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PRESTO T-2
A crowning achievement in engineering design—the T-2 For over 20 years, Presto transcription turntables have
two speed model offers superb high-lidelity performance at been the choice of broadecast-station and sound-studio en-

modest co_st. Its I\env_\:. tlmlam':ed aluminum turntable and gineers. Today, more are in professional use than any
rugged drive system climinate wow, flutter and rumble. The

interchnngcub‘le idler wheels disengage in the “off” position other make.
teprerenbiisie ey Apolemotor Tnzures Aucurate Now, Presto offers the audiophile three precision turn-
speeds. Shift mechanism permits quick change from £ p ; 3 ? . i A L

to 45 r.p.m. while table is spinning. Comes equipped with tables for high-fidelity installations, incorporating many of
built-in strobe dise, 45 r.p.m. adapter. and yubber yecord the design features that have made our transeription turn-
mat. Only $59.50 | tables famous. See them at your local high-fidelity shop—or
PRESTO T-18AH for full details and specifications, write for catalog to
Undoubtedly the finest high-fidelity turntable for home use | Dept. (3-2. Presto Recording Corp., Paramus, N. J.

that money can buy. T'hree speeds; precision-made through-

out; wow, flutter and rumble are virtually non-existent.

Employs 127, cast-aluminum turntable and constant-speed

hysteresis motor. Speed selector has five positions: 45—off —

ey | | HP/EQ 70

Has all the features of the T-18AH (above) except that it
is equipped with a heavy-duty, 4-pole induction motor. TURNTABLES « TAPE RECORDERS » DJISC RECORDERS

Only #75.00 DISCS + STYLI « AND HIGH FIDELITY CABINETRY

A SUBSIDIARY OF THE SIEGLER CORFORATION

Export: 25 Warren Street. New York 7, New York. Cable: SIMORTRICE
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*ouistanding hon
ors bestowed, un-
solicited, by most
recognized tesling
organizations.

No matter what your source of music
—FM, your own discs, or tape—you
will enjoy it at its best coming from
Sherwood’scomplete home musiccenter

. most honored of them all! Sherwood
tuners for example . ..

First to achieve under one microvolt
sensitivity for 20 db FM quieting in-
creases station range to over 1060 miles.
Other important features include the
new '‘Feather-Ray” tuning eye, auto-
matic frequency control, flywheel tun-
ing output level control and cathode-
follower output.

Model S-2000 FM-AM Tuner $133.50 net
Model S-3000 FM (only) Tuner $99.50 net

For comolete specilications, wrlte Dept. A-2

ELECTRONIC LABORATORIES, INC.
2802 West Cullom Avenue, Chicago 18, lllinois

The "“complete high fidelity home music center.”

1n New York hear '*Accent on Sound' with Skip
Weshner, WBAI-FM, week nighis, 9 P.M, In
Los Angeles, KRHM-FM, 10 P. M.
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Do you know what
“frequency response”

really means?
I e, e S

You do know, of course, that it’s a
measure of acoustical performance
—an indication of how high your
[1i-Fi really is. But are you on speak-
ing terms with the “plus or minus 2
db” that goes with it?

The frequency response of a tape
recorder tells you the highest and
lowest sound frequencies that it will
reproduce well. And the “db” refer-
ence specifies “how well.” This meas-
ure is based on the decibel (db)—a
unit which corresponds to the ear’s
ability to  distinguish
cound intensity. A change of 1 db is

changes in

barely perceptible to an expert under
ideal conditions. Three db is just
noticcable under ordinary conditions.

If a machine has a response of
30-15,000 cps (£2 dbj, the output
will not vary more than a total of 4
db throughout this frequency range.
This s good performance,
usually found only in professional
lype equipment.

Magnetic tape, too, has its own
frequency limitations. But in a good

very

tape these response limits are usually
well beyond the range of the ma-
chine. However, not all tapes have
exactly the same degree of response
at all frequencies. For highest fidel-
ity, tape response should be as nearly
uniform as possible at all audible fre-
quencies. Audiotape is especially for-
mulated to give you the balanced re-
sponse so mecessary for true-to-life
sound reproduction.

If you're a serious tape fan, you'll
be interested in “How to Make Good
Tape Recordings”™—a 150-page book
which gives you all the answers. For
an attractive free folder describing
the book, write for Bulletin T. Audio
Devices, Inc., Dept. AA, 444 Madi-
son Avenue, New York 22, N. Y.

* one of a sertes

AUDIOCLINIC??

JOSEPH GIOVANELLI*

Spurious Response in Recorders

Q. When a high frequency sine wave is
recorded and played back (hrough the re-
corder, a spurious response i3 heard which
inereases in strength in proportion (o the

fundamental, when the recording signal
strength iz inereased. The frequency al

which this phenomenon begins depends
wpon the quality of the recorder, and ]
have heard it start at 10,000 to 15,000 eps.
I'm rather doubtful that this is a hetero-
dyne effect occurring belween the bias os-
cillator and the input signal, sinee I hearid
a response of estimated 5000 cps in addi-
tion to the 15,000-cps sine wave tone jed
into the machine’s input, when recorded on
ait Ampex 601, which has a bias frequency
of 100 ke. Iy this were a helerodyning
effeet it would requive approvimalely a
sizth harmonic of the 15,000-¢ps inpul sig-
nal Lo combine with the bias frequency o
give even a 10,000-¢ps spurious response,
which seems unlikely. What is yowr explan-
ation of this phenomenonf Burton W. By-
ter, Oreland, Pa.

A. The 5000-¢ps tone you hear when 2
15,000-¢ps signal is fed into the tape re-
corder js caused by the combining of a
harmonic of this tone with the bias fre-
queney. Despite the faet that the oseilla-
tion fed into the machine is a pure sine
wave, harmonics may nevertheless be gen-
erated. The greater the level of the record-
ing signal, the greater the harmonie dis-
tortion generated within the recording
amplifier, and at the head where the signal
iz mixed with the bias. The bias frequeney,
turthermore, iz only approximate. It is not
at all impossible for it to be either 95 or
110 ke rather than tlhe speeified 100 ke.
These frequencies ecan heterodyne with
cither the sixth or seventh harmonie, with
the resultant 5 ke tone you have observed.
I¢ 15 also possible for the audio oesillator
to be inexact as to frequency. A little
figuring will show that an error of slightly
less than a kilocyele ean produce sufficient
error at the sixth harmonic to cause the
3-ke tone, nssuming that the bias frequeney
is exact.

Should you wish to determine precisely
the frequency of the bias oscillator, couple
some of its signal into the autenna termin-
als of a standard broadeast receiver, being
careful not to introduce d.c. into the an-
tenua coil. You will observe that a beat
will oceur at several places on the dial.
This beat is caused by a harmonie of the
oscillator combining with one of the sta-
tions. Where there iy no station to heat
against, the bias oscillator signal will ap-
pear as an unmodulated carrier. The fre-
quency separating the appearances of sue-
cessive signals from the oseillator is
determined by the frequeney separation
of two successive harmonics, which, in turn,
is equal to the fundamental frequeney of
the bias oscillator. The more accurately
calibrated your reeeiver dial is, the more

* 5420 Newkirk Ave., Brooklyn 5, N. Y,

accurately the frequeney of the bias oseil-
lator can be determined. Of course, when
two successive harmonies of the bias signal
beat with two broadeast stations each of
whose frequency is known and when each
of the beat frequencies resulting from said
eombination is known, the exaect bias fre-
queney can be obtained without aceurate
receiver dial readings.

Tape Hiss

Q. What is the exact cause of tape hiss?
This objeclionable noise is present on many
recorded tapes and even on some profes-
sionally-recorded original tapes. Burton W,
Byler, Oreland, Pa.

A. There are two hasi¢c causes: 1) The
reeording amplifier may contain tube and
registor noise whose volume is sufficient to
cause it to be recorded on the tape in the
form of hiss. 23 Magnetic tape may be
considered to be composed of an almost
infinite number of minute magnets. The
rnumber of these whose polarity and
strength is used determines the nature of
the recorded material. Some of the magnets
are not used; their poles are aligned in u
lielter-skelter manner. Because this align-
ment is non-uniform, it is obvious that
samall random groups of molecules will Le
aligned in the same direction, tliereby com-
bining to form larger magnets whose
strengths are sufficient to cause voltages
to be developed as the tape is being repro-
duced. These voltages are heard as hiss.

Remote Cartridge Circuit

Q. My layout is such that I keep by Ron-
dine hysteresis motor and Pickering car-
tridge in another room, quite removed from
the amplifier., As the leads are fairly long,
I fear considerable loss of highs in the
shiclded cable. Could gou suggest a simple
circuit using, perhaps, a 124Y7, wilh one
stage of flat amplification and a cathode
follower stage using d.c. on the healers?
Frank Gittelson, Lynbrook, N. Y.

A. Figure 1 should solve your problem.

Figure 1
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Garrard models change. Garrard ideals do not. Meaningful new features dre added.

Time-proven features are carefully retained. Gadgets, for the sake of gadgelry, are sternly rejected.
The all-important fact to remembaer is that thirty-five years of experience in designing, testing,

and building fine record players, guide us in offering you the present Garrard models,

Model 301 PROFESSIONAL
TRANSCRIPTION TURNTABLE
" Each spaed variable!
Each unit with its own

Model RC38 4-SPeeD SUPER

AUTO-MRANUAL CHANGER
Continuous - or— variable
control on all speeds. $67.50

Model TPA/10 TRANSCRIPTION TONE ARM Model RCEB 4-SPEED DELUXE

- —-Professional performance, AUTO-MANUAL CHANGER
——— jewel-like construction Exclusive pusher platform
& = and exceptional protects your fecofds. $54.50
versatility. $24.50

Model T Mark I
4-SPEEN MANUAL PLAYER
A superior unit for quality
budget systems. $32.50

There's a Garrard for
every bigh fidelity system

—— ——

Model RC121 4-8PEED MIXER
AUTO-MANUAL CHANGER

Fine performance with economy
and compactness, $42,50

GARRARD SALES CORPORATION, Dept. GE18, PORT WASHINGTON, N.Y.



COMING

To Your City ...

HIGH FIDELITY

SHOWS

SEE and HEAR the latest in HIGH FIDELITY from
leading high fidelity manufacturers . .

Don’t miss these public showings
of Hi-Fi Equipment . . . from
the most economieal units for the
budget-minded to spectacular
home music theatres . . . com-
pare and enjoy them all.

*Complete Hi-I'i Systems and
Components.

*Anplifiers — Pre-Amplifiers —
FM-AM Tuners — Turntables
and Record Changers — Phono
Cartridges — Microphones —
Musie Control Centers —
Speakers.

*Speaker Enclosures and Equip-
ment Cabinets — Finished and
Assembled or Do-It-Yourself
Kits.

THREE FULL DAYS OF CONTINUOUS DEMONSTRATIONS
FROM 1 P.M. TO 10 P.M. FOR EACH SHOW

Rigo Spring Shows 1958

Feb.7,8,9 Denver
Marech 7, 8,9 Pittsburgh
March 21, 22, 23 Newark
March 28, 29, 30 Baltimore

Hotel Cosmopolitan
Hotel Penn-Sheraton
Hotel Robert Treat
Hotel Lord Baltimore

ADMISSION 50¢

RIGO Enterprises Inc. 500 N. Dearborn, Chicago 10, IlI.
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The circuit employs a 12AY7, chosen be-
cause of its low noise content. It is used
as a voltage amplifier and cathode follower
ontput. Thus, the pickup is presented with
its proper impedanee and the output im-
pedance is sufficiently low to enable the
use of lines up to 50 ft. in length or even
more, without serious high frequency deg-
radation. Because of the possibility of over-
loading your preamplifier, a volume control
was ineorporated in the cathode follower
stage to limit the signal feeding the pre-
amplifier to a level somewhere below the
fold-up point. The ¢ircvit is designed to
operate with approximately 250 volts on
the plates. Since the plate and filament sup-
plies for this cireuit ave entirely conven-
tional, they are not shown. This eireunit
may also be used to feed other high-im-
pedance devices into the preamplifier. Care
must be taken not to overload the 12AY7
and means must be provided for adjusting
the value of the input rosistor, should the
output impedance of the deviece used be in
excess of 47,000 ohms.

Acoustical Feedback and Decoupling

Q. Please give me your suggestions and
comments regarding difficulty [ am having
with the following equipment: Miracord
X A100 with cartridge, Eico HF61A master
conirol preamplifier, Kico HEG60 amplifier,
AR1 speaker system. With the inpul ad-
Justment on the main amplifier set at ap-
prozimately midway and the bass boost on
the preamplifier at or about maximum, o
low-Trequency oseillation will be sel up
cither by a low-frequency Iranstent or by
a Lght tap on the record player spindle.
This oscillalion continues wntil the line
current s swilched off for several seconds.
The oscillation is in the range of 20-25
eps. Voltages and resistances check out in
accordance with FKico instructions. From
my cheek on e equipment, it is almost a
certainty that the difficulty is with the
preamplifier. W. H. Foclt, Tipp City, Olio.

A. From your letter, it secems clear that
this difficulty occurs only when a record
is being played at the time this oscillation
is taking place. It is likely that the oseil-
lation is caused by acoustical feedback. To
¢liminate this coundition, the speaker must
be moved further from the equipment cabi-
net, or the record changer must be isolated
from the equipment eabinet by some kind
of shoek absorber. In the event that a ree-
ord is mnot being played, it is likely that
there is insuffieient deconpling capacitance
between amplifier and preamplifier cirenits
or within these npits themselves.

Lack of decoupling doss not always indi-
cate reduced capacitanee of the decoupling
capacitors. It might be that the main filter
eapacitors in the power supply are defee-
tive, perhaps not to the point where hum
makes its appearance, but sufficiently to
raise the impedance of the power supply
to a point where the power supply can be-
come a eommon conpling agent between all
circuits.

Infinite Baffles

Q. Among the objections lo the infinite
baflle type of enclosure is that the pressure
built up inside the cabinet by cone travel
interferez with free operation of the

(Continued en page 6)
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THE QUALITY
RECORDING TAPE

IN THE NEW
PERMANENT
PLASTIC CONTAINER

Sure, Sonoramic might cost a few pennies more.
But—ic buys you the unique protection and con-
venience of Sonoramic’s new permanent plastic
container.

This exclusive product is 2 high impact, shattet-
proof, polystyrene box styled in a handsome slote
gray. The container protects tape against dust
and dire; opens at the flick of a finger; stacks
neatly side by side on shelf, bookcase, table or can
be mounted on a wall. It also comes with a handy
indexing system on pressure-sensitive labels
which is keyed to the unique Ferrodynamics
Selection Finder reel.

More important—the box holds Sonoramic’s
new wide latitude recording tape.

This tape 1s a gianc step forward in recording rape
engineering. It guarantees the user distortion-free
recording and maximum performance regardless
of make of recorder, line voltage fluctuations and
tube age and head condition. Lubricated-for-a-
lifecime too, to eliminate squeal, layer-to-layer
adhesion and deposits on heads.

Feature of the new Sonoramic line is the Ten-
silized Double-Play Mylar"—2400 feet on 2
7” reel —which is twice as strong as ordinary
magnetic tapes with the same playing time.
Whatever your tape needs — for the home or
for professional use — you’ll find a2 Sonoramic
tape to fit your needs.

For extra convenience, and at no extra cost,
the tape comes in the exclusive Ferrodynamics
easy-to-thread V-slot Selection Finder reel.

%A Du Pont trademark.

To the first 50 people who respond to this ad-
vertisement—we'll be happy to send out a free
Sonoramic tape container. (And if you're not in
the first 50, we've a pleasans surprise for you
anyhotw.)

Write to Dept. A-103,Ferrodynamics Corporation,
Lodi, New Jersey.

SONORAMIC IS A PRODUCT OF THE

ﬁ%w CORPORATION
& LODI!, NEW JERSEY

AUDIO e FEBRUARY, 1958 5
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the
miracle
cartridge
that

CKS 0UT -

N e Ry

2

H
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MIRATWIN

MIRATWIN is as smooth and sensitive a
cartridge as man can make. It faithfully
transmits the complete recorded sound.
And it is the most perfectly-shielded cart-
ridge made . . . to entirely eliminate hum!
Ko, if you have a hi-fi system, bring out
its finest tonal values with MIRATWIN.
Fits all standard tone arms, has instant

stylus replacement.

MIRATWIN mnst-1 stngle
with diamond styius for LP
or stancarg diamond Stylus

Formerly $34.50 NOW $26.50

MIRATWIN mst-2 lurnover
with sapphire stylus for standard and
diamond stylus for microgroove

Formerly $45.00 NOW $31.50

THANSIENT RESPONSE UNSURPASSED —
within 2 db from 80 to over 20,000 cycles
at 334 rpm. OUTPUT — at 1,000 cycles,
53 mv for 3314 rpm; 45 mv for 78 rum at
a recorded velocity of 10 emy/sec., a great
improvement in signal-te-noise ratio. Di1s-
TORTION — one of the lowest ever achieved
in @ cartridge. Hus—high output actually
produces a 6 to 8 db improvement in hum
ratio of associated amplifiers. MAGNETIC
PrLL — too small to measure with either
magnetic or non-magnetic turntables.
TRACKING — perfeet even at very high

MIRATWIN CARTRIDGES

MST-1D Single Diamaond $26.50
MST-18 Single Sepphire 20.00
MST-2D Dual-1 Sapph..i Diam._31.50
MET-2A Dual Sepphive______ 15,00

FAR ANEAD ) TIE FINEST BY FAR

AUDICGERSH CORP 514 eroadway, New York 12, N. Y.

WORTH 6-0800

amplitude peaks with all speeis. NEEDLE
CHATTER — completely negative; probably
the lowest ever achieved, MOUNTING --
unusually simple, TroricaLizeEp: MIRA-
TWIN eartridges are especially treated to
remain unaffected by temperature and
humidity changes: mainiain their excel-
lenceof performance anywhere . PLUS...the
casingt stylug replacenten? you've ¢ver geen
.. ond reason why an independent testing
Laboratory stated thatthe new MIRATWIN
“execeds itz own specifications”! Com-
plete with holder for quick installation,

REPLACEMENT STYLI

DM-2 Miero-Digmond $16.50
DN-2 Standard Diamond 16.50
SM-2 Miero-Sapphire. 5.00
SN-2 Standard Sapphire________ 3.00

LETTERS
Clarification
SIR:

I have been reading with mueh interest
the comments by Mr. Canby in the Decem-
ber issue of AUDIO, but I am afraid that
some of lis comments about our soft-sur-
round speakers ave not quite in accordance
with fact.

We changed over from eloth to foam
surrounds in May, 1956, not because our
expert builders were old and decrepit, but
because we found that corréct foam sus-
pension gave superior results from practi-
cally every point of view. Other things
being equal, the bass resonance is lower,
the dissipation of high frequencies at the
edge of the cone is better, and the elevation
of the cone assembly is more aceurately
maintained after a long period of use.
Furthermore, the foam plastic is not sub-
jeet to attaek by moths and other ingects.

