything from swing to symphony can be 
executed. 

Some of the exponents of a particular 
brand of instrument are fast on the draw 
when it comes to panning their com-
petitor's product. I well recall how 
quickly the opportunists jumped on 
Richard Dorf with both feet on one oc-
casion. Many electronic organ enthusiasts 
will recall the series of articles on com-
mercial organs and associated circuitry 
written by Mr. Dorf and which appeared 
in a contemporary publication several 
years ago, as well as in his book entitled 
Electronic Musical Instruments. 

The Baldwin Company co-operated 
beautifully in supplying detailed data on 
their instruments and Mr. Dorf did an 
excellent job of portraying the material 
in language which any man-on-the-street 
type of individual could understand. Un-
fortunately, when he referred to the tones 
produced by the various stops Mr. Dorf 
used the word "distortion." Up jumped 
not one but a plurality of devils who 
seized upon this statement as proof 
positive that the Baldwin organ was 
prone to distortion, and therefore me-
diocre. 

It so happens that the Baldwin instru-
ment generates a good sawtooth wave. 
Any budding electronicist with a flair for 
music knows that a perfect sawtooth 
wave shape contains all harmonics, both 
even and odd, in inversely descending 
order. That is, as the numerical desig-
nation increases, the amplitude of the 
harmonic decreases in accordance with 
a mathematical retrogression comprising 
a Fourier series. 

There is nothing outstandingly musical 
about a raw sawtooth wave. To utilize 
its possibilities, the amplitude of some of 
the harmonics is increased or decreased 
and some may be eliminated entirely. 
This is called tone shaping. It also re-
sults in a DISTORTED sawtooth wave 
shape. So why not call a spade a spade 
instead of palming it off as an 1847 
soup slinger, and say that the various 
tones, or stops, are distorted (or modi-
fied) sawtooth waves? But the publicity 
fellows will get in their two-cents' worth 
to make a fast buck, come Halifax or 
high water. 

Some good organs are designed uti-
lizing frequency division and some not 
so good are available without it. And 

so the argument rages. Or, to paraphrase 
Shakespeare, "To divide or not to 
divide . . . ." 

There is also another aspect to the 
evaluation of organ music which in-
volves, at least in the opinion of some 
persons, traditional values. I refer to 
those dyed -in-the-wool individuals who 
insist that they must have the white noise 
along with the harmony in order to call 
the whole agglomeration music. Because 
the lack of funds or space or both pre-
vents these people from having a me-
dieval edition with 20 ranks of pipes in 
the living room, I would extend the fol-
lowing suggestion. 
Make a tape recording of the pipe or-

gan of your choice. It would undoubt-
edly have to be a European instrument, 
since no American installation would 
provide all the thumps of keys striking 
moth-eaten felt, squeaking pedals, rattling 
valves and chattering stop slides which 
are considered essential to absolute au-
thenticity. In addition, the opportunity for 
a climaxing crescendo created by the col-
lapse of the bench as the posterior of the 
organist lands in the pile of splintered 
lumber (1,terally, aged in wood! ) would 
be much greater if an Old Heidelberg or 
Augustinian job were selected. 

The music component would be re-
moved by suitable filtering, leaving a per-
fect white-noise recording. This tape 
could then be synchronized with the out-
put of a contemporary Hammond chord 
organ costing one-tenth or one-one-hun-

Mental Health ›ssoe, 
Canipaign 

Give! 

dredth that of a Kilgan or a Mighty 
Wurlitzer. (I will supply details if re-
quested to do so — for a fee, of course). 
Then we will have an everyman's instru-
ment with all the romance and antiquity 
of sound of the sixteenth-century model 
for the purists and at the same time can 
supply the modest needs of the bour-
geoisie (including myself) sans noise by 
merely opening the tape switch. 

Incidentally, just why these various 
and sundry divertissements are called 
white noise has never been satisfactorily 
explained to me. What's white about it? 
I would be inclined to call it the black 
plague. 

By this time, I presume that I have 
committed rank heresy and have been 
written off by the classicists as a menace 
to idealism. As I bring this blast to a 
conclusion I am contemplating the storm 
cellar in the back yard. Perhaps tomor-
row I will install some supplementary 
props to bolster up the roof. 