Before making the change we spent
months in experimenting and establishing
the best thickness and consistency in the
foam. Our requirements here are so strin-
gent that all the foam we use is specially
made for us, and as yet only one firm in
this country is willing and able to supply
this special material. We also had to find
suitable adhesives and learn how to apply
them. Mueh time was spent on this problem
alone.

As regards our skilled hands, to whom
Mr. Canby alluded, our chief expert is Mr.
E. R. Broadley who has been with ug 25
years, but he is still only 46 years of age!

Mr. Canby said that we were in the habit
of cutting out the cloth segments by hand,
but this was not the case. They were all
aceurately stanmped out by cutters, but the
assembly work wasg done by hand in exactly
the same method that is adopted with foam
surround. '

G. A. BRIGGS,
Wharfedale Wireless Works,
Bradford, Idle, Works., England

(Literary license, no doubt—at least we
never let the facts stand in the way of «
qood story. Ep.)

Transistor Symbols

SIr:

Somewhat remote from the subjeet of
transistor symbols mentioned in an Tipi-
ToR’S REPORT and in LETTERS (I am quite
happy with the ones Mr. Penfield uses)
is the matter of type designation,

1 suggest that in the type number, the
second character (now the letter “N") be
used to designate whether the unit is NPN
or PNP. Thus, for example, the 2N170—a
PNP transistor—would be changed to
2P170; the 2N173—an NPN unit—would
remain 2N173,

Tt is not too Inte to make this change,
but it is likely to be if it is delaved very
long.

I believe that in the long run the system
would be worthwhile and sufficiently useful
to counterbalance the temporary inconveni-
ence of changing designations.

Rogrrr K. Davis,
4111 Pleasant Run Blvd. So. Dr.,
Indianapolis 1, Ind.
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EF86 4267

Exceptionally low hum,
low microphony and low
noise tube. Specially de-
signed for input stages of
high sensitivity in high
quality equipment.

ECC83 /2AX7

Double tricde with especi-
ally good microphony
performance and high gain.
Used in equipments where
utmost versatility is re-
quired.

EL84 68Q5

Economical, high sensitivity
output pentode. Of mini-
ature all-glass construc-
tion on the noval base.
Two tubes in push-pull
can provide 17W outpuc
for only 20V drive (grid-
to-grid).

EL34 s4ca7

High sensitivity 25W
pentode. Two ctubes in
ultralinear push-pull pro-
vide up te 40W oucpur,
For public address work,
two tubes in push-pull
can supply up to |00W of
audio power.

P T SR

EZ81 6CA4

Compact full-wave recti-
fier of miniature all-glass
construction on noval base.
Provides up to about 350V
output at [50mA wich
good regulation.

GZ34 35AR4

Modern full-wave recti-
fier supplying up to 600Y
at 160mA, or 450V ag
250mA with good regula-
tion, Recommended for
the larger type of Hi-Fi
equipment.

AUDIO e FEBRUARY, 1958

6 sound investments

The Mullard range of audio tubes has won universal
acclaim among high fidelity sound experts: and it
is easy to understand why. Every single tube

in this range has been specially developed to meet
the exacting needs of sound reproduction.

Read the specifications left; see for yourself

what makes each tube such a sound investment.

Supplies available from:

in the U.S.A. in Canada

International Electronics Rogers Majestic Electronics Limited,
Corporation, Dept. HB, 11-19 Brentcliffe Road,
Dept. A2, 81, Spring Street, N.Y. 12, Toronto 17,

New York, U.S.A. Ontario, Canada.

ELEGTRONIC TUBES

used throughout the world

MULLARD OVERSEAS LTD,, MULLARD HOUSE,
TORRINGTON PLACE, LONDON, ENGLAND.

Mullard is the Trade Mark of Mullard Limited and is registered in most of
the principal countries of the world.

()
Mullard

A



easy-to-build

high quality

Look ... row 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. Heathkits
cost you only HALF as much as
ordinary equipment and the quality
is unexcelled. Let us show you

how easy it really is!

QJ inatall 2.001 ufd disc candenser Irom socket
B7 (NS) to ground lug Bll {NS). Cul lhe
leads 30 that they are just long enough lo

reachand drésa the condenser close to chas-

Bis, over the wires already present.

{ ) Comnect a 470 KN resistor (yellow-violel-
yellow) from eocket BT (5) (2) (o BB (NS).
Maount as close to the sockel ag poasible.

[ e
-
e

G

UNG-SOL

puigraie ime

HEATHIKI

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.

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—bui it is
educational too! You
learn ahout radio,
electronic parts and
circuits as you build
your own eguipment.

Top Quality
Name-Brand
Components
Used in All Kits . ..
Electronic components
used in Heathkits come
from well-known manu-
facturers with astablished
reputations. Your
assurance of long life
and trouble-free service,

HEATHKIT

bookshelf 12-watt
amplifier kit

emsrmsssssnanas .

MODEL EA-2

52595

Theare 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 the 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 wat! output—its own built-in
preamplifier with provision for three separate inpuls, man
pbono, crystal phono, and iuner—RIAA equalization—separate
bass and ireble tone controis—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 qgold trim and buff knobs with gold inserts. For a real
sound thrill the EA-2 will more than maet your expectations.
Shpo. Wt 15 Ibs.

TIME PAYMENTS AVAILABLE
ON ALL HEATHKITS
WRITE FOR FULL DETAILS
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chairside enclosure kit
This beautiful equipment enclosure will

”[W 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 uperale 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 }5” and %" 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

each style. Dimensions are 18" W x 24" H x 35%4* D. Shpg. Wt. 46 Ibs. .

HEATHKIT

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. WL. 8 Ibs.

MODEL FM-38A $25.95 (with cabinet)

CE-1C Mahogany
CE-1CB Birch

CONTEMPORARY

Be sure to specify

CE-1T Mahogany model you prefer

TRADITIONAL

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 excelleat 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 1bs.

MODEL BC-1A $25.95 (with cabinet)

95

each

.

HEATHKIT

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
= 1% 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

pioneer in

"‘do-it-yourself" | B

electronlics |_a sybsidiary of Daystrom, Inc.
e

COMPANY -
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styled, and an exceptional dollar value. Shpg. Wt. 7 Ibs.

MODEL WA-P2 $19.75 (with cabinet)

BENTON HARBOR 25, MICHIGAN
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\ HEATHKIT 25-WATT

MODEL W-5M

$5075

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 highest 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. Tha W-5M 1s a must if you desire quality plus
economy! Note: Heathkit WA-P2 preamplifier recom-
mended. Shpg. Wi. 31 Ibs.

high fidelity amplifier kits

[./
HEATHKIT 70

-WATT
MODEL W-6M

$10995

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,
yeat at a price well within your reach, the W-8M is for you!
Note: Heathkit model WA-P2 preamplifier recommended.
Shpg. Wt 52 Ibs.

HEATHKIT DUAL-CHASSIS
MODEL W3-AM

$4.Q75

One of the greatest developments in modern hi-fi reproduclion was
the advent of the Williamson amplifier circuil. 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. Aftording you
flexibility in zustom 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. 20 Ibs.

high fidelity amplifier kits

HEATHKIT SINGLE-CHASSIS
MODEL W4-AM

$3075

In his search for the “perfect’ amoplifier, Williamson brought to
the world a now-famous circuit which, after eignt years, slill 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 unequalied
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
Ihis Heathkit is hard to beat. Shpg. Wt. 28 Ibs.

10

HEATHKIT

high fidelity
amplifier kit

$3550

For maximum performance and versatility a2t the lowest
possible cost 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 conlains
many features unusual in instruments of this price range.
The preamplifier, main amplifier and power supply are all
onone 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 Ibs.

MODEL A-9C

HEATHKIT

electronic :
crossover Kit - &y

MODEL XO-1 $1895

One of the most exciting improvements you can make in
your hi-fi system is the addition of this Heathkit Crossover
mode! XO-1. This unigue kit separates high and low fre-
quencies and feeds them through two amplifiers into
separate speakers. Because of its iocation ahead of the
main amplifiers, IM distortion and matching problems are
virtually eliminated. Crossover frequencies for each chan-
nel are 100, 200, 400, 700, 1200, 2000 and 3500 CPS. Amaz-
ing versatility at a moderate cost. Nole: Not for use with
Heathkit Legato Speaker System. Shpg. Wt. 6 Ibs.

AUDIO o
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“LEGATO”

high fidelity speaker system kit

Wrap yourself in a blanket of high fidelity music in ils 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 fcr construction. Just follow
clearly illustrated step-by-step instructions. We are proud to present the
Legato—we know you will be proud to own it! Shpg. Wt. 195 Ibs.

MODEL HH-1-C
(imported white birch)
< IMODEL HH-1-CM
{African mahogany)

*3259%9

HEATHKIT

BASIC RANGE

MggfL 53995 A truly outstanding performer for its

size, the Heathkit model $S-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 rorn 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 4" plywood. Impedance 16 ohms.
Shpg. Wt. 25 lbs.

Free [’afal_ag_i

high fidelity speaker system kits

HEATHKIT

RANGE EXTENDING

Designed to supply very high and
very low frequencies to fill out the
response cf the basic (SS-1)
speaker, this speaker system ex-
tends the range of your listening "g%ﬁ%" 59995
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 Ibs.

COMPANY - BENTON HARBOR 25, MICRIGAN
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pioneer in
. ! “do-it-yourself" —
Don't deprive yourself of IR elec‘:o e [[] Please send the Free HEATHKIT catalog.
the thrill of high fidelity or i rgfld .
ol e Ball Al [] Enclosed is 25¢ for the New HI-Fi book.
your own equipment any
longer. Our free catalog name
lists our entire line of kits
with complete schematics address
and specifications.
Send for it today! city & state
R L ALSO SEND THE FOLLOWING KITS:
NEW! “DOWN-TO-EARTH"' QUANTITY ITEM MODEL NO. PRICE
7\ HIGH FIDELITY BOOK
THE HOW AND WHY OFf HIGR FIDEL-
ITY, by Milton Sleper, explains what high
fidelRy is, and how you caa select and plan
your own system. This liberally-Illustrated,
4B-page book lells you the HI-Fl
story without fancy technica! 250 y = - i
jargon or high-sounding ter- Enclosed find. $...cciiiiosic-e Please enclose nostaae for parcel past—express orders are shipped delivery

minolagy.

charges collect. All prices F.0.B. Benlon Harbor, Mich. NOTE: Prices subject to change without netice.
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1. ALL-TRANSISTOR

Tor some time now I've been listening to
20 full watts worth of hi-fi without a sin-
gle tube of any sort.

It's a strange sensation, this, after some
thirty-odd years of vacuum tube phono-
graph sound—Dbut here I am, quite tubeless,
and yet the house is filled with music as loud
#s you could ever want, out of a little black
box the size of most control units. It is the
Yico all-transistor home amplifier, model
77, made in Los Angeles by the Video In-
strument Co., sent to me for try-out. I am
indeed impressed, though I have some ex-
ternal reservations about this particular
model which ')l get to in a moment,

Ever since I tried out an all-transistor
battery phono preamp (Fisher) last year
—and usged it for months and months on
one small battery as an emergency mike
preamplifier, low-impedance—I've  been
wondering how long it would take for some-
hody to design enough cirenitry to go the
whole hog aud provide a production power
amplifier as well, with confrols. It came
sponer than I would have guessed and, I
suspeet, this Vieo model points the course
of muech future home amplifier design,

Transistors are eertainly odd, after you
have been taking tubes for granted for
years and years. You are instantly aware,
when you hook up this amplifier, that this
is a new and strange breed of hi-fi. Tt
doesn’t look like an amplifier and it
doesn't act like one at all, except to pro-
vide the essential 20 watts of undistorted
output, For one thing, the Vieco rung vir-
tually stone cold—and is that a strange
sensation. One very weak pilot light is the
only major heat source and after an hounr
or so the perforated metal box is barely
warm, Along with this is instant starting
—the Vico takes off at full power about a
half second after you flip the switeh. No
warm up.

You can appreciate the full meaning of
transistor eivenitry when yon find that this
20-watt amplifier draws a total of abount 7
watts from the power line when it is at rest
—not amplifying. Some of that goes to the
small pilot light, too. No heaters, no con-
tinuous eurrent flow, no heat, At the full
20-watt output the input is only 30 watts.
This would seem to be ahout as near to
ideal efficiency as we can ever hope to get.
Now if we just had a loudszpeaker with
similar efficiency, we eould fill a stadium
with sound from this one source,

“No-tubeg, no-hum,” says the Vieo folder.
Well, not quite as simple as that. The am-
plifier will amplify any hum that gets into
it, just like any conventional model, and
8o shielding and the like is the same old
problem, never quite licked to perfection
in most home systems. T got very little hum
on my radio connection and a hit less on
the phono—virtually none at all. The spees
say hum is better than 100 db helow 20
watts output. There is a transformer in the
amplifier, stepping down line eurrent to

12

Edward Zatnall Canby

feed a reectifier that delivers 12 volts d.e.
Could radiate a tiny bit of hum and I
thought my ear eaught a trace—but it is
certainly extremely low, lower than in any
of the amplifiers I have sitting around at
the momyent.

However, transistors do tend to sputter
and hiss a bit. I seem to notice this in the
Vico especially during the “warm-up” per-
iod, if the term ean be used. My transistor
preamy also produced this sort of noise
and it may be a minor problem to ¢come in
lome equipment; it is not a pleasing
sound, thongh better than 1its equivalent
in hum. A quiet fried-egg effect,

The Vico output is interesting, No trans-
former but instead an autoformer—first
time I'd run into the term myself. One coil,
with taps on it. The end result is the same
old thing, standard ontput at the usual ohm
ratings. KEvidently one must be eareful not
to overload things at this part of the cir-
cuit; it ig unwise to plug inputs in or out
with the speaker leads unconnected. Also
the tramsistor circuits must be very care-
tully protected from heat—hence the very
feeble pilot light. Evidently heat even as
slight as that from a hot miniature bulb
:an do harm. But sinee the transistors don’t
produce mueh of their own heat the praeti-
cal problem is quite different from the
usual one with power amplifiers; confined
spaces aren't as rvisky but warm radiators,
hot lamp bulbs—even sunlight on a hot
day, are potential dangers.

The use of perforated metal material,
full of thousands of holes, was a wise idea
in the housing of the Vieco, as well as a
decorative one. Both ventilation and heat
radiation are at maximum.

So far so good. The Vico sound, tested
purely by ear, is all that could be desired.
I noticed, incidentally, that transistors are
subtly different even in the sound of their
distortion—the overload sound (from a too-
high input) is distinetly nnlike that in the
usual tube amplifier. What the difference
in wave shape is I do not know—the dis-
tortion has a peculiarly wooden sound that
I already associate with transistor cireuits.
When things are operating normally the
sound is like any other high-quality repro-
duetion.

How did I eome aeross the overload dis-
tortion? That brings me to the slightly
negative aspeet of this aceount that has to
do with the outward controls and general
facilities of the Vieo transistor amplifier.
They are a good way from my conception
of right and proper.

Now T have no idea at all what sort of
problems might or might not arise in de-
signing standard facilities such as variable
tone controls—bass and treble—equaliza-
tion curves for recovds, preamplification
at the proper levels, and so on, It may be
agonzingly hard, or impossible, to design
i tone control to mateh the usual type now
standard on our tube-style amplifiers.
Maybe it’s easy. I can only report on the
externals of this Vieo model.

1. The bass tone control is flat at about
the *nine o’clock” position, unmarked, gives
a healthy boost but a very slight rolloff.
Until T discovered this in the typed instrue-
tions I had ineomprehensibly boomy and
too-lound bass.

2, The treble tome coutrol is nominally
ut ut the straight-up point but seemed to
me to be flattest at about one o'clock, More
important, the rolloff taper is radically
wrong—practically nothing happens on the
right half of the range and on down into
the left (rolloff) area, then the entire ac-
tion comes suddenly.

3. There are six equalization positions
for records but several of them seemed
to me remarkably alike if not identical, I
might be wrong,

4. A serious fault—the volume eontrol
is a compensated loundness control and there
is no way to disconnect the compensation ;
and there are no input level-sets, to adjust
the control to incoming level and to room
situation.

These two together, plus that which fol-
lows, make the amplifier grotesquely un-
usable in many sitnations. With no level-
sets, incoming signals ean bhe adjusted
only by the londness control itself, which
must be turned down to attemuate them
for listening. The result is false eompen-
gation, boomy extra bass, and the ampli-
fier can be used only by rolling off the
bass tone control—but there is mo hass
rolloff on this amplifier (see the preced-
ing); so you are licked! Not a thing you
can do,

5. The high-level inputs are designed to
take about one volt, to drive the amplifier
to proper output. No level sets. Somebody
had the naive idea that most radio tuners
and tape recorders produce one volt! Most
tuners send out a healthy three or four or
five volts. Result: the radio inpnt iz abso-
lutely unusable unless you are lucky enough
to have an output level-gset on the tuner.
I did, and T turned it almost all the way
down before the signal was attenuated
enongh to drive the Vico rightly.

I tried o play my Ampex 350 through
the Vieo and got nothing but hideous blast-
ing at very high overload. The Ampex, too,
puts out more than the Vieo wants and
Ampex does not have an ontput level con-
trol. Tts output is more or less standard,

Either something ig very wrong with my
Vico or somebody did some pretty sketehy

investigating into the standard output
voltages for common high-level sources
in hi-fi.

6. There is a four-position range con-
trol or scrateh filter; mine iz entirely in-
operative. (The rumble filter works OK.)

7. The high-level inputs have me bafiled.
Spees eall for HIGH-LEVEL INPUT FOR TAPE
but the input plug is marked TAPE WEAD
and, as far as I can figure, is low-level.
(roes through the preamp. Just to further
confnse things, the fromt econtrol says
merely TAPE. And as for the HIGH-LEVEL
INPUT FOR CRYSTAL OR CERAMIC PICKUP, it
feeds through the eomplete array of equal-
ization positions for magnetic cartridge,
though it by-passes the preamp. This would
seein to me to be gilding the lily, to put
it mildly! Just what happens to a pre-
equalized (inherently equalized) eeramic
when it is fed inte an RTAA curve-pro-
ducer? Maybe I'm dumb but I can’t figure
this one out.

(Nope, this input is not for those dena-
tured ceramies that are made to act like
magneties. They plug into the regular
magnetie input.)

* L 4 *

All of which adds up to a pretty impres-

sive sort of wnfinishedness, it wonld seem.

{Continued on page £8)
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#Werts 3+ High Fidelity the best buys

BETTER ENGINEERING Since 1945 EICO has pioncered (he
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.f

SAVE 509, Mass purchasing, and a price policy deliberately aimed to encourage mass sales,

make this possible.

EASY INSTRUCTIONS You nced no previous technical or assembly experience to build any

EICO kit — the instructions ave 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
coasl (o 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.

1 Thousands of unsolicited testimonials on file.

HFT30 FM Tuner
with "'eéye-tronic" tuning

HFS2 Speaker System: Uniform loading & natural
bass 30-200 cps achieved via slot-lcaded split
conical bass horn** of 12-ft path. Middles & lower
highs from front side of 812” 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 chms. HWD: 367, 154", 112",

“, .. rates as excellent . .. unusually musical . . .
really non-directional’’ — Canby, AUDIO. ‘‘Very
impressive’” — Marshall (AUDIOCRAFT), Walnut or

Mahogany, $139.95. Blonde, $144.95.

HFT90 FM TYuner equals or surpasses wired tuners
up to 3X its cost. New, pre-wired, pre-aligned, tem-
perature-compensated ‘“‘front end” — drift-free.
Sensitlvity, 1.5 uv for 20 db quieting, is 6X that of
other kit tuners. DM-70 traveling tuning eye.
Response 20-20,000 cps==1 db. Cathode follower &
multiplex outputs. Kit $39.95%. Wired $65.95%. Cover
$3.95, *Less cover, excise tax incl.

HF61A Preamplifier, providing the most complete
contro} & 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 flne 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
T0-330 Output Transiormer, provides wide band-
width, virtually absolute stability and flawless tran-
sient response, " . . , is one of the best-performing
amplitiers extant; it is obviously an excellent buy.”
—AUDIOCRAFT Kit Report. Kit $72.95. Wired $99.95.
Matching Cover E-2 $4.50.

HF52; HF20

o m ®
Integrated Amplitiers

AUDIO e FEBRUARY, 1958

HF12 Integrated Amplifier

HF61 Preamplifier

HF50 50-Watt Ultra-Linear Power Amplifier with ex-
tremegly high quality Chicago Standard Output Trans-
former. Identical in every other respect to HF50 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 & high stability, 2-EZ81 full-wave rectifiers for
highly reliable power supply. Unmatched value in
medium-power professional amplitiers. 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 Qutput
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 sutput
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,

I'rices 37 higher in the West

G

\ 3o 8 1@

r — HFs2
ST=ER | Speaker System

HFE0, HF50 Power Amplifiers

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-
tary-built cabinet. Jensen 8” woofer, malching 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:
117 % 23” x 9”. Wiring time 15 min. Price $39.85.

— HF3D Power Amplifier

33-00 Northern Boulevard, L. 1. C. 1, N. Y.
Over 1 Million EICO instruments in use the world over.

MAIL COUPON FOR CATALOG
EICO® 33-00 Northern Blvd,, L.1.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.

h‘_ = T
HF51 LS =/

Speaker System =~ i



EDITOR'S REVIEW

THE PAST MONTH

ANUARY HAS BEEN an intervesting month in the high-

fidelity industry, what with the scramble for stereo

cartridges, meetings of the Eleetronie Industry
Association, and the demonstration of a new system
of stereo recording. Just such a month as we enjoy
because of new developments-——one in whieh we have
to keep awake continually.

Electro-Voice annonnced and demonstrated a new
stereo cartridge composed of ceramic elements and to
be available at a price of $19.50 with a diamond stylus;
one other model of cartridge was announced in the
trade press at a probable price of around $80; and
there have been other eartridges and rumors of car-
tridges which are not yet to the official announcement
stage. Naturally every manufacturer will have his
own version of a stereo cartridge before long.

The new system of stereo recording being shown
cmploys a standard—but necessarily high-quality—
monaural cartridge which plays a groove on which
one channel derives from a frequency-modulated
carrier which is recorded along with the conventional
lateral recording. While this system would not reguire
a stereo cartridge, it does need a converter unit to
munscramble the IPM signal, with the converter said
to range around $30 in cost.

The BElectronic Industry Association held several
meetings aimed toward standardization of stereo disc
recording standardization as to stylus tip radius,
recording levels, and standard positioning of right
and left channels. There is still much to do before we
may expect stereo dises in quantity, but we can still
expeet them.

Our own efforts in making a conversion of the
popular General Electric VR-II cartridge took up
rather more time than we expected after the first
model was built. Having constructed one in some five
days’ time after the conception of the original idea.
we spent several more weeks in finding out how to do
it iIn a manner which was simple enough to be able to
mpart it to our readers. Undoubtedly there will be
stereo cartridges on the market just about as soon ax
the records will be available, but we just couldn’t
resist the temptation to continue our own ‘‘do-it-
vourself "’ habit to this extent.

One would be surprised at how much he ean learn
about phonograph cartridges by trying to build one
—we’re only glad we didn’t have to start from scrateh.

TAPE VS, DISC

There has been a lot of talk about how the sterco
dise would destroy the market for sterco tapes. We
look npon this as complete nonsense.

One can make a good case for the LLP monaural disc
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over the ordinary monaural tape—the former is
cheaper, guality is excellent, it is easier to handle——
placing on the machine and operating—and it takes
up less storage space per minute of playing time. But
in spite of these advantages, there are many thousands
of people who will go to the extra trouble of handling.
who will pay more for tape, and who will provide the
extra storage space (not to mention the extra cost of
a good tape player over a record player, changer, or
aven professional turntable and arm). We don't think
there is any question but that tape quality is better
—uwhen played on a good lape machine—and that
alone is still enongh to attract those who are noi
satisfied with anything less than the best. And sinee
it has already been shown by sales figures that there
are many who want the best, we may reasonably
assume that there will still be plenty who will con-
tinue to buy stereo tapes just as they have buying
monaural (and stereo) tapes to date. We do not see a
large swing {0 tape, nor do we see a large swing away
[rom tape—tape is admittedly better in quality than
dises under optimum conditions, and there are still
many people who will never be satisfied with anything
but the best.

THE LOS ANGELES SHOW

While there has not been much national publicity
about the forthecoming Los Angeles High Fidelity
Show, we understand that there has been considerable
in the western hi-fi hotbed. The fact that the New
York show is in our own backyard. so to speak, has
probably led us to believe that a hi-fi show anywhere
is an event of real importance to everyone. Those who
are connected with the industry in any way are
naturally most interested in its goings on. The faet
that there is to be a show in Los Angeles from Febru-
ary 26 to March 2 is only of academic interest to a
resident of Manchester, N.I. or Slaughter Beach.
Delaware. The market from which any show draws its
attendance is more likely to be encompassed in a ecircle
with a radius of less than a hundred miles from the
site of the show.

Be that as it may, there 78 to be a show in Los
Angeles, at the Biltmore Hotel, beginning on Febru-
ary 26 and lasting through Mareh 2. There is to be
one in San Franciseo, in the Whitcomb Hotel, Febru-
ary 14-16. And there is to be one in Denver—Cosmo-
politan Hotel—February 7-9. Auplo will be repre-
sented at all of them, and we trust we will enjoy them
thoroughly.

Sometimes we wonder if there could be something
wrong with a person who goes to six or eight of these
shows every vear and enjoys every one of them.
We have found that to be the only way to see every-
thing that’s new, and we do enjoy them.
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Come on —CELE BRATE!

PICKERING'S
12th Anniversary
Special

THIS YEAR — 1958 — PICKERING & CO.

marks its twelfth year as leader in the field of

high quality transducers and precise electronic
devices for the most exacting engineering applications.

THIS YEAR — 1958 — PICKERING & CO.

announces its readiness for the new stereo-disk.

Yes, it is twelve years since PICKERING & CO.

was first with a high quality miniature magnetic
pickup for high fidelity reproduction from records and
broadecast transcriptions. And now, PICKERING & CO.
is ready for the stereo-disk with the STANTON 45/45,
a stereo model of the renowned FLUXVALVE cartridge.

THIS YEAR — 1958 — PICKERING & CO,, in its
twelfth year of progress, will celebrate their anniversary
by giving each purchaser of a FLUXVALVE product a
bonus gift valued at ($6) six dollars to extend the
utility of the product they have purchased.

THIS YEAR — 1958 — marks another first for PICKERING & CO. with the PICKERING $6
BONUS BILL! Beginning February 1, 1958 and until April 15, 1958—each PICKERING
FLUXVALVE product will be packaged with a bonus bill valued at $6. Redeem it on the spot
at your PICKERING dealer.

NOW! When you buy a PICKERING FLUXVALVE Model 350, 370, or 194-D, you receive a
gift of a bonus bill for which you can receive—

1. Any PICKERING “T-GUARD” sapphire stylus...value $6...absolutely FREE!

2. A credit of $6 toward the purchase of any PICKERING “T-GUARD” diamond stylus you
choose.

NOW! You can get the $24 amazing PICKERING % mil diamond stylus for only $18!...or,
any of the other $18 diamond “T-GUARD?” styli for only $12!

BUILD UP THE QUALITY OF YOUR HI-FI SYSTEM WITH A PICKERING FLUXVALVE

FLUXVALVE TWIN
SERIES 350— A turnover
cartridge providing a
rapid change of stylus
point radiug, Available in
12 modecls featuring many
combinations of styli,
prices start at a modest $24,

)

i N Model 194D UNIPOISE

o
7

FLUXVALVE SINGLE
SERIES 370—A miniature
high quality cartridge for
us¢ in any type of auto-
changer or manual plaver
arm, Available in 5 mod-
els, prices start a1 a low
S17.85.

Pickup Arm—This new ...
lightweight . . . integrated
arm and cartridge as-
sembly containing the
FLUXVALVE with ex-
clusive "T-Guard™ stylus—
i« only & fraction of the
weight of conventional
tone arms. High compli-
ance and single friction-
frce pivot bearing assure
distortionless tracking of

microgroove and standard
groove recordings. Avail-
able with the %2, 1 or 2.7
mil diamond stylus. Prices
from $59.85.

727/ /'%0&9 W/}ﬂ oan ﬁfﬂf 1he 077/2’/2‘,’//6'6’ " Fing QUALITY HIGH FIDELITY PRODUCTS BY

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

Enjoy a demonstration at your hi-fi sound studio . . . you'll hear the difference. For the dealer nearest you or for literature write Dept. A28

FEBRUARY, 1958
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Model (simplified) illustrates basic structure of magnetic “Twistor” memory—magnetic and copper wires interwoven as in a window screen.
Twisted condition of the magnetic wire shifts preferred direction of magnetization from a longitudinal to a helieal path. One inch of twisted

wire, thinner than a hair, can store as much information as ten ferrite rings. *

M.S. in E.E. from Purdue University.

Twistor” was invented at Bell Laboratories by Andrew Bobeck.

New twist in memory devices

An ingenious new kind of magnetic memory has been
developed by Bell Laboratories scientists for the stor-
age of digital information. Known as the “Twistor,”
it consists basically of copper wires interwoven with
magnetic wires to form a grid.

“Twistor” gets its name from a characteristic of
wire made of magnetic material. Torsion applied to
such a wire shifts the preferred direction of magnetiza-
tion from a longitudinal to a helical path. This helical
magnetization has been applied to produce a magnetic
storage device of unprecedented capacity for its size.

In a magnetic memory, information is stored by

BELL TELEPHONE LABORATORIES
WORLD CENTER OF COMMUNIGCATIONS RESEARCH AND DEVELOPMENT

magnetizing a storage element. In conventional mem-
ories the storage elements consist of rings of ferrite.
In the “Twistor,” they consist of tiny segments of hair-
thin magnetic wire. At each intersection of the grid,

one such segment is capable of storing a binary digit.

The “Twistor” is simple and economical to fab-
ricate, and its minute energy requirements are easily
supplied by transistor circuits. Bell Laboratories engi-
neers see important uses for it in future telephone sys-
tems which demand the compact storage of much
information, as well as in digital computers {or civilian
and military applications.




Fig. 1. Top and bottom views of a G.E. VR-Il cartridge converted to stereo use.

How to Make a
Stereo Phono Pickup

C. G. McPROUD

With the high current interest in stereophonic discs, the curious experimenter
wants to be able to play any that he may get his hands on. A fairly simple conver-
sion of the G.E. VR-II cartridge makes it possible, and gives excellent stereo results.

HEN WE FIRST RECEIVED our review
copy of Audio Fidelity’s initial

stereo dise, we were naturally
anxious for some means for playing it.
The wmit employed in the Westrex
demonstrations had been, we were told,
hand built from two ESL cartridges,
and we felt that if Westrex engineers
could make such a modification we
could, too. After howrs of thinking on
the subject, we made ounr first attempt
using a GI5 RPX-050 eartridge. Resunlts
were satisfactory as to stereo effect, but
quality was not quite so good. Further-
more, it appeared that the modification
of a VR-IT would bhe much simpler, so
we made several more conversions just to
get into the swing of it—and to gather
the information necessary to pass the
method on to others. In the course of
the project, we undouhtedly hecame one
of GI¥’s best customers, for we exhansted
the supply of both cartridges and styli
in our own particular segment of Long
Island. We have, however, converted five
VR-1T ecartridges, and the vesults are

Fig. 2 (right). Geometry of Westrex stereo
system. (A) shows stylus motion for
modulation of only one groove wall; (B)
shows motion for out-of-phase modula-
tion; (C) shows motion for in-phase
modulation. Identical signols fed to both
channels should produce motion of (B).
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quite uniform. Figuwre 1 shows a com-
pleted stereo cartridge.

7 GROOVE WALL
MOTION

(A)

Theory

To undersiand the requiremenis of a
stereo cartridge, let us first consider the
mechanies of the Westrex stereo disc
system, Figure 2 shows the action of the
walls of the record groove. In (A),
modulation is applied only to the left
wall—this modulation being “hill and
dale” with respect to the flat side of the
wall, which makes it at an angle of 45
deg. with the vertical. As the groove wall
is modulated, it takes fthe positions
shown by the dotted lines, and the stylus
moves on a line at an azimuth of 45
deg. If only the right wall were modu-
lated, the stylus would move at an azi-
muth of 315 deg., or —45 deg.

DOTTED LINES
INDICATE
MAGNETIC FLUX

(A)

Fig. 3. Schematic arrangement of normal
monaural GE VR-Il cartridge.
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Fig. 4. Schematic of mcdification neces-
sary to provide two-channel stereo
operation.

When both walls are modulated at the
same time, either a lateral motion or a
vertical motion is imparted to the stylns.
If the modulation is out of phase on the
two groove walls, the stylus moves to the
right and left, as in (B); if the modula-
tion is in phase, the stylus moves up and
down, as in (C). Sinee the two signals
in a stereo system ave not always exactly
in phase, the stylus motion consists of
various combinations of these wmove-
ments. However, a pure right-and-left
motion of the stylus tip gives two result-
ants, as shown in the small veetor
diagram in (B); similarly, a pure up-
and-down motion also gives two result-
auts, as at (C), but here it will be noted
that the vector, L, for the left channel is
reversed in dirvéetion from that of the
veetor in (B), and that the direction of
the R vector remains the same. For our
purposes, then, it is necessary that we
have some element which senses motion
in the two planes—+45 deg. and - 45
deg.

The normal GE pickup consists of a
sensing element for lateral motion only.
Figure 3 shows the schematic arrange-
ment., At (A) the magnetic flux flows
from the top of the magnet fo the top
of the core, and from the bottom through
the stylus bar; (B) shows the “sche-
matie” of the magnetie circuit. As the
stylns moves laterally to the right, for
example, an inereased flux flows through

Fig. 5. Vanes are spot welded onto stylus bar in position shown here. Note that stylus
is lost from assembly at the left.

the vight leg of the core and induces a
signal of one polarity in the coil, while
de¢reased flux in the left leg of the cove
induces a signal in the left coil. Proper
polarization of the coils gives an addi-
tive signal. Any vertical motion of the
stylus does not appreciably change the
magnetic cireuit, and no signal is in-
duced in the coils.

Using the same prineciple, but siniply
providing two sets of pole pieces and
some arrangement to simulate the stylus
bar, we arrive at the arrangement of
Fig. 4. The right coil is now in a
separate magnetic circuit from the left
coil. Motion of the stylus, and the at-
tached vane, in the direction of the
arrows will canse the left side of the
vane to vary the flux through the left
coil, but will have little effect on the
right ¢oil; the opposite is true when the
stylus movement is at —45 deg.

Such an arrangement gives less out-
put in eaeh seetion of the coil because
there is no longer a “pnsh-pull” effect.
Furthermore, with only one coil in each
channel, the hum-cancelling effect of the
two coils is eliminated. As normally
built, the GE eartridge has the two eoils
in sexies, but so polarized that they are
insensitive to external hum fields. How-
ever, in our stereo modification this can
not be helped (without adding two extra
coils), but we have not found this ob-
jecetionable on a professional-type turn-

Fig. 6. Modified

TV antenno clip

serves as spot

welder for attach-

ing vane to stylus
bar

table, albeit it was on a small record
player.

From IFig. 4, it should be clear that
if we conld add a vane to the stylus bar
and provide the two magnetic gaps for
the vane to move about in, we would
have a stereo pickup. The next step was
to find out how to accomplish this.

Stylus-bar Modifications

This is the most ticklish of the oper-
ations (and the reason for our need for
many styli). The requirement is that a
small vane be attached to the stylns bar
just back of the siylus itself, the vane
having two “wings” at 90 deg. to each
other, and each being 45 deg. from the
plane of the stylus bar. Figure 5 shows
two stylus assemblies with the vanes in
place.

The vane itself is eut from a piece
of soft iron .006 in. thick. We used a
piece of permalloy shielding from an old
recording head, but the shell of an RPX
cartridge would serve. Shim stock ean be
used provided the temper is removed by
heating to red heat and allowing to cool.
Cut a strip 3/64 in. wide by % in. long
and bend it 90 deg. at the center. The
bend should not be too sharp, but gently
rounding with a radius of, say, .010 in.
We first tried cementing this to the
stylus bar, but could find no cement that
would hold. We then asked a dentist—
sinee they have various types of eements
that seem to hold indefinitely—but with
no result, exeept that he suggested a
friend who is an orthodontist, and whose
work involves spot welding small bits
and pieces together. There we got two
vanes welded to two stylus bars, and we:
canstructed our first stereo cartridge,
using the RPX. But when one of the
vanes came off, we decided to do our
own spot welding and devised a very
simple gadget which actually works.

The TV serviee boys have a elothespin-
like device, for rapid connection of an-
tenna leads to sets on the bench, of the
type shown in Fig. 6. The two jaws,
made from a Weller soldering gun tip,
were soldered to the metal parts of the
clip, as were two leads each consisting
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BEND TO
THIS SHAPE

Fig. 7. Details of common pole piece,
which is made from .020” transformer
lamination.

of the two wires in a short length of zip
cord. The bottom jaw is beni so as to
get under the tip of the stylus bar, and
is filed off at right angles with the point
up so as to steady the vane. The top jaw
is filed to a blunt point—with a radins
of perhaps .010 in.