John F. Ginter 
Madison, Wis. 
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ARe 
QUOTATION 

from 
Zke Audio League Report* 
We are now using the AR-1W ur refer 

speaker. 
, I 1 

As a'result of extensive listening and labora-1  î 
tory tests we are of the opinioneliat the AR -1% 
is oree of the outstanding 4-frequency repr' 

, 
ducers available to-day. If may well be the most 
outstanding At any rate,TWe,,dorrerecificall9 
know of any other speakertem which is trul}), 
comparable to it from the standpoint of extended 
loi  frequencY, response, flatness of responsel . ., 
al most of .all, low distortion.'," 

*Authorized quotation #55. For the com-
plete technical and subjective report on 
the AR.! consult Vol. I, No. II of the 
independent consumer periodical THE 
AUDIO LEAGUE REPORT, Mount Vernon 
N. Y. 

Prices for Acoustic Research speaker systems, 

complete with cabinets, lAR-1 and AR-21 are 

$89.00 to $194.00. Size is "bookshelf." Litera-

ture is available from your local sound equip-

ment dealer, or on request from: 

ACOUSTIC RESEARCH, INC. 
24 Thorndike St., Cambridge 41, Mass. 

TRADERS' MARKETPLACE 

Here's the place to buy, swap, or sell 
audio equipment. Rates are only 200 a 
word (excluding name and address) and 
your advertisement will reach 20,000 tO 
35,000 readers. Remittance must accom-
pany copy and insertion instructions. 

TAPE RECORDERS, hi-fi components, tapes. Un-
usual values. Free catalog. Dressner, 69-02D 

174 St., Flushing 65, N. Y. 

• 
ENJOY PLEASANT SURPRISES? If so, write us 

before you buy any hi-fi. You'll be glad you 
did. Key Electronics Co., 120 Liberty St., Now 

York 6, N. Y. EVergreen 4-6071. 

• 
HI-FI HAVEN, New Jersey's newest and finest 
sound center. Write for information on unique 
mail order plan that offers professional advice 
and low prices. 28 Easton Ave., New Brunswick, 

N. J. 

  •   
DONATE LP RECORDS to USO for servicemen's 
use by swap deal. Back issues of AUDIOCRAFT 
traded for records. Write USO, 3600 Dutchmans 
Lane, Louisville 5, Ky., for list of issues and re-
serve issue you desire. First come, first served. 

• 
EDISON CYLINDER RECORDS on tape. Johnsons, 

434 Coles Mill Rd., Haddonfield, N. J. 

• 
TAPE RECORDERS: hi-fi components, tapes at 
wholesale prices! Free catalogue. Carston, 

215-V, E. 88 St., N. Y C. 28. 

ERRATA 

Although we got by for several months 
consecutively without serious editorial 
gaffes, the law of averages finally caught 
up with us. To wit: 

In the December 1957 issue, page 20, 
the contact arrow is missing from the 
switch in Fig. 1. The arrow should be 
hinged at point s, of course, and make 
contact alternately to points 1 and 2. 

In the January 1958 issue, page 36, 
there are two errors that may fairly be 
called egregious. Please delete, in your 
copies, the Audio Aids headed "Acoustic 
Lining" and "Transformer Voltage 
Booster." Styrofoam plastic is not a 
good material for acoustic lining in loud-
speaker enclosures; it has about the same 
absorption properties as wood. The 
power transformer voltage "booster" will 
indeed boost the AC voltage on one half 
of the secondary winding, but it will re-
duce the AC voltage on the other half. 
This may damage the rectifier tube; it 
will certainly increase the ripple am-
plitude of the power supply, which will 
increase the hum level. Don't use it. 

Finally, in the March 1958 issue, page 
19, Fig. 10, the second chart line should 
be labeled "0.1%" rather than "1%." 
Our apologies are offered herewith to 
readers and to the Dyna Company for 
increasing tenfold the Dynakit preamp's 
1M distortion. 

AUDIO AIDS 
Continued from page 37 

article [see Seagrave, "Spotlight on 
Phono Mounting," December 1957 is-
sue) provides clearance for horizontal 
motion, which is the direction of objec-
tionable pickup-jiggling motion. With 
about one diameter of free spring, the 
frequency of horizontal motion is also 
about 5 cps (this may be adjusted with 
the aid of the leveling nuts). 

It is necessary to damp the springs so 
that an accidental jarring is rapidly 
quieted, and so handling the equipment 
doesn't set the system into prolonged 
hysterics. I used bits of plastic foam 
stuffed inside the springs, and adjusted 
the amount until the damping was satis-
factory. 