With the two leads eonnected to the
secondary of a 6.3-volt filament trans-
former—with a 20-amp. capacity—and
with a pushbutton switeh in the primary
cirenit, this arrangement makeg a very
satisfactory spot welder. Remove and
save the damping rubber from under
the stylus tip and cut off the carrier
just ahead of the finger-grip projec-
tions. Place the vane over the bottom
jaw, and put the stylus bar over it as
close to the stylus as possible. Let the
clip close to hold the parts together
and press the pushbutton for about half
a second. That's all it takes—too much
fime will burn off the tip of the stylus
bar, too little and the vane won't stick,
A liftle practice is recommended be-
fore attempting this with the stylus it-
self; after the first few welds it will
seem quite simple,

After the weld is completed suceess-
fully, cut off each vane to a length of
5/64 in. and smooth the edges, nsing
a fine file. The ones in the usual set of
Swiss pattern files are very useful for
this entive operation. Adjust the vanes
to an exact 90-deg. angle, with both
sides having a 45-deg. angle with the
stylus bar.

When this operation is mastered, you
are practically ready to go into pro-
duction.

AUDIO e FEBRUARY, 1958

Disassembly of the Cartridge

To get at the insides of the cartridge
requires disassembly. Pry up the tips on
the front shield and remove it, and re-
move the top electrostatic shield and
the insulating strip under it. Carefully
scrape away as mnch of the wax as pos-

- sible and save it for later use in reas-

sembly. -

With a small serewdriver, lift out
the top pole-piece section, and follow
with the smaller piece, These two U-
shaped parts straddle the pole pieces
in the coils and hold them firmly. From
the hottom, press on the pole piece tips
alternately; they will push out the two
colls as they are pushed upward. Dress
the coil assembly back over the ecar-
tridge case. The leads ave fairly stif,
and need not be disconneelted, Remove
the magnet from its compartment. Lay
the case aside for later work.

Preparation of Pole Pieces

The ecomman pole piece is made from
a lamination from an old transformer,
with a thickness of .020 in. being reec-
ommended. Cut the piece to the size
and shape shown in Fig. 7. The square
opening should be made by drilling a
3/16-in. hole first, then filing to the re-
quired dimension. The slot at the top
is readily done nsing the flat file from
the pattern set. The lower sketch in
Fig. 7 shows how the eommon pole piece
is bent, with angles of 90 deg. at top
and bottom, and the two tips bent up-
ward at 45 deg.

Fig. 9. Common pole piece, at the left,
with the two modified pole pieces which
go through the coils.

ORIGINAL SHAPE

L4

MOIEED jl’t_r
=

Fig. 8. Original
modified

475"

pole pieces must be
in this manner.

The two pole pieces from inside the
coils have shapes like those at the top
in Fig. 8 originally. These should be
modified to the shape shown at the bot-
tom. Note that the tips are cut off
slightly. The 45-deg. bend is easily made
by holding the tips in a vise, spacing
the upper part by a serewdriver blade.
Tapping the handle of the screwdriver
will make a sharp bend without deform-
ing the rest of the pole piece.

Figure 9 shows the pole pieces as
completed. Seale on common piece
shows in the photo, but should be re-
moved as wmuch as possible with fine
steel wool.

Preparation of Cartridge Case

In order to clear the new parts, the
cartridge case must bhe modified, as
shown in Fig. 10. The filing on the bot-
tom of the case brings the flat surface
just to the bottom of the ¢hannel for
the stylus carrier. The ridges at the
sides of the stylus earvier are sloped off
also.

The lead between the two coils should
now he freed of wax, and the common
wire attached. A single strand from a
length of lamp cord is about the right
size. It should be twisted aronund the
joined leads from the ecoils, soldered,
and dressed around the side of a coil.
Inzert the two pole pieces into the slots

(Continued on page 40)

FILE OUT SHADED SECTION

FILE OUT
SECTION
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B
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Fig. 10. Cartridge case modification is dane by filing as shewn.
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Custom-Built Corner Horn

Enclosures

LAURENT GAGNON*

The author describes two low-frequency back-loaded corner horns—one
with a theoretical cutoff of 40 cps and the other with a cutoff of 32 cps.

HE FIRST OF THE TWO enclosures to be

described will be a specially desig

nated corner version of the Labora-
forv Standard Reference Loudspeaker,
utilizing the new Jensen K'T-31 kit, the
Imperial 3-way system. It was designed
to satisfy those who prefer to have a
corner version of this magnificent
speaker system and who are able to build
their own enclosure or to have it con-
strueted to their specifications by a
eompetent carpenter.

This new model looks smaller than the
PR-100, heing only 45Y4 in. high. Tt pro-
duees a single-sound-source effect at a
closer range, the woofer being mounted
nearver the mid-frequency and high-fre-

* 994 Fowrth Avenue, Quebee 3, Canada

queney units than it is in the PR-100.
For those who want to know more about
this kind of horn enclosure or to under-
stand thoroughly its theory, design, con-
struction, installation and operation, I
suggest that they vead earefully the three
excellent articles written on this subject
by competent Jensen engineers.':* 3

The horn parameters ave indicated in
Table T and they are practically the
same as the PR-100,

*Daniel J. Plach, *Design factors in
horn-type speakers.” JAES, October, 1953.

# Daniel J, Plach and Philip B, Williams,
“A laboratory refer¢nce standard loud-
speaker system.” Auplo, October, 1954,

* Karl Kramer, “Building the Jensen Im-
perial.” Adudioerast, November, 1955,

TABLE |
Cut-off frequency 40 cps
Taper rate, Hypex flare d i
Throat or take-off 80 sq. in.
Mouth area 704 sq. in.
Path length 68 in.
Sound-chamber volume 5000 cu in.

Acoustic crossover frequency 175 eps

Construction

Construetional data are given in Figs.
1 and 2. Use 24” hard plywood, glued
and serewed together. The inside surfaece
of (he horn must be sanded and given
three coats of shellac. Cleats or glue
bloeks 17 by 1”7 are used throughout in
corners between panels and top, bottom,
and inside separations.

A

<

33/4 B

¥

TOP VIEW

TOP REMOVED

INSIDE PARTITIONS REMOVED

15 sa.

1'\

e NN\
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N NN NI N g SO NS NN
Z Z LA 2 7 8 o

Ay S T A A |

/

28"

Fig. 1. Plan view of first type of horn. This is a corner version of the Jensen “Imperial” reproducer, in effect, and appears 1o
be somewhat smaller because of the corner use.
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Fix six dowels between panels 1 and
11 and six more between panels 4 and 12
to strengthen. Place three hovizontal
stiffening members 347 % 3” on rear of
back side panels 11 and 12 at 117, 227
and 33" high. The woofer is mounted on
the front panel, which is removable,
while the mid- and high-frequency units
are fired in the open front. The intra-
range equalizer and the two crossover
networks are placed on the sides of the
M.F. and IH.F. units in the same com-
partment. IPor appearance sake, a base
1% to 2 in. high ean be added to the
cabinet if desired. The entire horn should
be isolated from the floor by means of
147 to ¥5” thick Qzite or rubber,

If you have a perfeet corner and if
you wish to simplify the enclosure,
panels 11 and 12 may be eliminated but
on only one condition: the horn should
be permanently fastened to the two walls
to avoid air leaks of any kind which
would have adverse pressure effects on
performance near the cutoff region. Fig.
3 shows such a horn with panels 11 and
12 removed.

For more partieulars on the construe-
tion, assembly and final adjustment of
this model, see full explanations given
for the second model for which construe
tion is similar,

With this 3-way system, voices come
to life and T can repeat what Jensen
claims—that there is a new and almnost
geometrical separation of instruments.

Lower-Frequency Model

The second horn to he deseribed was
designed for the audio expert who wishes
to go still lower in fthe low-frequency
range with an enclosure of reasonable
dimensions. We know that even some of
the largest and most expensive corner
horns exhibit serious weaknesses below
35 eps. They cut off very sharply so that
while their response may be excellent
down to 35 or 40 e¢ps, they produce very
little fundamental energy below 30 eps.

This new horn has a lower cutoff of
32 eps in order to obtain maximum effi-
ciency at 30 eps, good efficiency down
to 26 e¢ps, und enough remaining effi-
ciency as low as 22 ¢ps. Beeause of re-
actance-annulling prineiple and the ex-
treme rigidity and density of the
enclosure, it was possible to extend the
operation of the horn, well below its
normal eutoft frequency, so a theoretical
entoff of 32 eps was found sufficiently
low for the present requirements,

It is essentially a hack-loaded low-
frequency corner horn in an enclosure
seientifically designed around the special
high resonance, low resistance, 15-in.
Jensen woofer P15-1.1, stock No. C-5823,
and not a compromise bhetween a short
horn and a real horn. It utilizes the
more efficient Hypex flare together with
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a sound chamber of adequate volume for
a 175 ¢ps acoustie crossover frequenecy.
The throat 1s of the correet size for full
efficiency and has an aiv ¢olumn of the
required length carefully caleulated and
laid out not to exeeed 2-percent devia-
tion of the flare employed. Finally, the
mouth is large enough for the ent-off fre-
quency chosen.

The Hypex flare T. 7 was retained be-
cause of a higher throat resistanee and
therefore higher efficiency in the vicinity
of the entoff Frequeney. To obtain the
Liyperbolic exponential flave required for
this low-frequency Hypex horn (see U.S.
patent No. 2,335,262) the following cal-
culations had to be made.

An acoustic horn whose eross-secetional
area inereases from a value 8, at the
throat of the horn substantially in ae-
cordance with the law,

f - i
.. L J
S§=3, ( cosh —+ 7' Sinh -—)

'."/l J.H
where S = eross-seetional area at distance
@ from the throat of the horn measured
along the mean acoustic path thereof,

CV
> =
. 78
where € =the velocity of sound in air,

or 13,524 in. per second;
fo=cutoft frequency of the horn,
or 32 eps; and
T =a constant having a value less
than unity, or 0.707.

Solving these equations to obtain the
cross-seetional avea at every six inches
along the acoustic path gives the figures
in Table I1.

A VA A AT S A L () (T S T e i A e

NN

SIDE VIEW
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& SIDE REMOVED
@
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\ T 7 5 T 1 T LT 5T .
g~ 20" Yo

Fig. 2. Cross-section through the center of the first type of horn The drawings are
to scale (Y8’ = 1”/), and most measurements can be scaled directly from Figs. 1, 2,
4, and 5,
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TABLE Il

X Cosh Sinh (P Skl sain.
0 — - — 80
&” 1.004 .0%0 1.067 91
| .54 1.014 170 1.283 103
18” 1.036 268 1.498 120
247 1.062 357 12721 138
30" 1.100 459 2.022 162
36" 1.144 L) 2.347 188
427 1.202 666 2.782 222
48" 1.263 77 3.247 260
54~ 1.338 .888 3.838 307
60” 1.423 1.012 4.541 363
66" 1.520 1.145 5.387 431
75l 1.629 1.286 6.395 512
T8e 1.752 1.438 7.606 608
84” 1.888 1.602 9.054 724
50" 2.040 1.779 10.791 863
96" 2.209 1970 12.873
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To obtain the required mouth area of
our 32-cps Hypex horn, the expression
D, = 4300/ is applicable, however a
hetter equivalent expression on an area
basis yields, A4,, = 1.45>107/f? which
gives a mouth of 14,160 sq. in. for oper-
ation in free space. With a corner horn
whose walls and floor continue automati-
cally the extension of the horn in the
room, the month can be reduced by a fae-
tor of 8 and when the horn is operated
under matehed eonditions, this area may
be further reduced by as much as 50 per-
cent, leaving a mouth area of approxi-
mately 885 sq. in. which was now con-
sidered feasible for an enclosure; hut

this is the irreducible minimum for cor-
ner operation only.

For comparison, an exponential horn
whose mouth is considered as a cirele,
must have a diameter which is at least
1/3 of the wavelength of the lowest fre-
queney to be reprodueed, or in this case
32 c¢ps. Solving this equation gives a
diameter of 150 in. and a month area
of 17,600 sq. in. in free space, thus re-
quiring a path length of nearly 16 ft.
to obtain the same results.

To get maximum efficiency with an
enclosure that combines horn backload-
ing and front radiation, a horn having a
low cutoff must be desigued around a
woofer which has a relatively high reson-
anee and should be stiffness controlled
below resonance, so the special 15-in.
Jensen woofer which has an unloaded
resonance (nol free-air resonance, but
vacunm resonance) of 65 eps and a
heavy-bodied cone (moving-system mass
is 52 grams) was utilized.

With this woofer, a throat of about
80 sq. in. was considered small enough
to get full efficiency. Now if we look at
the results of the hyperbolie exponantial
flave calenlations, we find that a path
length of 90 in. is necessary to meet
the throat and mouth requirements.

Also aceording to the theory of quar-
ter-wavelength mounting, when the back
waves of the speaker travel a quarter
wavelength or more before reaching the

Fig. 3. The first iype of horn in a typical home setting. The appearance is simple,
and in a corner location often provides a sefting for a vase or some bric-a-brac.
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waves radiated —by the front of the
speaker, these front waves will be rein-
foreed instead of cancelled. With this
horn, the backwaves will have to travel
a distance between 8 and 9 ft. to reach
the front waves, so it is quite certain
that frequencies near 28 eps and above
will he adequately reproduced because
no cancellation will take place. This is
one of the advantages of a longer air
columm.

In this horn, the acoustic erossover
frequency between frout and back waves
radiation from the driver should oceur
between 150 and 200 ¢ps, since higher
crossovers may give a rough response
due to the tortuous path. In view of the
above and considering the woofer em-
ployed, a sound chamber of 5000 cu. in.
was specially designed in hack of the
cone s0 as to obtain an acoustic erossover
in the vieinity of 175 eps.

It is thus practically a four-channel
system, having from 20 to 175 ¢ps, the
radiation from the back loaded horn and
from 175 to 600 eps, the front radiation
of the woofer. The range from 600 to
4000 eps is reproduced by a compression
type, mid-frequency driver and from
4000 ¢ps to upper limit of audibility, by
the super tweeter.

These horn parameters must now be
coneretized from theoretical data to the
drawing hoard and then to an enclosure
design that has sufficiently reasonable
dimensions (o pass through ordinary
doors and good epough appearauce so
that it may be placed withont wife’s ob-
jection in the corner of the living room.

My aim of designing an enclosure not
more than 45% in. high was difficult to
realize because of the long path length
required. In my first trial, I designed
a horn with a mouth of 600 sq. in. and a
path length of 78 in. but this model was
not considered due to a too small mouth
area for the cutoff employed and also
because the response helow 40 eps will
begin to droop considerably and wmay
be jagged due to reflections caused by
throat-resistance variations.

TFinally after many attempts, the horn
path was so ingeniously folded inside
the cabinet, that it has already attained
a length of 62 in. before tnrning baek
at the corner. T have thus sueceeded in
designing a 32-cps horn that will give
optimum performance for the minimum
volnme of enclosure, but T was obliged
to put the M.F. and H.F. units in a
small compartment on top of the en-
closure,

In a horn, the vibration of the walls
distorts the frequeney response charac-
teristic and introduces hangover and re-
verberation with ecorresponding reson-
nance, coloration, and poor transients.
Absorption which is caused by certain
materials, including wood, may introduce
some attenuation ov less of efficiency and
can be reduced by the applieation of
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Fig. 4. Plan view of the second type of horn. All of the drawings in this article are to the same scale to permit direct measure-

shellae or varnish. To avoid these defeets
the horn walls must be extremely rigid,

non-resonant, and non-absorbing, and
the inside surface must be hard and

smooth with ne obstruction.

I have seen also many horn cabinets
start to vibrate to the amplitude of some
low-frequeney notes or to the rolling
pedal tones of the great pipe organs and
I know by experience that it neceds an
extra rigid enclosure to eliminate any
cabinet vibrations. The construction of
this horn was made in accordance with
these prineiples and if you examine Figs.
4 and 5 you will notice that at the hegin-
ning of the horn where the pressure is
maximum, the front panel, the two side
panels and the two separations have been
doubled to obtain a thickness of 1V4-in.
solid hard plywood for the required den-
sity. Also in order to acquire the extra
stiffness wanted, we increase the strue-
tural strength considerably by adding
five 2x 4 in. braces to support the parti-
tions between the panels inside the en-
closure,

At last to avoid absorption, vibration,
and resonance in the separator located
between the first 48 in. of the folded aiv
column, a density of at least 4 is re-
quired for large output at low frequen-
cies. Thus a thickness of 214 in. hard
plywood was needed and if employed
would make the enclosure 3115 in. deep,
whieh is too large to pass through many
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ment.

ordinary doors. So in order to reduce
the cabinet depth to 29%4 in. I was ob-
liged to use a material only 14 in. thick.
Because steel has 2 much higher density
than plywood, (7.7 compared to 0.67)
it was caleulated that a Y4-in. steel plate
was the equivalent of 2Vj-in. plywood,
so a steel plate 1/-in. thick was chosen
for this important separator.

Beeaunse this new separator does not
vibrate any more, it cannot fransmit
resonances to the other parts of the en-
closure which are already heavily braced,
thus aiding in lowering the “Q” (reso-
ance) of the plywood and eliminating
the last audible resonance and percep-
tible eabinet vibrations; the enclosure is
now practically dead. Because of its
higher density, veloeity, and specific
acoustieal resistance, the steel plate
gives a brighter sound and in general a
better toue of reproduction, because it
reduces hangover in comparison with
wood.

To convinee yourself of the results ob-
tained, I suggest you tap these panels
with your fist and your first impression
will be that you are not tapping wood
but marble. Imagine now what this rigid-
ity, density, lack of resonance,
acoustie absorption, and absence of cab-
inet vibration could make to the quality
of sound reproduced. It also increases
the horn efficien¢y and at the same time

less

even extends by a few eyeles its response
in the extreme low end.

The advantage of this back loaded
horn is such that it has a large source
of sound and fully dispersed which is so
necessary for a chorus or big orchesira
while at the same time it seems to reduce
automatieally the size of its sound source
to the avea of its frontal radiation fov
perfect intimacy and presence of a solo
voice or instrument.

Regarding efficiency, you may say it
is not so important today, but before
making your judgment, consider the fol-
lowing advantages. The better 3-way
horn system gives between 25 and 350
percent efficiency as compared to only 5
to 10 pereent for the good bass-reflex
systems and as low as 1 to 3 percent for
acoustic suspension cabinets, infinite
baffles, and so on. A less powerful ampli-
fier can be used or the same amplifier
can be operated at a lower setting of the
volume control with correspondingly
lower distortion and also less chance of
overloading. The effect of presence and
projection into the room is also better.

A drawback to be considered when
using a horn with sueh a good response
at the very low frequencies is that you
will be obliged to have a very good hi-fi
installation, adequztely grounded, and
using only the best components—includ-
ing pickup arm, cartridge and stylus

(Continued on page 75)
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Amplifier Performance:
Specifications and Evaluation

HERMAN BURSTEIN*

When comparing amplifiers from their specifications, it is necessary to make
sure that all of the specifications are stated in the same terms. The author sug-
gests points to look for—and points which the manufacturer should make clear.

N DECIDING WHAT control or power

amplifier to buy, the audio fan is

guided to an extent by manufacturers’
specifications. Among the data of chief
interest are signal-to-noise ratio, sensi-
tivity, and IM distortion, all of which
depend upon the signal level one is
talling about.! Unfortunately, when the
audiophile attempts to compare speci-
fications of different brands, he finds a
startling absence of common denomi-
nators. That is, the varions brands base
their specifieations npon different out-
put levels.

IFor example, the signal-to-noise ratio,
sensitivity, and IM distortion of one
control amplifier may he based upon
1-volt output, while the performance of
another wnit may be based upon 5 volts.
In the ease of power amplifiers, these
data are generally based upon rated
output, which is the maximum power
for a reasonable level of distortion
(usually about 1 to 3 per cent IM) ; but
rated output may vary from less than
10 watts to over 100 watts, so that the
specifiealions are quite a way from
being comparable.

Specifications for some amplifiers—
control and power—are quile complete,
while others are sketchy. Therefore, in
addition to the problem of comparabil-
ity of specifications, one often has the
second problem of insufficient data for
evalnating the suitability of a given
unit.

In sum, a need exists for standardiza-
tion of manufacturers’ specifications re-
luting to signal-to-noise ratio, sensitiv-
ity, and distortion of amplifiers, and for
a more complete presentation of such
data. This article seeks to make some
suggestions toward solution of these
problems. Even in the absence of stand-
ardized and complete performance data,
it is hoped the following disenssion will
be helpful to the audio fan seeking to

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

1 Of course frequency response is also
an important factor. But this is essentially
independent of signal level—within the
rated ontput of the unit—and therefore is
outside the scope of this discussion,
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evaluate the specifieations of control and
power amplifiers in terms of his own
needs and desires.

Control-Amplifier Specifications

Power amplifiers generally ean be
driven to rated output by a signal of
0.3 to 2 volts, as indicated by Table 1,
showing output and sensitivity for a
number of well-known units. The typical
sensitivity is not far from 1 volt, which
therefore appears to be a suitable stand-
ard of reference. It is also a desivable
standard because it is a simple, round,
casily-remembered figure. Even in the
ease of the very few power amplifiers
with a sensitivity of 2 volts, the outside
figure, it is doubtful that the amplifier
will more than seldom, if ever, be driven
to a level requiring this much input sig-
nal; besides, the difference between 1
volt and 2 volts is only 6 db, which is
not an excessive margin between used
amd maximum available power.

Altogether, it seems appropriate and
desirable to relate noise (inc¢luding
hum), sensitivity (required signal in-
put), and distortion to an output of 1
volt. (In the case of the IM distcrtion
measurement, one is dealing with equiva-
lent-sine-wave voltage, weaning that the
combined waveform of the two fre-
quencies used for this fest has a peak
amplhitude equal to that of a sine wave
representing one frequency; since the
usual meter reads average rather than
peak voltage, the two-frequency reading
will be abont 0.8 volt.)

In fairness, it is vital that the tests
be made with volume eontrol full on; the
other controls should be set for flat
responge. Maximwm gain setting logi-
cally corresponds to maximum drive
from the control amplifier and in turn
to maximum output from the power
anmplifier. 1f performanee is measured,
for example, on the basis of a 1-volt out-
put but with gain at mid-setting, then
maximum setting would eorrespond to
substantially more than the usually suffi-
eient 1-volt oulput. This can give rise
to misleading impressions about the per-

formance of the control unit, putting
distortion and sensitivity in an unfavora-
ble light and signal-to-noise ratio in an
undeserved]y favorable light, as follows:
Requiring the control amplifier to pro-
duce a 1-volt output ai mid-gain setting
may require an input signal large enongh
to overload the unit and exaggerate the
distortion. The sensitivity figure will be
inereased—made poorer—beecause of the
greater input signal needed to achieve
the 1-volt output. On the other hand, the
signal-to-noise ratio will be overstated
on magnetic phono input inasmuch as
the reduced gain setting will attenuate
noise of the preamplifier stage(s). De-
pending upon the particular cirenit,
there may also be exaggeration of signal-
to-noise ratio on high level input; this
will happen if high-level signals go
through an amplifier stage prior to the
gain control.

Giiven the sensitivicy and signal-to-
noise ratio specifieations based on a
1-volt output, the andio fan can easily
translate these, if need be, into per-
formance at lower or higher output levels
(with gain full on), because the rela-
tionships involved are linear. Jor exam-
ple, if the signal-to-noise ratio on high
level input is 80 dly at 1 volt outpat, then
the ratio is proportionately higher,
namely 86 db, at 2 volts output (it is
assumed that the control amplifier can
produce appreciably more than 1 volt).
Or, if the sensitivity is 10 mv on mag-
netic phono input for 1 volt outpuf, it
can be deduced that the sensitivity is 20
my for 2 volts output.

On the other hand, no such linear re-
lationship exists where distortion is con-
cerned. Therefore the practice of pro-
viding a chart showing IM distortion
at various output levels is commendable.
Usually, however, it is not possible to
read such charts with the desired degree
of aceuracy. Often one cannot differenti-
ate, for example, between a distortion
reading of 0.5 or 1.0 per cent. Today it
is widely felt that less than 1 per cent
IM is desirable in amplifiers, and there
appears to be a definite trend toward
identifying top notch performance with
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0.1 per cent IM or less. Thus the distine-
tion between 0.5 and 1 per cent or be-
tween 0.1 and 0.5 per eent is not mnim-
portant.,

For ease and accuracy, it seems de-
sirable to show IM distortion in tabular
as well as chart form. Sinee the average
level of music tends to be roughly 20
db lower than the peaks, it seems ap-
propriate to show IM distortion for an
output level of 0.1 volt as well as 1 volt;
gain control should be kept full on and
mput signal reduced to the necessary
extent. On the other hand, the input
level control of a power amplifier (usu-
ally there is such a control; if not, there
should be) is often turned down in order
to reduce control-amplifier noise, par-
ticularly if the Jatter bas only a fair
signal-to-noise ratio or if the speaker
used in the music system is quite effi-
cient. It is difficult to know in advanee
how much attenuation of this sort is apt
to be encountered, but a figure of about
10 db would not be unusual. So it would
seem desirable to have the IM distortion
for a control amplifier when its output
level is 3 volts. Finally, inasmineh as 1
per cent IM is considered about the
maximum consistent with high fidelity
so far as amplifiers are concerned, it
would algo be desirable to know how
many volts the control amplifier ean put
out at 1 per cent IM.

Evaluation of the Control Amplifier

High-level sources, such as M tuner,
tape machine, TV, and piezoelectric
cartridge, ordinarily produce from 1 to
5 volts on peaks. To allow a safety fac-
tor, it will be assumed for the purpose
of the following discussion that at least
0.5 volt peak signal is available at the
high-level input of the control amplifier.
It shall similarly be assumed that the
magnetic phono cartridge also produces
at least 0.5 volt peak signal after equal-
wzation and preamplification; some of the
very-low-output cartridges may not do
so, but for such cases the pickup manu-
facturer usually makes available a
step-up transformer to be used between
the pickup and the magnetic phono in-
put. For convenienee and simplicity, the
following disenssion will deal with sensi-
tivity largely in terms of high-level
sources, but it should be uoderstood that
whatever is said about these applies in
corresponding  fashion to low-level
sourees. :

There is considerable variation in the
sensitivity and output voltage figures for
varions control amplifiers. Ilor example,
some may require as much as 0.5 volt
mput for a 1-volt output, while others
may have a sensitivity of less than 0.1
volt for a 1-volt outpul; some will pro-
duce ounly 1 or 2 volts before they ex-
ceed 1 per cent IM, while others ean
produce as much as 10 to 15 volts at 1
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Table 1

SENSITIVITY AND OUTPUT OF SOME
POPULAR POWER AMPLIFIERS

Make

Acro Ultralinear |1

Altec Lansing 340A

Dynakit Mark 111

EICO HF-60

Fairchild 255

Fisher 20-A; 55-A; 80-AZ
Electro-Voice A15; A30; A100
Gray AM-50

Grommes 221; 260

Harmon-Kardon Melody 11; Trend 11
Heath W-3AM; W-6M
Interelectronics Coronation 400
Lafayette LA-70

Lectronics Custom 56

Marantz

Mclntosh MC-60

Printed Electronic Research Peri-50
Quad I!

RCA SP-10; SP-20

Regency HF-50K

Rogers (Ercona) Cambridge; Eton
Sargent-Rayment 240; 280
Stromberg-Carlson AP-428
Tannoy 40-watt

Techmaster TM-15A

Sensitivity g:":j,
2 volts 60 watts
1.3 35
115 60
55 60
9 30
1 15 55430
1.25 15; 30; 100
A3 50
1 20; 60
3 20; 40
151 22: 70
1 40
2 70
15 50
o 40
5 60
35 50
1.4 |5
.45 10; 20
1.5, 50
601 10; 25
35 40; 80
1.95 25
A4 40
1l ] 20

per cent IM. To the extent that maxi-
mum ontput at reasonably low distor-
tion, say 1 per cent, exceeds 1 volt, this
may be regarded as a plus factor for the
confrol amplifier bheing evaluated, be-
cause it permits the input level control
of the power amplifier to be furned
down, thereby attenuating noise pro-
duced by the control unit and improving
the signal-to-noise ratio for the total
system. Tor example, assnme that the
signal-to-noise ratio on high-level input
is 70 db below an output signal of 1 volt,
and that the control amplifier can turn
our 10 volts at 1 per cent TM. If the
power amplifier has a gensitivity of 1
volt and its input level control is set to
reduce an input signal of 10 volts to 1
volt, this results in a 20 db reduction in
control amplifier noise at the ganie time,
so that the signal to noise ratio of the
latter is in effect raised hy 20 db to 90 db.

Whether the control unit can be driven
lo 10 volts so as to take advantage of
the potential improvement in signal-to-
no:se ratio depends not only upon its IM
curve but also upon its seusitivity. In
other words, how much input signal is
neeessary to drive the unit to 10 volts?
If the seusitivity based on a 1-volt out-
put is rated, say, at 0.1 volt, this trans-
lates into 1 volt imput for 10 volts out-
put. Inaswuch as 0.5 volt input is all
that one can be sure of, the full 20 db
increase in signal-to-noise ratio may not
be feasible. However, one can be quite
certain of obtaining 0.5 volt input and
thevefore 5 volts output. Using the input
level confrol of the power amplifier to
attenuate 5 volts to 1 volt is a cut of 14
db—a noise reduetion not to be sneezed
at.

On the other hand, while the most
input signal one can be sure of is 0.5

volt, the probability is quite high of be-
ing able to obtain 1 volt, so that the full
20 db improvement in signal to noise
ratio of the control amplifier may he
within reach after all.

Power Amplifier Specifications

When speaker systems of avevage ef-
ficieney are used in rooms of typical size
and furnishings, the maximum power
output apt to be required for normal
reproduction is under 10 watts, often
as little as 1 watt or even less. True,
there are some speakers of extremely
low efficiency (albeit high quality) that
may require as much as 20 watts or
more, but on the other hand there are
also speaker systems of very high effi-
ciency that may draw only a fraction of
a watt., On the whole, an output of 1
watt seems to be a reasonable standard
of reference for comparing power ani-
plifiers intended for home use, and has
the advantage of being a convenient,
easily remembered number. While 10
watts might seem an equally appropriate
reference level, it is too high because
there are a few power amplifiers which
are rated at less than 10 watts, vet per-
form well enough to come within the
high fidelity category.

Thus, in specifying signal to noise
ratio, sensitivity, and IM distortion, a
suitable reference level appears to be an
output of 1 watt, although convention-
ally these ratings are based npon rated
output, which may range from less than
10 to over 100 wafts.

In the case of signal-to-noise ratio, a
figure based on rated output tends to
exaggerate the amplifier’s performance.
Tor example, consider a 100-watt ampli-
fier with a signal-to-noise ratio of 90 db

(Continued on page 33)
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Simple Electronic Switch for
Magnetic Sound System

DR. ING. PIERANTONIO CREMASCHI*

While most electronic switches for audio circuits are relatively complex in order
to avoid the possibilities of “thumps,” this one gives the desired results with a
minimum of components. Many applications will undoubtedly come to mind.

n this article a new eircuit for a

simple and inexpensive eclectronie

switch is illustrated. The pilot signal
used has a frequency of 12,000 ¢ps, but
with shght changes in the filter net-
works, any available frequency outside
the audio band employed conld be nsed.

Schematic diagrams are given with
the values of all ecomponents and -
structions for alignment. There should
be no difficulty in assembling this ecir-
eujt which was developed for those the-
atre sound systems whose over-all cost
must be kept as low as possible, It
switches on and off the loudspeakers in-
stalled at the back of the aundience when-
ever the pilot signal is recorded on the
fourth magnetic track of the film. Vari-

* ELIT, Elettrvonica Italiana, 14 Salvioni
St., Milan, Italy.

ous elements of the eirenit may possibly
find other applieations, also.

Notwithstanding its low cost this cir-
cuit has the advantage, over conven-
tional cirenits, that it works also when
the speed of the film deviates from its
nominal value even + 30 per cent, owing
to possible variations of mains voliage
or frequeney. In the conventional eir-
cuits the pilot signal is amplified in
tuned amplifiers and of conrse this re-
quires the constaney of the frequency of
the pilot signal.

In home moving picture sound sys-
tems, partieularly in stereophonic scund
reproduction, this electroniec switch
could usefully be used to create inter-
esting back-effects. Back loudspeakers
should be installed to be driven by the
switeh. The electronic switeh illustrated
is, of cowrse, elickless and has a good

transient response. Thexefore the audio
experimenter should find it rather nse-
ful in his work, when periods of “on”
and “off” must be provided in an audio
amplifier.

In the case that absolutely eclickless
operation is required, it is necessary
that the direct current be eliminated
from the load resistance of the ampli-
fier to be cut off. As is well known,
this can be accomplished by a push-pull
arrangement. of two tubes.

Details ave also given in this article
for building a preamplifier, with elec-
tronic tubes and of rather conventional
design, necessary to amplify the signal
coming from the magnetic head. Sug-
gestions are given for building a simple
transistorised preamplifier which of
conrse, has many advantages over the
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PREAMPLIFIERS )/ CONTROL AMPLIFIERS
FIE
s LEFT
> LEFT LEFT ‘
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w
¥4
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z
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S
o
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Fig. 1. Block diagram of a Cinemascope magnetic sound system.
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A
monte carlo

is the closest thing
to a Weathers speaker

Listening is your dynamic proof! With any Weathers
Speaker System you’ll hear the full range of sound
audible to the human ear...sound re-created at any
volume, any frequency, to “natural perfection”. Audio-
phile or beginner, a Weathers Speaker is your fines!
source to professional sound within your own home, This
achievement is made possible by Weathers exclusive
sonic principles: “radial damping” backwave control,
exclusive multiple octave crossover, and a new cone-
edge treatment resulting in the incredible smooth middle
register. Weathers enclosures are constructed of selected,
solid woods, all surfaces beautifully finished. Listen and
compare—the closest comparison is “live’” sound.

wem INDUSTRIES

DiV. OF ADVANCE INDUSTRIES, INC.
GLOUCESTER PIKE, BARRINGTON, NEW JERSEY

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

0§ | Ev

ONTE CARLD ~a &-speaker system,

The BARRINGTON -2 ?owertul. 12-speaker Th
graceful and elegant in design...ver~

The DECORATOR-maodern, slim-lined two-

The FIESTA —a beautiful highly compact
speaker system — ONLY 834 inches in

two-speaker system. Smallness in size

system, fills an auditorium, yet pretisely
controlied at 1/10 watt of ‘audio power
for small room volume, Offers a fidelity
and smoothress of the full range of
sound heretofore possible only under
controlled laboratory conditions.

satile in application. Like all Weathers
speakers, Monte Carlo is a finely inte-

grated system offering distortion-free,

uninhibited, full range response of every
sound audible to human ear,

AUDIO e FEBRUARY, 1958

depth. A luxury speaker at budget price
for full-range response with perfect
fidelity, Additional Decorator provides
three-dimensional sound with unap-
proachable quality,

makes no compromise on full-range re-
sponse with true fidelity at every
llequ_ency. ldeal where space is at a
premium. ldeal for multiple speaker in-
stallations for stereophonic sound.
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conventional with elee-

tronie tubes.

yreamplifier
1

Cinemascope Magnetic Sound Systems

A Cinemaseope magnetic sound sys-
tem is, as well known, made of four
independent sound channels—that is the
thiree sereen channels, center, left and
right, and the back-effects channel.
Therefore four magnetic tracks are re-
corded on the film. On the fourth track,
on which the audio signal of the back-
effeets is recorded, is also recorded, dur-
ing the periods of audio signal “on”,
a 12,000-eps sinusoidal wave. This wave
is the pilot signal which must switeh
on the back-effects loudspeakers. This
iz necessary because the fourth track is
small eompared with the others and the
signal-to-noise ratio thevefore low.
If the back-effects loudspeakers were on
during the silent periods, which are
usnally rather long, an annoying noise
would be heard by the audience.

A block diagram of a Cinemascope
magnefic sound veproduction system for
a motion pieture can be seen in Fig. 1.
It is made of a four-track magnetic
head, which usually has an output volt-
age of about 100 wV when it is con-
nected to a load impedance of about 30
ohms; three identieal preamplifiers with
equalisation networks for the screen
channels; one amplifier, usunally with a
greater gain, for the back-effects lond-
speakers and without equalisation net-
works; a separate volume control and
bass and treble tone controls; a filter
network necessary to separate the audio
signal from the pilot signal; a rectifier
eireuit; an eleetronic switch; four power
amplifiers; and, of course, the various
loudspeakers.

It is not the purpose of this article
to illustrate the above mentioned com-
ponents, but, in the following, details
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Fig. 3. Schematic diagram of electronic switch with filters and rectifier.

will be given of the electronic switch
with its associated elements,

Electronic Switch, Filter and Rectifier

Figure 2 chows the working of the

7000— CPS
% LOW-PASS T
e FILTER 5 8
e =t
5 oL
8% £ .
S 8000— CPS =5 2
] o 2=
28 HIGH-P Ve gz
> -PASS wS |
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AUXILIARY STAGE CONTROLLED
/J [ BY THE NEGATIVE POTENTIAL
NEGATIVE -
POTENTIAL

Fig. 2. Detailed block
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diagram of electronic switch with filters and rectifier.

switch, filter, and vectifier. The audio
signal amplified in the preamplifier fo-
wether with the 12,000-¢ps signal is fed
through a filter network which separates
the audio signal from the pilot signal.
The recorded band-width of this audio
signal is rather small; from 50 ¢ps to
6000 e¢ps, and therefore a low-pass filter
with a boundary frequeney of 7000 eps
is quite sufficient to separvate the audio
signal from the 12,000-¢ps pilot signal.
The signal coming from the preampli-
fier is also fed to a high pass filter with
a boundary frequency of S000 eps which
is necessary to prevent the working of
the switeh owing fo the negative voltage
obtained by the rectification of the
andio signal. The boundary frequency
has been kept low owing to the possibil-
ity of deviation in the frequeney of
the pilot signal due to possible slowing
down of the film speed, as previously
mentioned. The filtered pilot signal is
afterwards amplified in an untuned
stage and reelified, and the negalive
voltage which results is applied to the
grid of a triode, the auxiliavy stage,
which is thus bronght to eut-off, There-

(Continued on page 72)
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Furniture By JENS RISOM DESIGN INC., N. Y,

This
is where
the music

The Collar O CONTINENTAL, tc-s40

*New Transcription-Type Tone Arm Makes Collaro
World’s First True High Fidelity Changer

When vou select your high fidelity system—an amplifier with
low distortion and low noise level, a speaker capable of repro-
ducing the entire audible range—you want to make certain you
pick the right record player. Because that’s where the music
begins. That's why today’s fine high fidelity systems require the
all new Collaro—the turntable that changes records—featuring
the revolutionary transcription-type lone arm.