John D. Seagrove 
Los Alamos, N. Mex. 

Spare-Fuse Storage 
Since that spare fuse for my amplifier 
always seems to be buried in some ob-
scure corner in time of emergency, I 
have hit on a new method of storage 
which saves me much time and fuss. 
I simply strap the spare fuses to the 

chassis with a strip of black plastic tape. 
Scotch tape or paper masking tape would 
serve the purpose equally well. Thus, the 
fuses are on location and ready for 
instant use when needed. 

Alan M. Palmer 
Brooklyn, N.Y. 

DYNAKIT 
Amplifier Kits 

A proven circuit of finest sound quality 
in a new deluxe 60 watt model and 
standard 50 watt model 

MARK III .0 wafts 7995* 
4, 8, 16 ohm outputs 

net 

The new Mark III includes all the sen-
sational attributes of the popular Mark 
II plus these outstanding deluxe features 

* 60 watts at less than I% distortion. Instan-
taneous peak power of 140 watts. IM less 
than .05 at average listening levels. 

* Choke filtering and low noise circuitry re-
duce hum and noise to 96 db below 60 watts. 

* New rugged ET-88 tubes and other heavy 
duty parts used conservatively. 

MARK II 50 %vets 6915* 

8, 16 ohm outputs net 

The Mark II is the best buy in high 
power high fidelity kits 

* Ease of assembly due to uniquely simple cir-
cuitry and printed circuit construction with 
factory-mounted parts. 

* Highest stability using patented stabilizing 
networks with minimum number of phase 
shifting stages. Suitable for all loudspeaker 
systems including electrostatic. 

* Dyna Biaset (patent pending) for simplified 
adjustment and complete freedom from ef-
fects of unbalanced components. No bal-
ancing adjustments required to meet pub-
lished specifications. 

* Dynaco Super-Fidelity output transformer 
with patented para-coupled windings. This 
is the finest available transformer of its type 
for the most critical audio uses. 

Available from leading Hi-Fi dealers everywhere 
Descriptive brochure available on request 

* Slightly higher in West 

DYNACO INC. 
617 N. 41st Street, Philadelphia, Pa. 

Export Division: 
25 Warren St., New York 7, N. Y. 
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Front Row Center with 

CAPITOL 
STEREO 
TAPE 

THE ORIGINAL BROADWAY CAST ALBUM 

of the rollicking smash hit that has 
critics raving and SRO audiences en-
tranced. It's vivid proof of stereo's 
realistic dimension. ar-40 

Other Popular Releases in Stereo 

NAT 'KING' COLE: 
Just One of Those Things (Zn-28) 

HARRY JAMES: 
Wild About Harry (2C-29) 

BILLY MAY: 
Jimmie Lunceford in Hi-Fi (2C-30) 

PITTSBURGH SYMPHONY ORCH., 

with RICHARD JONES: 

Stringtime czc-3» 
LES BROWN: 

Composers' Holiday 
JACKIE GLEASON: 

O000! 

RAY ANTHONY: 
Young Ideas 

(2C-32) 

(2D-33) 

(2C-34) 

Classical Releases in 
"Full Dimensional Sound" Stereo 
LEOPOLD STOKOWSKI: 

Landmarks Car-M) 

FELIX SLATKIN, HOLLYWOOD 
BOWL SYMPHONY ORCHESTRA: 

Overture (2F-36) 

ERICH LEINSDORF, CONCERT ARTS 
SYMPHONY ORCHESTRA: 

The Sound of Wagner (ZF-37) 

CARMEN DRAGON: 
A World of Music (2F-38) 

ROGER WAGNER CHORALE, with 
HOLLYWOOD BOWL SYMPHONY 

Starlight Chorale (zir-39) 
ERICH LEINSDORF, LOS ANGELES 
PHILHARMONIC, with LEONARD 
PENNARIO, pianist: 

7'chaikovsky Piano Concerto (ZF-40) 