The new arm is one-piece, counter-balanced and will take any
standard cartridge. Resonances are below the audible level.
Between the top and bottom of a stack of records there’s a
difference of less than 1 gram in the tracking weight as com-
pared with 4 10 8 grams on conventional changers. This insures
better performance for your precious records and longer life
for your expensive styli.

I’s worth notirg that Collaro quality is so well recognized that
leading American manufacturers of fine console units incorpo-
rate Collaro into their instruments in order to achieve the best
possible performance in a record player.

In addition to the trauseription-type arm, the Collaro Con-
tinental features:

Four speeds, manual switch that permits playing single record
or portion of a vecord; jam proof mechanism, hold the arm in
mid-cycle and it won’t jam; automatic intermix, plays 77, 10”
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or 12" records in any order; aulomatic shut-off after last record
has been played; wow and flutter specifications, ¥4 (0.25%)
RMS at 33% RPM, superior to any changer in the world;
muting switch and pop filter to eliminate extraneous noises;
extra heavy duty 4-pole induction motor; heavy rim-weighted,
balanced turntable for fly wheel action ; removable heavy rubber
turntable mat; pre-wiring for easy installation; attractive two
tone color scheme to fit any decor; factory custom-testing for
wow, flutter, stylus pressure and corrvect set-down position.
Reflecting their custom English craftsmanship Collaro changers
are tropicalized to operate under adverse weather and humidity
conditions. The base, in blond or mahogany, is optional at
slightly extra cost and the Collaro mounts easily and quickly
on a pre-cul mounting board or base.

When you buy your Collaro, you're buying professional quality
equipment at a record changer price. Collare prices start at
§37.50. The Continental, featured above, is $46.50. (Prices are
slightly higher west of the Mississippi.)

FREE: Colorful new catalog, containing guide on
building record library plus complete Collaro line.
WRITE TO DEPT. A-014.
ROCKBAR CORPORATION
MAMARONECK, N.Y.
Rockbar is the American sales representative for Collaro Ltd. and other fine companies,
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Feedback and Distortion

GEORGE FLETCHER COOPER*

While it is common knowledge that feedback reduces distortion at the same time it re-
duces gain, it is not always clear why. The author presents the reasoning in a lucid manner.

LL READERS will be familiar with the

basi¢ theoretical result that the dis-

tortion produced in an amplifier is
reduced by the use of negative feedback,
and that the reduction, expressed as the
ratio of distortion-with-feedback to dis-
tortion-without-feedhack, is equal to the
reduction of amplification. The feedback
whieh reduces the gain by 20db will
bring the distortion down from 5 per
cent to 0.5 per cent. It is not diffienlt
to prove this, although I do not propose
to put the proof in here. There would
seem to be very little more to say on
this topic: the only other point of inter-
est, indeed, seems to he that the basic
theoretical result turns out in praetice
not to be true.

A well-established rule in such situa-
tions is to distrust practice. There arve
frequently good reasons why the prae-
tical result is nuareliable. Two ecome to
the mind at once: the actual feedback
network may he produeing distortion if
carbon composition resistors are used at
an exeessive level in a really-low-distor-
tion system, or the feedback network
may be absorbing an appreciable amount
of power, so that the true operating
level is higher than the power delivered
to the load suggests. Again, the feed-

back may be positive for the higher

harmonies, so that the gain reduction
for the fundamental is neither here nor
there. This is very likely to happen
when you are relying on the feedback
to give you a good frequency response
from a bad amplifier.

Even when all these sources of error
have been eliminated we may still find
difficulty in reconciling our practieal re-
sults with our theory. I do not need to
emphasize the fact that this is a very
serious state of affairs: if ever the day
comes when twice two is quite certainly
equal to 3.99 we shall all be In a tight
spot. It was because one of Jupiter's
moons was not quite on course that we
set off on the track towards those bombs.
Fortunately our theoretical problems
here are rather simpler aund the conse-
quences are less alarming.

The theory of distortion in feedback
amplifiers is always based on a study of
a system which has very little distortion.

* London, England.
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Fig. 1. This particular form of feedback

amplifier is used to make the distortion

calculation curves. The power into the

load is 12R; so that we are justified in

talking of Z us the output instead of
AV.,.

This is never explicitly stated, but you
ean see where it creeps in: the distortion
is redneed by the same factor as the gain.
Now the initial gain cannot be constant
or there would not be any distortion. The
eain must depend on the instantaneous
voltage at the input and rises and falls
with the variation of voltage. So, then,
does the gain reduction factor and so
does the distortion. What happens if you
reduce the distortion by a factor which
is itself not constant? It seems fair to
guess that the fundamental and the dis-
tortion will be modulated by themselves
and each other. The way is open to a
wonderful complex of modulation prod-
ucts and high harmonics. The way is also
open to a wonderful complex of mathe-
maties which would be quite unfit for
these pages.

Practical Case

Fortunately it is possible to find a
way round. Let us consider the ampli-
fier shown in Fig. 1. This is a particular
case of an amplifier having current feed-
back, drawn in a slightly unusual way.
The input is ¥, and the output into the
load R;, is considered to be the current
I. With the more usual symbols, of
course, we shonld consider the output to
be V,, which is equal to IR;. Across the
resistor R, the feedback resistor, there
1s a voltage IR, developed. The analysis
will be very much easier if it is assumed
that R, is so much smaller than R, that
we need not make any allowance for the
power developed in R,. This will not be
too dangerous if the amplifier has a

great deal of voltage, as distinet from
power, gain and in any event it does
not affect the final result to which we
shall proceed.

As nsnal we write down the actual
input to the amplifier itself rather than
the whole system. It is V,=V,-IR,.

Now we define the gain of the ampli-
fler as a transconduetance and we say
that

G =11V,

This is a very fair and proper thing
to do if the last tube is a high-impedance
tube such as a pentode or a fetrode, and
if the last tube 1s a triode we can quite
reasonably do this provided we decide
what R, is to be and don’t alter its
value. The effect of feedback is to re-
duce the amplifier gain to some value
g, where

g =1/V,
=I/(V,+IR,)

From these results we can easily see
that we have

It may help the reader to consider
some typical numbers. A particular loud-
speaker amplifier will deliver 3 watts
into a 3-ohm load for an input, without
feedback econmnected, of 10 millivolts.
Then G=1 amp/10 mv and 1/g=0.01
ohms. With feedback connected an input
of 700 mv is needed for the same output,
so that G'=1 amp/100 myv and 1/g =
0.1 ohms, It is the simplest of arithmetie
operations to derive from this that R, =
0.09 ohms. Please do not write and tell
me that no-one wants currvent feedback
in a loudspeaker system: this example
is just for the numbers. ’

It will be an interesting exereise to see
if we can get anywhere with a simple
analysis. I cannot remember seeing this
done anywhere, so I shall not be sur-
prised if the answer is quite useless.
Suppose that the actnal value of G is
go+ f(v) where v is the voltage at the
input ferminals of the system and g, is
the transcondnctance for very small sig-
nals. Then we have

il

S

1
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1+ g.R+ Bif(v)

feedback. It is perfectly possible to con-
struet it from the tube data supplied by
the manufacturers if yon want to work
out a real problem although I don't
think it would be really profitable. I my-
self prefer to check on a stage-by-stage
hasis, make a rough evaluation of the
amounts of positive and negative feed-
back to be used, allow a really substan-
tial safety margin and then reach the
optimum design by direet measurements

go"’f('v)
and
T, g+ f(¥) L]
" T 1+a,R,+R,f(v) " 1+g,R, _
o e i
oo+ 101 14 710 |
We know that
(l+a)yt=1-a+a?
s0 that
e o fib) Blp(s)

14 g,R, %) 9B, (1+g,R,)*

2 (9 i 1 L Jo ]
ko) |(1 g, R)E (1+;(/UR1)!J+ Jis

What does all this mean? We intro-
duced f(v) as the distortion-producing
function, the factor showing how the
basicgaindependson signal level. The ex-
pression for G consists of the first term,
showing the gain reduced by a faector
(1+g,R,) the second term, showing the
distortion reduced by a factor (1 + g, R;)
and then a whole string of extra distor-
tion terms which show us that we are
going to have to work very hard to ex-
tract any useful numerical information.

The box shown in Fig. 1 is an ampli-
fier containing, we may assume, a numn-
ber of tube stages in tandem. There is
nothing in our theory which is affected
by the number of stages, provided al-
ways that some deviee is used to make
the feedback negative. We may there-
fore consider that we have got a single
super-tnbe, even though the 100 amps/
volt of the example sounds rather large.
Perhaps we might say a (super)“-tube!
That being so, we can go on to draw a
transeonductance-voltage curve, which
may well look something like Fig. 2, Un-
less we are nsing push-pull output, in-
deed, Fig. 2 is a very fair representa-
tion of what we usually get because the
whole behavior of the system is domi-
nated by the last tube in the chain.

In an article which appeared in a
reeent number of Aupio! I showed how
the distortion associated with a par-
ticular shape of transconductance curve.

I do not propose to go through all that
again but I shall assume that you will
cither aceept the statement I shall make
or will check back on this article.

The curve which I have sketched in
Fig. 2 applies to the amplifier without

1 November, 1957.

Transconductance
G

Volts

Fig. 2. It could be a single tube, but here

it is a string of tubes—an amplifier, in

fact—which gives us a transconductance-
input characteristic.
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on the amplifier. But it is profitable to
know how to do it all on paper because
it helps so very mueh in evaluating the
experimenfal results.

What Feedback Does

Our concern, anyway, is with the ef-
fect of feedback, What will feedback do

90 =94/ (1+ 9,R))
where g,/, g, are the valnes for G’ and
G if the signal ig very small indeed. We
therefore have

1+ 9,R:1=09./9,

or
1
9o

R,=-
G
Now this last equation can be re-
garded as a definition of a fietional re-
sistance R,, which may or may not ap-
pear in the practical circuit. Usnally
there are reasons for pntting a network
of resistors in the feedback path, bnt
this trick enables ns fo say, by carrying
out a pair of simple gain measnrements,
that if there were just one resistor it
would be R, and if there isn'i, well, the
cirenit behaves as though there were,
At this point I broke off to construet
Fig. 3. This is based on an idealized
amplifier having a transconductance of

g' 3 Y grosus g
% ohms ; l"g’
2.0 20 0,05 0.4926 1.448
o |
P
1.4 > 4 0.0714  0.714 1.0
g
M ol 8
RN
1.0 7 10 0.) 0.7426 1.35
/l
5 0.2 0.8426 1.19
Y : — 4
A 1
5 2 0.5 1.1426 0.87
1 1.0 1.8426 0.609
-100 0 +100
MILLIVOLYS AT INPUT REFERRED TO REST CONDITION

Fig. 3. The straight “second-harmonic” G characteristic is altered to &’ by 20 db of
feedback. Details are given in the text.

to the curve in Fig. 22 Can we find some-
thing which is equivalent but which
represents a feedback amplifier? The
reader will recognize that these arve
rhetorical questions, that if the answer
to the second guestion were not yes the
question would not have been asked.
After all; if we cannot find what feed-
back does to Fig. 2 we should hardly
have raised the subject at all.

When we are actually using our am-
plifier we do not think about the feed-
back: that is inside the box. We think
only of the impul and output terminals
and we say, in the language we have
decided to use, that the system has a
transconductance of 67. In the disens-
sion above we showed that

l—;z = + R,
G g

and later on we showed, in effect, that

about 14 amps/volt, which means that
without feedback you will need 70 mv
input to give 3 watts in a 3-ohm load.
A fairly typieal small amplifier, one
might say. 1 haven’t any particular out-
put tube in mind, though a 6AQ5 op-
erated conservatively would give some-
thing like this. The transconduectance
characteristic is assumed to be a straight
line, to make matters look rather sim-
pler and to show up an interesting
point. At a number of values of input
I have marked the corresponding value
of G and have then found, from a table
of reciprocals, the value of 7/4. At the
reference point P, for example, G is 14
A/V, so 1/g is 0.0714 ohms.

Next T have decided that sinee g, is
14 A/V, I will have g,/=1.4 A/V. This
is exactly 20 db of feedback. As we have

(Continued on page 70)
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The Recital TA-120, selected by American Society of
Industrial Designers for official U.S, display at Milan

Triennale -~ world’s most important exhibition of industrial design

Once the design of a high fidelity tuner or amplifier
has been completed, the chief engineer is entirely depend-
ent on how well the factory can reproduce it.

In a sensitive high fidelits=instrument, the location of its
component parts is extremely important. As little as 1/32
of an inch can make the difference between routine and
superb performance. This critical relationship can often
be compromised by the conventional production method
of hand wiring. Subtle wiring variations, unintentionally
introduced by production people, can result in wide varia-
tions in performance between sets produced on the same
production line.

Were it possible to place the chief engineer at each of

our forty final test positions, he could undoubtedly correct
those compromises and make each instrument the perfect
translation of his design.
* Harman-Kardon has, in eflect accomplished this objec-
tive by the creative application of printed wiring. Its use
in every Harman-Kardon tuner and amplifier has virtually
eliminated human variables in production. In each instru-
ment every part is in its one best position with respect to
every other part and all the interconnecting wires are of
precisely the correct length and in precisely the correct
place. This is one of the reasons why the Harman-Kardon
tuner or amplifier you buy is certain to equal the perform-
ance of the original engineering design.

Printed wiring is the technique which can effect per-
fect reproduction of the engineer’s design every time. The
process literally prints the interconnecting wiring of the
instrument by etching it on a laminated phenolic sheet.
Electrical components are fastened to the sheet by auto-
mation equipment and the sheet is then dipped into a bath
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of solder. In this manner each element is locked into its
one best position.

This process has been perfected and proved in the U.S.
Guided Missile and Earth Satellite programs—and in the
production of radar and the new computers. Here, where
emphasis is on precision, reliability and quality—and
where cost is not a factor—printed wiring is the produc-
tion choice.

Typical product of the marriage of creative engineering and
ideal production technique is the new Harman-Kardon Recital Model
TA-120. It combines a highly sensitive AM-FM tuner, a complete
preamplifier and a 20 watt hum-free, distortion-free power amplifier.
It features: magnificent Armstrong FM with Automatic Frequency
Control to insure accurate tuning automatically; sensitive AM with
avtomatic volume control and built in ferrite antenna; dynamic
loudness contour control to provide precise balance for your own
hearing characteristics; enormously effective bass and treble tone
contrels to adjust for the acoustics of your room; selectable record
equalization; remote speaker selector switch and rumble filter.

The Recital’s ““Controlled H* circuit operates so efficiently that it
creates less heat than conventional instruments which deliver only
half its power output. The enclosure and control panel are finished
in brushed copper, the knobs and control panel frame in motte
black. The Recital is 14-3/4" wide by 3-5/8"" high by 10-15/16"
deep. Simply plug in a suitable loudspecker and record player
and a high fidelity system of incomparable performance and
unique good looks is yours. The Recital Price is $189.95

Slightly higher in the West

FREE: Colortul, fully illusirated cataloy. Deserlbas completa Harman-Kordon
line. Includes guides on how and where fo buy high fidelity equipment.
Send pastcard to Harman-Kardon, Dept. \-12.520 Main St., Westbury, N.Y.
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Loudness, Its Definition,
Measurement and Calculation

HARVEY FLETCHER and W. A. MUNSON

Part IV

FROM THE ARCHIVES OF BELL TELEPHONE LABORATORIES

To determine when two sounds are
equally loud it is necessary to rely upon
the judgment of an observer, and this
involves of course, not only the ear me-
chanism, but also associated mental
processes, and effectively imbeds the
problem in a variety of psychological
factors. These difficulties are enhanced
by the large variations found in the
judgments of different observers, neces-
sitating an investigation conducted on a
statistieal basis. The method of constant
stimuli, wherein the observer listens to
fixed levels of the two sounds and esti-
mates whieh sound is the louder, seemed
best adapted to control the many factors
involved, when using several observers
simultaneously. By means of this method,
an observer’s part in the test can be
readily limited to an indication of his
loudness judgment. This is essential as
it was found that manipulation of ap-
paratns controls, even thongh they were
not calibrated, or participation in any
way other than as a judge of loudness
values, introduced undesirable factors
which were aggravated by continued nse
of the same observers over a long period
of time. Control of fatigue, memory
effects, and the associafion of an ob-
server’s judgments with the results of
the tests or with the judgments of other
observers could be rigidly maintained
with this methed, as will be seen from
the detailed explanation of the experi-
mental procedure,

The eireuit shown in Fig. 15 was em-

125 c.p.s. Pure TonNe TesT No. 4 CrREW No. 1.

1000 c.p.s. VOLTAGE LEVEL (DB)

Oba. +6 | +2 -2 -6 | —10 | —14 | —18 | —22| =26

125 CK + + =+ + + 0 0 o O
c.p.s. AS + + e + 0 0 0 0 0
Volt. DH + + 0 0 0 0 0 0|0
level = CK + + + + + 0 0 0 0
+ 9.8db AS + =+ + + 0 1] 0 0] O
DH + + 0 0 + 0 0 ol o0

CK + + + =t 0 0 0 0 0

AS + + + 0 0 0 0 0| o0

DH + + 0 0 0 0 0 0| O

() -4 -8 | —12 | —16 | —20 | —24 | —28]| -32

125 CK + + + + 0 + + 0] o0
c.p.s. AS + + + i = 0 0 0 0
Volt. DH + + + + 0 0 0 00
level = CK + + + -+ Se + + 0| O
—~3.2db AS + + + = + + 0 0 0
DH e + + 0 + 0 + 0| 0

CK + + + -+ + + 0 0| o0

AS + + + + -+ 0 0 0] o0

DH + + + 0 + 0 0 0} 0

-5 | —19 | —23 | —27 | =3t} =35 | =39 | —43| -47

125 CK + + + + + 0 0 (1] 0
C.p.s. AS + o + + 0 0 0 0| 0
Volt. DH o e 0 + 0 + 0 0] o
level = CK o[+ |+ [+ ]|+ ]+ 0]0]O
— 14,2 AS + + ot + 0 + 0 0[O0
db DH + + 0 + 0 0 + 0| O
CK + + 0 + + -+ 0 (1} 0

AS + + 0 0 + -+ 0 0 0

DH I + 0 0 0 0 + 0] o0

Fig. 16. Loudness balance data sheet.
ployed to generate and control the used fo generate pure tones, and for

reference tone and the sounds to be
measured. Vacunm fube oscillators were

FEEDBACK
CONTROL
l I OSCILLATOR
l 1000 b ATTENUATOR}== AMPL(FJER— FILTER |
v cRrS

CALIBRATED VOLTAGE
> HEADPHONES

m—— MOTOR |
| MEASURING CIRCUIT
= THERMO-
= COUPLE
g OSCILLATOR
T ATTENUATOR|—] AMPLIFIER|— FILTER
FREQUENCY
FEEDBACK
CONTROL

Fig. 15. Circuit for loudness balances.
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complex tones and other sounds, suitable
sources were substituted. By means of
the voltage measuring cirenit and the
attenuator, the voltage level (voltage
level=20 log V) impressed upon the
terminals of the receivers, could be de-
termined. I'or example, the attennator,
which was calibrated in decibels, was set
sc that the voltage measuring set indi-
cated 1 volt was being impressed upon
the receiver. Then the difference he-
tween this setting and any other set-
ting is the voltage level. To obtain the
intensity level of the sound we must
know the ealibration of the receivers.
The observers were seated in a sound-
proof booth and were required only to
listen and then operate a simple switch.

(Continued on page 65)
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The component concepf

A Viking Stereo Deck can be added to your present hi-fi music system
utilizing the amplifiers and speakers you now own. This is the Viking
“component”’ concept. It means you do not need to buy amplifiers or
speakers which duplicate the functions of those you already have.

Will it record?

Used with the Viking Recording Amplifier, this same stereo deck
becomes a recorder and (don’t miss this point) as such, actually meets or
exceeds the critical NARTB* standards. Properly used, the Viking will
vecord and play back recorded material with broadcast quality, and at a
home recorder price,

Stereo recording

Viking provides not only in-line stereo recording, but simultaneous
dual channel erase — virtually a Viking exclusive. No need for bulk erasing
of tapes, or a "double-pass” erase. The new Viking FF75ES Deck provides
dual erase heads. Used with synchronized Viking RPG61 Recording Ampli-
fiers, you can record original material in stereo, copy tapes, or record from
stereo broadcasts with the same full-fidelity which characterizes Viking
monaural recorders. (Erase bias oscillators must be synchronized to pre-
vent heterodyne.)

Don’t just compare specifications — compare performance

Hear the difference in recording capabilities, in signal-to-noise ratio
and overall frequency response.

Your dealer will help you with integration of Viking components
with your present system . . . or write direct to Viking's Customer Service
Department for suggestions. Free stereo literature and catalogs available
on request,

* National Associotion of Radio and Television Broodcasters

NE oF MINNEAPOLIS

9600 Aldrich Avenue South, Minneapolis 20, Minnesota

EXPORT DIVISION: 23 Warren Street, New York City 7, New York
Cable; SIMONTRICE, New York (All Codes)

IN CANADA: Alex L. Clark, Ltd., 3745 Bloor 5t. W., Toronto 18, Onteric




Equipment Review

ISI Model A-10 loudspeaker—Connoisseur magnetic pickup—
Sargent-Rayment Model 300-M70 tuner-amplifier combination

ROM THE TIME the first of the small
Fhigl\-quality loudspeaker enclosures

was introdueed, it was only a matter
of time until the market would be flooded
with variations and—in many instances—
improvement. This, of ecourse, iz hind-
sight, but one ig more likely to be right
when looking back than when he is look-
ing forward. There can be no doubt that
there is a big demand for enclosures
whieli employ some engineering advances
to obtain quality which heretofore had
been available only with large and bulky
cabinets. And in many instances, these
advances have resulted in cabiuets or
complete loudspeaker systems which of-
fered other advantages than mere small-
ness of size.

The Model A-10 produced by Interna-
tional Scientific Industries Corporation is
an outstanding example of a compact
speaker system, and it is considerably
less expensive than many other units of
similar size and design intent. We have
had an opportunity of “hHving with” a
pair of Model A-10’s for the last few
nionths, and when driven with adequate
power they are excellent performers.

Our initial experience was when we first
connected one of these units to the 4-ohm
output of good-quality TV recciver—vith
a single 6V6 output stage. Performance
was anything bnt acceptable, mainly due,
as we know mow, to lack of sufficient
driving power. In order to obfain suit-
able listening volume the 6V6 was being
driven into overload, and the distortion
was terrific. Then we connected one of
these units to a Dynakit III, and it might
have been an entirvely different speaker.

Our requirement for a portable speaker
system for a sterco demonstration lecture
caused us to assemble two Dynakits into
a gingle “package” for ease iu carrying,
and to use two of the A-10's. The sound
source was a Tandberg Stereo 3 tape re-
corder. We were most favorably impressed
with the entire system, and even when
the speakers were well away from the
wall—much less a corner—the bass was
solid and pleasant.

The A-10, shown in Fig. 1, is only 224
in. high, 14 in. wide, and 93 in. deep.
It employs fwo speaker units—a 12-inch
low-frequency driver with a specially
treated cone of lower-than-normal free-
air resonance, and a 5-inch high-frequency
driver selected for smooth response, and
sealed at the rear to eliminate the effects
of the woofer back wave. The woofer is
loaded in the rear by a completely en-
closed compartment, and the front wave
is channeled through a cireuitous path
with an aperture considerably smaller
than the come area. This would seem to
provide a solid load on both sides of the

36

come throughout the entire frequency
range.
Listening tests (e make mno ‘“‘abso-

lute” measurements on londspeakers) show
response down to 30-35 eps without any
apparent doubling. Like most of the highly
controlled, fully enclosed speaker systems,
the A-10 seems to be deficient in bass
when switching directly from another type
of speaker on an A-B test. However, after
listening to the A-10 for a while and
then gwitching back to the other type, the
coloration of the other shows up quite
noticeably, while the A-10 seems to have
perfeetly adequate bass and to be smooth
aud free from any coloration of its own.

The A-10 is not an efficient speaker—
we would estimate it to be about 10 or 12
db below a conventional bass-reflex hous-
ing with a high-quality 12-inch cone., But
in this age of 30 to 50 watts, or more, in
the power amplifier, this is no longer a
problen, and if the quality obtained from
the speaker can compare more than favor-
ably with that from bunlkier yet more ef-
ficient models, the added power ecan be
had from any onc of the buskier ampli-
fiers with little trouble.

TFor stereophonic use, the small size of
the A-10 is certainly a big advantage.
We did find that the low height of these
speakers makes it neeessary that they be
placed on something to raise them from
the floor. Rut under the proper conditions
of use, these speakers are convenient and
cortainly good enough in performance for
almost any application. B-20

Fig. 1. ISl A-10 loudspeaker system.

CONNOISSEUR MAGNETIC
PHONO PICKUP

In this department for February, 1957,
we reviewed the Connoisseur turntable,
which we indieated was an exeellent prod-
uct. One reader has since called our at-
tention to the fact that the stroboscope
dise furnighed with the turntable had only
158 lines instead of 160 im the 45-rpm
ring, and that therefore the speed was
not as accurate on 45 as our review would
have indicated. The speed on 45 was cor-
rect as indieated by the stroboseope fur-
nished with the turntable, but not when
indicated by a dise with the proper num-
ber of lines. It would be about 1.1 per
cent high, or 43.5 rpm. For this reminder
we stand corrected. Who would expect a
stroboseope dise to have the wrong nom-
ber of lines? (IPor the record, the number
of lines on a stroboscope dise should be
equal to 1207/ (rpm), where [ is the power
line frequency in eps. Thug for a GO-eps
power frequency, the namber of lines for
7826, 45, and 33.33 rpm, respectively,
should be 91, 160, and 216.)

At the time of this review, however, we
also had a Connoisgeur pickup, but space
did not permit us to inelude it in that
issue. As a reminder, we were recently
sent another, o we have had an oppor-
tunity of checking fwo of a product rather
than the usual one.

The Connoisseur pickup is designed to
work with its own arm—Dboth being shown
in g, 2—and each pickup head is
equipped with a single stylus. The color
of the head indicates the tip radius-—red
for microgroove, green for modern 78's,
with 2 .0025 in. radius on the tip, and
vellow for older 78's, with a .003 in. tip
radius. This ensures ready recognition of
the correct pickup fo use.

All models have the same output im-
pedance—400 ohms—which is relatively
low. The outpunt, however, is above the
median for magnetiec piekups, and meas-
ures at 2.7 mv/em/sec, Most picknps are
rated for a stylus velocity of either 5.5
em/see or 10 em/see, and for direet com-
parison the oulputs at these velocities are
15 and 27 mv respectively. The pickups
are intended to work into a high im-
pedance, with 10,000 ohms as a nominal
value. Trimming of the top-end fregqueney
response can be done readily by varying
the load impedance.

Using a 78-rpm Cook Series 10 fre-
queney test record, we measured the re-
sponse of the two pickups at hand. The
curves indicate c¢lose tolerance between
them, being of the order of +3 db through-
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something wonderful has happened in high fidelity

a record changer with turntable quality performance

The new Glaser-Steers GS Seventy
Seven made its debut at the 1957 New
York High Fidelity Show. Thousands of
people filed through the decmonstration
rooms to see and hear it perform.

Response was sensational. Listeners
were astounded at the quality of the
sound — the absence of wow and flutter,
and — the absence of rumble, even with
the bass sharply boosted.

Three GS-77 features veceived the most
comment: Speedminder, Turntable Pause,
and the Tone Arm.

SPEEDMINDER is the super automatic set-
ting on the speed selector knob at which
the user has virtually nothing to do but
place the records on the spindle and select
the correet stylus.

With the standard groove stylus in
position, the changer automatically plays
at 78rpm. With the microgroove stylus in
position the changer automatically oper-
ates at 33% and 45rpm, playing both speed
records intermixed in any sequence.
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SPEEDMINDER also protects both stylus
and record, for you can detect immedi-
ately if you are using the incorrect stylus.

The changer can nlso be ‘dipled’ to
play 16%,33%,45 or78rpm, automatically
or manually.

TURNTABLE PAUSE brings to the auto-
matic GS-77 all the gentleness of record
handling associated with manual turn-
tables. In the GS-77 —and only in the
GS-77 — the turntable pauses during the
change cycle and resumes motion only
after the stylus is in the run-in groove
of the next record.

This eliminates the surface grinding
which takes place in conventional
changers where the record drops onto a
rotating record. Turntable Pause protects
vour records, and adds many, many plays
to their useful life,

The TONE ARM of the GS-77 is another
example of precision engineering — evi-
dent from the very moment you lift and
handle it. Movement, laterally as well as

vertically, is as smooth and free from
friction drag.as you’d expect in a high
quality transeription arm.

Fundamental rezonance of the arm is
well below the audio band, and of ex-
tremely low amplitude. Acoustical isola-
tion is also used to prevent vibration
feedback through the arm pivot.

Dynamically balanced on hardened
steel pin bearings, the arm will track at
low stylus pressures recommended for
modern cartridges. And stylus pressure
between the first and tenth record in a
stack will not vary beyond 0.9 gram.

... and there is much, much more!

See all the GS-77 features! See the
advanced, years-ahead styling. See why
music lovers everywhere hail this Amer-
ican contribution to high fidelity.

$59.50 less cartridge
For descriptive literature, write: A-2
GLASER-STEERS CORPORATION
20 Main Street, Belleville 9, New Jersey
In Canada: Glaser-Steers af Canada, Ltd.. Trenton, Ont.
Export: M. Simons & Sons Co., Inc., N. Y. 7.
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Fig. 2. Connoisseur magnetic pickup and arm.

out. Both showed a peak of about 2 db,
one at 13,000 eps and the other at 12,000
cps. However, by varying the load re-
gistapee, both could be made to wmateh
and to reduce the peak to the 1000-¢ps
level with some drooping of response above
the peak frequency.

At the other end of the freguency spee-
trum, we observed that both of the pick-
ups could track the Cook record down to
20 eps without any chattering or without
deviation of the output from a pure sine
wave. This test shows up insufficient stylus
force or lack of compliance quite readily.
The normal stylus foree used with the
Connoisseur pickup is 6 grams, with a
small variation being obtainable by mov-
ing the counterweight in or out as re-
quired. Specifications indicate that the 78-
rpm pickups require some 7 to 8 grams
for proper tracking.

The construction of the pickup is such
that the stylus assembly may be replaced
casily by the user, yet not so easily that
there would be possibility of the
stvlus not being in the proper playving
position, The armature is suspended on a
nylon thread in a fore-and-aft direction
s¢ a8 to give a high compliance vet re-
straining the stylus wmotion along the
groove. Vertical compliance permits the
stylus to retract into the ease if the
pickup should happen to be dropped onto
the record, and no damage would result
to either record or stylus.

The arm is typical of British construe-
tion, with the simplest possible pivot as-
sembly. The unit is attractive in appear-
anee with its highly polished chrone-
plated eounterweight and tube and black
molded base and body. It is short enough
to permit mounting directly on the Cou-
noisseur turntable, which is drilled for
it, or on most other tvpes of turntables.
1t would be difficnlt to mount the pickup
in a record changer head, although it
could be done by anyone handy with tools
and acceustomed to small preeise work.

Listening quality is econsidered good,
with no objeetionable coloration noticed
as a result of the peak above 12,000 ¢ps.
We have listened to pickups which were
anything but flat in the very high range,
and the peak is always noticeable. We
found that the best load resistance for
a1 compromise for the two pickups was
4700 ohms, but quality was still good with
the usual input impedance of preamps—
47,000 eps. B-21

any
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SARGENT-RAYMENT 300-M70
TUNER-AMPLIFIER
COMBINATION

As may be recalled from yvears back, we
have long been enthusiastic about the Sar-
gent-Rayment line of tuners—their earlier
SR-58 being far and away the best AM-
only tuner we have ever heard with the ex-
ception of the Miller Wide-Range ecircuit
whiehh was available only as a kit some
vears ago. The SR-68, an AM-FM tuner
was practieally the Cadillae of tuners.

In  keeping with the trend toward
smaller and more compaet models—and
also toward table-top housings, S-R has
reecently introduced a series of tumers and
amplifiers  of unusual physical design
which are well suited to current decorating
schemes. As seen in Fig. 3 the tuner is
shown with a conventional front panel to
permit installation in the usual type of
cabinet. However, when the user wishes
to have the tuner in a table-top eabinet, he
simply purchases the cabinet and the con-
version panel, removes the console panel
and ends up with the sloping front “can-
tilevered"” ecabinet. This arrangement is
attractive, and provides two possibilities
for use.

There are three series of tuners—the
SR-100, which is just a tuner, but equipped
with a volume control and a bandwidth se-
leetor to give high-fidelity AM reception;
the SR-200, whieh is combined in one ¢ab-
inet with a 25-watt amplifier; and the SR-
300-M70, which has the tuner with preamp
and tone controls in one unit, and a 70-

Fig. 3. Sargent-
Rayment 300-M70
tuner and ampli-
fier combination.

watt power amplier in the second seetioh.
Power for the tuner comes from the ampli-
fier nnit, elminating high a.c. fields and
the heat-producing rectifiers and output
tubes from the tumer chassis.

The tuner itself is attractive in appear-
ance and performs well. Sensitivity is rated
at 3 pv for 20 db quieting, and the manu-
facturer gives distortion figures, which in
itself is umusual, that indieate excellent
performance. Listening gunality is outstand-
ingly good on FM, and about normal on
AM. Provision is made for I'M, erystal,
and magnetic cartridges, with three equali-
zation positions available—AES, LP, and
RIAA,

The 70-watt amplifier employs the Brit-
ish-made KT-88's in an Ultra-Linear out-
put stage with fixed bias and a balanecing
¢control. Tube currents ean be metered sep-
arately, and output impedances of 4, 8, and
16 ohms are available. The first stage is an
LF-86, and it is direetly coupled to the
input grid of a G6SN7 in the familiar
‘‘long-tailed pair’’ phase splitter cirenit—
a modification of the cirenit generally re-
ferred to as the Mullard, but basically the
same as that used i the Leak TL/12 am-
plifier, which is some cight years old, at
least. Plate power is furnished by two GZ-
34's, and resistance-capacitance filtering is
used for all the lower-voltage stages. Hum
level was measured at 58 db below 1 watt,
whiely is slightly better than the 90 db be-
low rated output which is claimed by the
manunfacturer.

The tuner connects to the power ampli-
fier through a 4$-foot eable which is
equipped with octal plugs and receptacles,
and additional lengths are available for in-
stallations where the tuner is required to
be further from the amplifier than the
original cable allows.

The tuner tone controls arve effective,
and we particularly like the loudness con-
trol, which iz a small handle rotating
around the volume-control knob. We are
still firmly of the bLelief that some loudness
contouring is essential to any good home
music system today, and to be effective it
must be easy to handle and must be con-
tonred to mateh the ear’s response. How-
ever, there are many people who do not
share this opinion—at least the fact that
both flat and contoured controls are avail-
able give the listener his choice, B-22
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INCREDIBLE
BUT TRUEI!...

Here at last is luxurious “big sys-
tem” performance from handsome,
convenient-to-place enclosures that
are fully 40 to 80% smaller than
previously available systems of sim-
ilar performance standards!

Here at last from a small-space
system comes authentic, distortion-
free bass reproduction that’s effec-
tive at low volume as well as at
higher levels.

Do NOT confuse University ul-
tra linear response systems with
other small units that offer an
acoustic compromise. The S-10
2-way systems and S-11 3-way sys-
tems employ newly designed, spe-
cially high-compliant woofers, free
from artificial resonances that
“mask” bass deficiency. Mid-range
and treble performance. is bal-
anced to assure completely flat re-
sponse to beyond audibility

Though you will need about 20-
25 clean watts to drive them, the
S-10 and S-11 eliminate excessive
power demands, especially on tran-
sient peaks. Hence, you get cleaner
performance from them than from
other similar type systems.

Yes, bere is the “impossible”
brought to miraculous tonal reality
. . . small systems that leave
nothing to be desired in musical
performance . . . so faithful that
you can listen hour after hour, re-
laxed, and without “ear iatigue.”

Hear these systems now . . . at
your dealer . . . and learn that fi-
nally there is a genuine answer to
the problem of obtaining “big
sound” in small space!

R
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LOWBOY CONSOLE
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For complete technical
story on the S-10 and
S-11 ultra linear
response systems as
reprinted from
Radio & TV News,
write Desk R-1.
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Models S-10H and S-10L 2-Way System Consolettes

For use where space is most restricted. Only 25” x 14” x 14}4” deep; removable base adds 144",
The new C-12HC 12” high compliance, low resonance woofer is employed with speclal UL/HC
wide-angle tweeter (2500 cps crossover) and matched-leve! crossover network with high frequency
balance adjustment. Takes power input of 25-60 clean watts. 8 ohms impedance. Extra-dense 34"
thick double-braced construction; beautiful natural grain, hand-rubbed finish. $-10H is upright
model; S-10L, lowboy. User net: Mahogany—$139, Blond—$143, Walnut—$147.