2 CHANNEL-71/2  IPS — FOR IN-LINE HEADS 

SOUND FANCIER 
Continued from page 39 

tape, gave me any more, if as much 
pleasure than all four of the current 
Hungarian gypsy-music reels: Edi 
Csoka's Gypsy Magic (Livingston 723 
BN), Béla Babai's Haunting Hungarian 
Melodies (Period PST 1 ), Lendvay Kál-
mán's Gypsy Passion (Sonotape SWB 
7005), and János Hosszes Cymbalom 
in Hi-Fi (Period PST 9). Perhaps I'm 
a sucker for this idiom with its side-
slipping fiddling, clattering cymbalom, 
and constant oscillations between very 
slow rhapsodic sentimentality and very 
fleet vivacity. But in any case these 
tapes not only rank among the best 
stylistic examples I know on records, but 
in stereo are of uncommon sonic interest 
— most of all perhaps in the very bril-
liantly recorded and beautifully per-
formed Sonotape and the Period cym-
balom documentation, of which the latter 
gives the most varied techniques char-
acteristic of this extraordinary ham-
mered-string instrument, solo, duo, and 
in accompaniment, that I've ever en-
countered outside Budapest cafés them-
selves. 

Interpretative and Acoustic 
Uncertainties 

Returning to symphonic domains, a 
number of LP's on hand this month 
strike me as somehow less than com-
pletely satisfactory for reasons which 
may or may not similarly affect my 
evaluations of the corresponding stereo 
versions which, although already an-
nounced, have still not — after the 
fashion of too many currently advertised 
tapes — reached me. Stokowski's remake 
of his famous reading of the Glière 
Ilya Mourametz Symphony (cut edition; 
Capitol P 8402) is wonderfully rich 
and glowing in most respects, but I 
doubt that even stereo can disguise the 
fact that his present Houston Symphony 
strings are a far cry, especially in their 
higher registers, from the Philadelphian 
ones he used to exploit so caressingly; 
it could make it even more obvious. Cer-
tainly Rachmaninoff's Second Symphony, 
an exotically colored and tunefully rich 
work, is not sufficiently magical in 
Paray's Detroit Symphony performance 
(Mercury MG 50142) to be saved by 
stereo enrichment of the unduly dry 
acoustical quality of the Ford Audi-
torium. And I doubt whether Eugene 
List's somewhat oversober and imper-
sonal readings of Gershwin's Concerto 
in F and Rhapsody in Blue with the 
Eastman-Rochester Symphony under 
Hanson (Mercury MG 50138) can ben-
efit too much by stereo. But in this 
case, the LP is flawless in itself. 
The problem of unpleasantly dry 

acoustics which I raised in the case of 
the Paray disc above, and which has 
been a subject of considerable critical 

•%A 

*Winners of 1958 Fashion 
Foundation of America Gold 
Medal for Distinctive Styling. 

PERFORMANCE 

TO MATCH 

Advance Audio ngineering Now 
Incorporated on in ARKAY'S 
easy•to•build Hi I Kit Line! 

nwl 
Arkay Stere 
Dual Channe 
Control Cent r 

SP-6 
The first and nly unit of its kind! Precision 
engineered fo all stereo needs—present and 
future. Comp etely self-powered, sensitive 
dual preamps with dual inputs and outputs; 
cathode folio ers. For use with stereo or 
monaural tap decks, phones, tuners (incl. 
multiplex) et . Exclusive engineering prin-
ciples provid unparalleled flexibility, i.e. 
control comae sates for amplifier differences, 
reverse positi n, hi, lo filters etc. 8 inputs, 
4 outputs. M t be seen'  $47.95 
SAVE! Easy-to uild kit  $34.95 

O f  

e . . e 
Arkay Stereo 

Dual Channel Preamp 
25 Watt Amp 

SA-25 

Att shed to your present power amp and 
pre tel—you've got the finest stereo system. 
Ch net 1-25 watt amp freq. resp. -±2 db 
o 0 watts, 20.20,000 cycles; sens, tape 
plia o —4mv for 20 watts; tuner aux—.3mv 
for 25 watts. Controls: volume, bass treble, 
lo nd hi alters; equal for all labels plus 
NA TB tepe head. Channel 2—same sensi-
tivi y.  $89.95 
SA ! Easy.to-bulld kit $59.95 

Jegelk• 
Arkay Stereo 
AM-FM Tuner 

ST-1.1 

Here's an except onal, self-powered AC op-
erated stereo-bin ural tuner of unsurpassed 
sensitivity and fl xibility of operation. May 
be used for simul neous (stereo) AM and FM 
broadcasts or mo aural FM or AM. Outputs 
of both sections ndependent, each contain-
ing dual cathode ollowers and level adjust-
ment. Sens: FM µV for 20 db quieting 
'ir db. 20-20,000 Ps. AM-2 µV for 20 db/sn 
20-8500 cps.; wi e and narrow band AM. 
AFC etc.  $74.50 
SAVE! Easy•tosuil kit $49.95 

Another 
ARKAY 
First! 

READY—APRIL 15th 
STEREO DUAL POWER 

AMPLIFIERS 
The Arkay series SPA 50 con. 
sists of 2 comply Inde-
pendent amplifier hannels 
rated at 25 watts ea h. May 
be operated individ ally In 
stereo system or c whined 
for full 50 watt und started 
power monaural. Fea ores In-
dividual input level adjust-
ments, balance ontrol 
adjustment for outpu tubes, 
etc. 

LEADERS lh 
AUDIO. TV 

DOUIPMENT 

See ano' Hear 

LIVING 
SOUND 

STEREO 
by ARKAY 

alaiogues Of 13ereO  1;8, imwoi reacdeureire 

e Hill, Radio & 1V, Kilo 

Prices 5% higher wesl of Mississippi 

120 CEDAR STREET 

NEW YORK 6 
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\\\ 

High priced speaker 
a must? 

Not with the new 

Made in England 

Coaxial 700 Series Mark Ill 

Here is a speaker that brings you the luxury 
listening that is higher fidelity, yet its price is 
unbelievably lower than you would expect for 
such excellent performance. The new R 8t A 
speaker incorporates superb design details and 
is precision engineered to deliver a rare purity 
of sound — an experience that invites you to 
close your eyes and listen, and wonder how such 
a quality speaker can be offered at so low a 
price. ( We won't tell you how little . . . you 
must hear the speaker first!) 

8", 100 and 12" Models — all with 
Alcomax III Aniso-tropic Magnet sys-
tems of 12,000 Gauss Flux Densities. 

Buy it . . . try it . . . we back claims with 
a money back guarantee. At all bi-fi dealers. 

ERCONA CORPORATION 
(Electronic Division) 

551 Fifth Ave., Dept. 50, New York 17, N.Y. 

In Canada. Astral Electric Co. Ltd. 
44 Dan! orth Road, Toronto 13 

save your records! 

adjust your stylus pressure 

with "pscription-accuracy" 

AUDAX 
STYLUS 

BALANCE 

$395 
NET 

• a precision instrument with 
lab-calibrated weights. 

• no springs — no 
inaccurately-printed scales. 

• the only way to obtain 
correct stylus pressure. 

Send 10e for 24-page book, 
"Eleoronic Phono Facts" 

ai A UD AX — DIV.OF REK-O-KUT Co., Inc. 
Dept AC, 38.19 108th St., Corona 68, N. Y. 

Canada Atlas Paolo. Toronto • Export. Mornan Exp , N. '4 

controversy among listeners to live per-
formances in Detroit's Ford Auditorium, 
is a particularly fascinating one for 
audiophiles. For me, it seems that the 
best way of solving it (short, of course, 
of moving to an innately more rever-
berant recording location) is by choice 
of suitable music, such as Paray's cou-
pling of the Haydn Miracle and Mozart 
Haffner Symphonies (Mercury MG 
50129). Here again the sonics are def-
initely lusterless, but the effect on the 
music itself is by no means harmful as 
on the lush romanticism of Rachma-
ninoff or the airy impressionism of De-
bussy. In the latter vein, I do find that 
stereo is a great help, if not a cure-all, 
for in Paray's Ford Auditorium tapings 
of The Afternoon of a Faun and Ibéria 
(Mercury miis 5-8), the sonorities are 
indeed notably richer and more glowing. 

Miscellaneous LP 
Recommendations 

Rather than cite more such uncertainties 
or harp further on the difference between 
single- and dual-channel recordings, let 
me wind up for the special benefit of 
nonstereoists with a few heterogeneous 
examples of LP's I've enjoyed without 
even wondering what they might sound 
like in stereo, although some of them 
(those starred) eventually will appear 
in stereo versions. But at least until I 
actually hear the tape versions, I am 
quite happy with these discs just as they 
stand now: The Weavers on Tour* 
(Vanguard VRS 9013), a second volume 
of jaunty folksinging in actual-per-
formance recordings made in Carnegie 
Hall, and a worthy sequel to the first, 
disc, reviewed here last January; Erich 
Kunz's Vol. 2 of German University 
Songs* (Vanguard VRS 1010 ), which 
is a little heavy in Teutonic sentiment 
for my taste, but superbly done of its 
kind; Tropical Cruise* (Audio Fidelity 
AFLP 1841), one of the best samba-
bolero-mambo-beguine-etc. collections 
I've yet come across, with mercifully 
few but good vocals, and ultrabrilliant 
recording of the maracas, drums, piano, 
and brass of Pedro Garcia's topnotch 
Del Prado Orchestra; Sultan of Bagdad* 
(Audio Fidelity AFLP 1834), more in-
toxicating "Port Said" divertissements 
by Mohammed El Bakkar and his 
Oriental Ensemble, to which my only 
objections are that the festive mood is 
too seldom varied and I'd welcome some 
instrumental-only relief from the con-
stant singing and chanting — effective 
as these are; Resort Favorites for 
Dancing (Unicorn UNLP 1049), unhot 
but highly danceable "business-man's 
bounce" toe ticklers by Harry Marshall's 
Orchestra; and Bright Flight (Vanguard 
VRS 8512), a collection of unhackneyed 
arrangements starring the truly sparkling 
piano (incidentally a far better sounding 
instrument than those of most pops and 
jazz bands) of Ronald Bright. 

Winegard FM 

Antennas Give You 

Maximum Results 

From Your FM Tuner 

The superior electrkal 
characteristics of 
Winegard FM 
antennas exact the 
ultimate in 
sound reproduction 
from your FM 
equipment. Without 
a doubt, these are 
the finest FM 
ant made.., 
permanently gold 
anodized to give you 
years of service. 

Write for Free 
complete list of FM 
stations and folder on 
Winegard FM and TV 
antennas. 

Model FM3A 
Non-directional, 
completely factory 
pre-assembled. You 
can install it yourself 
in just minutes on any 
surface. Includes 
antenna, mast, 
universal roof mount, 
fasteners, lead-in 
wire, set clip. $17.95. 

Model FMY8 
A high gain 
8-element directional 
yogi. Flat frequency 
response across entire 
FM band with 10.2 
db. gain. Ideal for 
fringe areas and long 
distance reception. 
Users report reception 
up to 200 miles. $22.95. 

copyright 1958 e ffinegard Co. 
3000 Scotten Boulevard • Burlington, Iowa 

for everything in hiefi 
GET THE MONEY-SAVING 1958 

ALLIED CATALOG 

featuring the 
world's largest 
stocks of systems 
& components 

free! 
SEND FOR IT 

p
Lk, at i':eFyiogwcon ma atecumecziey-saVnt g !etc 

music system at no more tiL 111:eycoslio;. 
an ordinary phonograph. Seel dozens of 
ALLIED-Recommended complete Hi-Fi sys-
tems, plus the world's largest selection of 
components (amplifiers, tuners, changers, 
speakers, enclosures and accessories). 
Want to build-your-own?—see our exclu-
sive Hi-Fi KNIGHT-KITS. For everything in 
Hi-Fi—for everything in Electronics, get 

' the FREE 1958 ALLIED Catalog 

ALLIED RADIO 
AMERICA'S 
HI-FI CENTER 

ALLIED RADIO CORP. Dept. 89-D8 

100 N. Western Ave., Chicago 80, Ill. 
0 Send FREE 1958 ALLIED Catalog 

Name  

Address  

II City 

L.  

Zone State  
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AR4,c 
Quotation from 

AUDIO Ere. * 
"I've had the new Acoustic Research speaker 
system», use forzs e time now and I muse 
admitgat I am d hted with e, so far.Ta4 
is th'sOeaker tlJt, uniquely substitutes 
springy pillow o1ar for the reels in 
usual speaker co 

... the &ighs impressed me-inemediatel 
very'lov , smooth, unprepossessing, m 
cal ffor'reeresic) and unusually natural. 9 
sup r 1,14,,ecreech and scratch . to 4' 
lows . was no end impressed, from me 
firs' time lean my finger over a pickup sty ria 
and got that hearty, wall-shaking thump that 
b okens real bottom bass to the time when 
I ad played records and tape o the speakj 

some yeenths olend. 

. . . (The AR-I) marks . . . a maj4Øgw.ce 
in speaker design." 

*Quotation from AUDIO magazine, Vol. 
39, No. 8. authorized by the publishers 
and author. 

The AR-I and AR-2, bookshelf" size 
speaker systems complete with cabi-
nets, are priced from S89 to S194. 
Literature is available at sound equip-
ment dealers, or on request from: 

ACOUSTIC RESEARCH, INC. 
24 Thorndike St.. Cambridge 41. Mass. 
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• 
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• 
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For those who 
desire a 2 speed turntable — 
with many of the advanced engineering 
features found in the PROFESSIONAL. 
Model 45: 331/3 and 45. Model 78: 
331/3 and 78. Both have the 
famous Components Belt Drive for 
rumble free performance at better than 
65 db. below average recording level. 
Both utilize a 4 pole constant 
speed motor for wow-free speed 
accuracy. 
Audiophile net only $49.50. 
Hear it at your dealer now or 
write for more details to: Dept. B 

COMPONENTS 

DENVILLE 

CORPORATION 

NEW JERSEY 

The turntable with the PERFORMANCE GUARANTEE 

-
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AUDIOLAB 

Continued from page 28 

showed evidence of conservative design 
and operation of its components. The 
AC line leakage was entirely negligible 
(10 /La). 

Summary 
The McIntosh MC-60 lives up to its 
reputation as one of the finest amplifiers 
made for high-fidelity home music sys-
tems. It meets its published spec-
ifications, and in the case of distortion, 
greatly exceeds them. Its hum level 
is inaudible under any conditions. Its 
output tubes are operated well below 
their ratings under normal home-use 
conditions. 

Although it is a "basic" amplifier, it 
is extremely flexible in its application to 
different installations. All inputs and 
outputs are available on a terminal strip 
or on octal sockets for use with plug-
in wiring. A power socket provides all 
power needed for operation of the 
McIntosh C-8 preamplifier (or most 
other preamplifiers not having their own 
power supplies). 

In our opinion, one of the very tan-
gible advantages of the MC-60 over its 
competitors is the fact that under or-
dinary listening conditions, it draws only 
155 w from the power line — little more 
than half as much as other high-power 
amplifiers. This not only means lower 
power bills, but fewer problems with 
heat dissipation and consequent longer 
component life. 

$85 MUSIC SYSTEM 

Continued from page 29 

is used as a ground connection between 
the two units. 
I pushed each cup down over its ter-

minal and that solved the problem. The 
hum disappeared forever. 
What amazed me most was that the 

FM tuner did not require any further 
alignment. I had been warned by 
friends that I would probably have to 
call in a serviceman to align this in-
strument after it was assembled, and 
I was prepared to seek help if required; 
but it wasn't necessary. Station after 
station came in perfectly and the set 
has worked that way since it was fin-
ished. 

Friends who visit us won't believe at 
first that we put our system together 
ourselves and that it cost 885. Many 
of them have sets that cost three times 
as much and they say the quality of 
their reception is no better. 
Now we're saving up for a good 

record changer and then, we hope, a 
tape recorder. Meanwhile, we're thor-
oughly enjoying broadcast music and it 
seems to have an extra flavor because 
it comes through a rig that we assembled 
ourselves. 
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We've made it easier than ever for 

your to secure prompt additional in-
formation about products delver-
tised or mentioned editorially in 

theif issue. 

HERE'S ALL YOU DO: 

1. Tear out one of the two lower cards 

along its perforated edges. 

2. Fill in your name and address in 

the space provided at the top of the 

card. Please type, or print in ink, if at 

all possible. 

3. To get additional information 

about products advertised in this 

issue, look up the advertiser's name 

in the index on the page facing this 

one. In the column at the left will be 

found the advertiser's current key 

number. Simply circle this number in 

the central section of your card. Do 

this for each advertiser in whose prod-

ucts you are interested. 

4. If you want more information 

about products des:ribed in our 

Audionews department, or mentioned 

in other editorial sections, print the 

product names and the numbers of 

the pages on which they appear in 

the spaces provided in the lower sec-

tion of the card. 

5. Drop the card in the nearest mail 

box. We'll do the rest. 

Note that two cards are supplied. 

You can keep one as a spare, for pos-

sible later use, or let a friend use the 

extra card. 

Use this service—everything, even the 

postage, is free. A special service to 

Audiocraft readers. 
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FOR THIS ISSUE ONLY 
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Please enter my subscription, starting with the next issue, at the SPECIAL 

RATIE of 3 years for only $9.00. 

FOREIGN POSTAGE: $1.00 per year outside the U. S. A., its p o siens, and Canada. 

D My remittance is enclosed. D I prefer two years for $7.00. 
El Please send me your bill. D I prefer one year for $4.00. 
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NAME  

ADDRESS  

CITY  ZONE  STATE 

Ici Gift subscriptions attached. 

EJ Group subscriptions attached. 

• D Send me the following back issues: 
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payment for which is enclosed. 
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Because we ha .e so many requests for 
subscription in ormation, we have de-
cided to publi h the full subscription 

story — all in one place — the result 

being this pag . We hope you'll use it. 

REGULAR SUBSCRIPTION RATES 

Three years —Nine Dollars. Save $3.60 
over the single copy cost. 
Two years—Seven Dollars. 
One year — Four Dollars. 
(Add Si.00 per year for postage on all 
subscriptions sent to addresses outside of 
the United States, its possessions, and 
Canada.) 

BARGAIN GROUP SUBSCRIPTION 
RATES 

(One-Year Subscriptions Only) 
Here's a real saving! Just get together a 
group of subscriptions and submit them 
all at one tin-ie. 
First Subscription — $4.00. 
Each additional subscription — $3.00. 
Send the list to our Circulation Depart-
ment (and mark it SPECIAL GROUP 
SUBSCRIPTION RATE) with a check 
or money order in the appropriate 
amount. 

GIFT SUBSCRIPTIONS 

You will find that a subscription to 
AUDIOCRAFT makes the perfect gift for 
any occasion. If you submit more than 
one subscription (at the same time), the 
special group rates shown above will 
apply. We will acknowledge your gift, to 
the person receiving it, with a special gift 
announcement card signed with your 
name, if you request us to do so. 

BACK COPIES 

At present we have on hand a supply of 
the November 1955 (No. I), January 
(No. 3), April (No. 6), November 
(No. is), December (No. 14) 1956, 
February (No. 16), March (No. t7), 
May (No. 19), June (No. 20), August 
(No. 22), September (No. 23 ) , De-
cember (No. 26) 1957, January (No. 
27), and February (No. 28) 1958 issues 
of AUDIOCRAFT. Copies are available at 
35¢ each. To order yours, use the card 
at upper left, checking the appropriate 
box at the bottom of the card and circling 
the number of the issue or issues you 
want. Please be sure to enclose payment 
with your order as we cannot bill for 
single copies. 

IMPORTANT 

We cannot be responsible for currency 
sent through the mail. When remitting, 
please be sure to send only check or 
money order. 



ERPIECES ,OF PRECISION 

"JBL" MEANS JAMES B. LANSING SOUND, INC. 

3249 Casitas Avenue Los Angeles 39, California 

'Johanson Blocks, used for high-precision measurements, 

are accurate to within one millionth of an inch. Their surfaces 

are ground so perfectly flat that, when one is placed 

on top of the other, molecular attraction and atmospheric 

pressure wring them firmly together. 

In high fidelity -JBL" is the symbol of highest precision. 

JBL loudspeakers are used most often to demonstrate 

41 the quality of other components. The tight electrical coupling 

and rigid piston assembly that give JBL cone speakers 

their distinctive, crisp, clean sound can only be achieved by 

manufacturing to the closest tolerarices. Painstaking precision 

in forming diaphragms, winding voice coils, and machining 

phasing plugs gives JBL high frequency drivers their smooth, 

peak-free performance. The unexcelled efficiency and 

-?transient response of JBL transducers are directly related to 

the precision with which the units are made. Write for your 

Free copy of the new JBL catalog and the name of the man in 

,your community who can demonstrate the difference precision 

makes—your Authorized JBL Signature Audio Specialist. 



the highest standard in 

high fidelity recordin 
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total requency range 
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In the strictest sense of the word 

only AUDIO FIDELITY records 

are High Fidelity records! 

TFRR* 

AUDIO FIDELITY records brings you unsurpassed 
sound reproduction — with new positive microphone techniques, 

emphasis on clarity, brilliance and quality of recording consistent 
with maximum definition and minimum distortion, realizing 

the ultimate in signal to noise ratio, plus engineering techniques 

to maintain maximum level and dynamic range. Pressed on pure virgin vinyl 

specially formulated to result in the long-wear of the high 

frequency groove etchings as well as the long life of the recording 

lte for fre 

770 Eleventh Avenue, New York 19, N3 Y 