MODEL S-T0L

ULTRA LINEAR RESPONSE SYSTEMS

Models S-10 and S-]]

Protected by Patent Nos. 2,641,329; 2,690,231 and other patents pending

MODEL 8511k

MODEL S:11H
Models S-11H and S-11L 3-Way System Consolettes
Unusually small size is achieved by coupling University’s new ducted annular rellef enclosure
to the new heavy duty high compliance 15” C-15HC woofer. Special HC-3 matched-level network
with "‘Presance’ and “‘Brilliance’ balance controls Integrates the Diffusicone-8 In its own com-
pression chamber for mid-range (500 c¢ps crossover) with special UL/HC Hypersonic Tw_eeter
(2500 cps crossover) for response to beyond the limits of hearing range. Takes power input
of 20-60 clean watts. 8 ohms impedance. Extra-dense 3~ thick double-braced constructio{\,
fine-furniture finish and styling. 26%” x 191" x 17%” deep; removable base adds 2, S-11K is
upright model; S-11L, lowboy. User net: Mahogany—$245, Blond—$249, Walnut—$253.

I LISTEN | MZZ/; mméem

UNIVERSITY LOUDSPEAKERS, INC., 80 SOUTH KENSICO AVENUE, WHITE PLAINS, N. Y.
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STEREO PICKUP

(from page 19)

in the cartridge ecase, with the tips to-
wavrd each other. Some filing may be
necessary here, and when completed
the opening between the two tips should
be about 1/32 in. wide. Slip the coils
down over the pole pieces carefully,
keeping the common lead around the
outer side of the coil, and dressing the
two outside leads back into their re-
spective grooves in the eenter portion
of the ease. Replace the smaller of the
U-shaped pole-piece tops, and follow
with the larger one. Replace the magnet.

Using the small pieces of wax re-
moved earlier, apply heat and seal in
the coils, magnet, and the common coil
lead. Enough should be used to fill up
the spaces around the coils thoroughly.
Now recheck the shaping of the pole
piece tips, and trim up so they are
uniform.

Next, clip oft one end of the stylus
Lolder, as shown in Fig. 11. This per-
mits elearing the pole pieces. Slide the
stylus assembly into the holder, and
insert the holder into the cartridge case.
The vanes should be symmetrieally dis-
posed on each side of the pole piece
tips. Minor adjustments ¢an be made
using a pair of sharp-pointed tweezers
along the vertical portion of the stylus
bar to bend the bar slightly to one side
or the other.

After checking the vane and stylus
assembly, remove it and lay aside so as
to check the common pole picee unit.
Slip this part over the end of the car-
tridge case and check for symmetrieal
placement of the pole tips with respect
to the inside tips already in place. Both

pairs of tips should be parallel, and
the space between them from 5/54 to
3/32 in. Using a small file again, trim
up the pole tips so they are symmetri-
cal. When this is completed, remove the
common pole piece and replace the
stylus holder and stylus assembly. Again
check the eenter pole piece for sym-
nmetry around the vanes, making final
adjustments by bending the stylus bar
so the two vanes ave centered in the
gaps.

Using a good cement, such as Gen-
exal Cement’s “Pliobond,” coat the end
of the cartridge ease and the flattened
portion where the pole tips rest on the
case, and replace the center pole piece.
Clamp in place and allow to dry thor-
oughly—for an hour or so.

Final Assembly

Bend up the lug on the electrostatie
shield—and it will snap off. Solder a
small lug onto the shield at the back,
extending heyond the end about ¥ in.
Holding the shield and the insulator
together, drill a small hole (#55 drill)
through both just in front of the larger
center hole, and cement the two pieces
together.

After the pole piece cement is thor-
oughly dried, thread the center lead
through the small holes in the shield
and dress toward the back. Then take
the front shield and eoat the inside of
it with cement and place over the end
of the cartridge ease, making sure that
the sides of the slot in the bottom clear
the pole pieces. When this is pushed
firmly in place, bend over the three

Fig. 12. Front and side views of modified cartridge before replacing front shield.
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Fig. 11. Stylus assembly holder has one
leg cut off to clear pole pieces.

tabs tightly and solder the one at the
front to the fop shield, which has been
coated on the under side with more
cement. Wrap the lead around the lug
and solder quickly so as not ta loosen
the solder holding the lng to the shield.
Now take the (iny rubber damping
block which was removed from the sty-
lus assembly before welding the vane
in place, coat the two ends with rub-
ber-to-metal cement, and fit it under
the stylus tip with the bottom end
wedged between the center pole pieces.
When properly fitted the stylus bar
should rest firmly against the block,
which is cemented at both ends. This
completes the modification. The small
spring in the hole at the center seems
not fo be necessary, and may be elim-
inated. The shield is now the common
lead and is grounded; the two plugs
normally used are the “hot” leads from
the two channels,

The heads of most record changers
are equipped with three ferminals—one
often being nsed as a ground. Connect
the ecommon lead to this terminal, and
connect the other two leads to the plugs
for ipsertion into the jacks at the rear
of the pickup. It may be necessary to
run a new set of leads down through
the. arm to the terminal block, depend-
ing on the type of changer or arm being
used. Some use a single shielded wire,
which must be changed; others use a
shielded pair, and the shield may be
used for the common lead.

The two outputs should be fed to two
separate phono preamps. The output
signal will be found to he approximately
one fourth that of the normal pickup
before modification. As previously men-
tioned, some hum may be observed, but
for purposes of experimentation the
output of the pickup will be sufficiently
above the hum level that a satisfactory
stereo results will he obfained.

We bad considerable fun—after some
of the headaches were overcome—in
making these conversions, and the re-
sults were at least good enough to jus-
tify the trouble. If oue has ocecasion
fo make three or four of these pickup
conversions, it will become quite simple
and straightforward.
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SP-21S STERED PREAMPLIFIER

stereophonic
HIGH FIDELITY

A Pilot

SM-244 STEREDO PREAMP AND AMPLIFIER

ATEREOPMHINIE . AMPIIFIER

High Didelicy by Didat

SP-215 and SM-244 Stereo Components

With the announcement of the SP-215 and the SM-244, Pilot
brings to stereophonic sound a caliber of engineering skill that
has become a byword in high fidelity. Designed especially for
stereophonic high fidelity, these new bi-channel components pro-
vide the finely matched quality performance essential for good stereo.
The SP-215 is a complete stereo preamp and audio control sys-
tem. It is in effect, two matched control-preamps housed in one
enclosure. Versatile beyond anything known today, the SP-215
may be used with any stereo signal source: FM-AM stereo broad-
casts, stereo tapes and stereo discs, A separate output is provided
for making stereo tape recordings from any of these program
sources as well as with microphones. Two panel-mounted VU
meters permit each channel to be precisely monitored for the re-
cording. And there are independent controls for adjusting the
reference and peak recording levels on each channel. The SP-215
may also be used for conventional, non-stereo high fidelity.
Features of the SP-215 include bass and treble controls,volume
and loudness controls, as well as a balance control for equaliz-
ing the level between the two channels. The SP-215 outputs may

be fed into any two basic power amplifiers, such as the Pilot
AA-908 or Pilot AA-410A. Both power amplifiers are operative,
and. the available power output is the sum of both. Pilot SP-215
Stereo Control-Preamp System complete in enclosure $189.50.

The SM-244 is a complete stereo control-preamp and amplifier
system, all housed in one enclosure, The two built- power ampli-
fiers are rated at 14 watts each (28 watts peak each) at less than
1% distortion. Inputs are provided for FM-AM stereo, stereo
tape and stereo discs, microphones, auxiliary, and a separate out-
put for making stereo tape recordings. There are bass and treble
controls, volume and loudness controls, plus a balance control
as on the SP-215, Whether used as a stereo or non-stereo system,
the SM-244 provides an available peak power of 56 watts. Pilot
SM-244 Stereo Control-Preamp-Amplifier System, complete in
enclosure $189.50 — prices slightly higher in west.

Hear these new Pilot stereo components at your hi-fi dealer
today! For complete specifications, write to:
Pilot Radio Corp. 37-06 36th St., L. L. City i, N. Y.
Manufacturers in electronics for over 39 years,
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(Note: Ive been trying lo complete a
néew book on hi-fi and because hi-fi itself
keeps running ahead of me, I offer a short-
ened contribution to Record Revue this
month—with the firm intention of making
amends in futwre issues, ETC.)

Saint-Saens: Symphony #3, with Organ.
Phila. Orch.,, Ormandy; E. Power Biggs,
organ, Columbia ML 5212

Here was the grand hi-fi symphony of the
early LP years as many an audio fan will
remember, and it was in 4 Columbia recording,
too. Who doesn’t recall those fabulous low
organ notes in the second movement of the
old recording?

Well, plain fact is that low organ bass was
the last thing that interested old Saint-Saens
in this music and Columbia has evidently
bowed to superior musicological information
hiere—this dise iz hi-fi, but not because of
those organ notes, You can hardly hear them
—and you shouldn't. Not important, musically.

On the other hand, this disc seems to high.
light n distinet change in Columbia policy as
to mike technique. Do I detect sharp, edgy
brass, steely close-up strings—trom Columbia?
That company has stuck doggedly to the old
faghioned expansive sort of recording, with
fervant thanks from many record buyers who
like their music straight and get all the hi-fi
they want from other companies. Now, it
seems, Columbia is movivg in close, to cup-
ture a bit of the hi-fl for itself.

It'11 do, but I don't feel it is any great im-
provement on the excellent distant-style tech-
nique so well perfected by Columbia. However,
time and familiarity will tell us; perhaps this
is the new mndd ideal middle ground. Try it,
if you want to see where Columbia iz head-
ing, In any case, the Phillies under Ormandy
do an exciting and rather tense job of the
outer movements here; the slow mavement
(the one without the famous bass notes) is a
bit on the non-expressive side in detail; the
old Columbia version made more of the music.
(Note: Record jacket says Allen Organ; in-
xtrument ix Aeolian-Skinner. Symphony Hall,
Ioston. Ebp.)

Schoenberg: Verklaerte Nacht, Op. 4;
Chamber Symphony, Op. 9. S. W. Ger-
man Radio Sympheny, Horenstein.

Vox PL 10.460

There's been a great retrospective burst of
Schoenberg rvecording lately and this fits in
with a whole series of recent Columhia record-
ings that I haven't been able to absorb yet
to the point of emitting words on my type-
writer about them. (It takes time, brother.)
One reason ir that Schoenberg, acknowledged
as one of the great 20th century innovators,
wag o dogmiatic, vlolent personality whose
nm just plain rubg me the wrong way in
many spots—I just don’t like Mr. Schoenberg
himself, as he so very positively expresses

* 280 Greenwich St., New York 14, N.Y.
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himself through his musie. I can’t avoid him
as an individual, as I listen to him. And espe-
cially, 1 find mysell irritated by a peculiar
banality of style, almost a deliberate cheap-
ness, that crops up again and again, in the
musie recorded bere as well as in plenty that
is more modern.

Flard to describe—and I've alrveady said
enough to rend myself out of the party for-
ever. It's just that Mr, Schoenberg seems (to
me) to keep saying. I am Schoenberg; I can
do anything and ifs all right. Funny thing is,
maybe he can. But he srill makes me sore.

Anyhow . . . these are two early works and
important ones. The "“I'ransfigured Night” s
familiar to most of us, a long post-Romantic
piece that carries the Wagner-Strauss idiom
to a near-breaking peint of extreme passionate
expression ; its significance to me is the many
signs of positive disintegration in the late-
Romantie idiom itself, the barmony and color
and line and melody—and the other piece, a
few years later, shows that idiom virtually
reditced to a powerful atonalism. This was an
inevitable step, it you wish, in the develop-
ment of the Schoenberg twelve-tone principle,
S50 important today.

It's still likely that you'll swoon with
cestasy at ‘“‘Verklaerte Nacht” in the general
fashion of a good cry with “Tristan” ; but the
Chamber Symphony will probably carry things
n step too far for you in the same direction;
it begins to seem something more than a night-
nmare, 4 Romanticista somehow become hys-
teria. But the small orchestra, with interest-
ing solo-sound texture, the greater concentra-
tion, are purely modern improvements—and
this was 1906. A good recording and authori-
tatively played.

Stravinsky: Agon (ballet, 1953-57); Can-
ticum Sacrum (1955-56). Los Angeles
Festival Orch. and Chorus, soloists, Stra-
vinsky. Columbia ML 5215

I hasten to trot out this new dise, though
I haven’t nabsorbed its sccond side yet, hecause
it shows in “Agon’ how even old Stravinsky
ig coming about to experiment (if that Is the
word for such a wonderfully polished and
highly developed musical structure) with the
Schoenberg principles.

“Agon,” for smallish ensemble including of
all things, a1 mandolin, iz an arresting and
difficult work of severe but mobile expressive-
ness which, though vou may not find it “like-
able"—-Stravinsky isn’t often that—uwill grasp
at your attention and Keep it, one way or the
other, by sheer musieal force.

Stravinsky's strong personality, too, is apt
to irk many a listener. You can see it in his
familiar face, strong, Jean, cold, but with an
inner warmth that (for me, again) often
comes through in his music if only in the
splendid sense of design and order it con-
tains, It is, remember, French-Russian musie,
in contrast to the blatant German-ness of
Schoenberg ; mere differences In harmony or
structural technique, no matter how far-reach-
ing, can never hide these pervasive traits of

nacionality. The French (and Russians) sense
design naturally ; it is an essential of thought.
The Germans come to it by sheer will power;
they forge it and keep on forging it, ever big-
ger and bigger, ax though they could not get
enough of ir. . . .

Ko it iz remarkable that this “Agon" score,
following clearly in the Stravinsky manner
after o many earlier ones, is radically
changed in an ultimate respect; it is again
violently dissonant but in a new and Schoen-
bergian way, carrying Schoenberg's approach
(for me) to an unfathomable new synthesis
of seeming opposites. That's Stravinsky all
over. 1 dare you to try the record.

Beethoven: Symphony #5. Schubert:
"Unfinished” Symphony. Vienna State
Opera Orchestra, Prohaska.

Vanguard SRV 106

This is a new Vanguard hi-fi demonstration
record and though I generally deplore the use
of this eternal pair of familiar symphonies
for everything and anything that comes along,
I must quickly admit that, hi-fi or ne, this
is a fine record. I like it.

The fi, first of all, is hi. The recording tech-

nique is ultra-modern, which means mainly
ultra-close but carefully caleulated for bal-

ance. It isn't Beethoven ag he's been heard in
the past, nor Schubert; there are startling
inner voices, a few feet from your unose, that
ave usually but slightly audible in the general
rush of orchestral sound and practically in-
audible in the concert hall—Beethoven wrote
them that way, as parts of the supporting
musical strircture, There is 2 tympani depart-
ment here that will make you jump each time
the man sets off a roll or a bang-—which is
often. The string players are brilliant in sound
but too close for ideal blending,

In other wordg, I don’t think this is ideal
Beethoven and Schubert projection, but I find
it stimulating (wusically) apd new—and I
suspect that it merely points the way towards
our changing taste in the future of the re-
cording art. Vanguard is surely doing the
music no harm,

Oh yes—the performance : unlike most hi-fi
demonstration records this one is musically
first-rate. The Vienna State Opera Orchestra,
alzo known ag the Vienna Philharmonie, prob-
ably knowsg its Schubert and Beethoven as
well as any orchestra, the music being home-
town stul. Prohaska merely conducets, which
is a fine idea; there are too many attempts
to be dramatically different in recordings of
these overplayed works. These players could
do the music quite well enough withoat any
conductor, most likely,

Tchaikowsky: Romeo and Juliet; Sym-
phony #6; Piano Concerto #1. (Assorted
artists.) Vox VXL-1 (16 rpm)

There just isn't room to list all the artistry
on these whopping long 16-rpm records from
Yox and in any case the performances are
already available on standard LP. The inter-

(Continued on page 54)
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The HIGHEST STANDARD
in HIGH FIDELITY. ..
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AUDIO FIDELITY

*TOTAL FREQUENCY RANGE RECORDINGS

AUDIO FIDELITY Records brings you unsurpassed sound reproduction — with new

positive microphone technique, 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 formulated to result in long-

wear -of the high frequency groove etching as well as long life of the recording.

JO ANN MILLER

Brilliani new recording star! A pixie-
ish gal with a voice that can “‘belt
out"” a song . . . be it the blues, a
dreamy ballad or jazz. Witty ar-
rangements plus a high-spirited per-
formance add up to hours of delight-
ful listening pleasure. AFLP 1864
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LIONEL

i | 18] '\

Explosive, indefatigable ""Hamp'' —
more vibrantly alive than ever before!
Ingenious arrangements, eloquent
improvisations, masterful performance
. . . the unforgettable excitement of
“Hamp’' ot his swingin' best! Un-
believable High Fidelity. AFLP 1849

MARDI ORAS TIME wiTH YNK...

DIXIELAND

Come to the Mardi Gras . . . Tradi-
tional happy New Orleans Mardi Gras
Dixie by the Dukes of Dixieland! All
the excitement of Festival time packed
into a wild Dixieland album . . , and
You Do Have To Hear It To Believe
It! Volume 6. AFLP 18462

each 12 inch LP — $5.95

ALIIDIO FIDELITY inc.

770 ELEVENTH AVENUE, NEW YORK 19, NEW YORK
WRITE FOR FREE CATALOG — Dept. FHF
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CHARLES A.

Knocky Parker: Old Rags
Audiophile AP49

In asg courtly and reliable a reading as
is to be found on records, John W,
“Knocky” Parker surveys a dozen land-
marks of ragtime piano, from the early
days of the eakewalk and breakdown to
such linear descenduants as Fats Waller's
Alligator Crawl and Bond Street, a descrip-
tive movement from the London Suite. His
short history should do much to dispel the
misconeeptions ard wrong interpretation,
some perpetrated by supposedly informed
critiecs and musicians, whiech have plagued
this mow vanighing art since its inception
in the late 1890's.

One is the belier that ragtime is assoei-
ated in the public mind with the sound of
the player piano and can be most suecess-
fully veereated on an antiquated instru-
ment, slightly out-of-tune. In one attempt
to record this mechanieal effect, tacks were
inserted in the felt of the hammers. How-
ever, there is credence in the belief for
the necessity of an action made flexible by
long wse. For this reagon there were some
doubts, before this session last June,
whether Parker's teehnique would lend it-
self to the new Boesendorfer piano at Car-
roll College at Waukesha, Wisconsin.

His enthusiastie response to the instru-
ment is related by Parker in the state-
ment: “One of Joplin's rags is called
Euphonic Sounds and he might have been
talking about the Boesendorfer. Ragtime
is supposed to be played with grace and
beauty, and no other piano eould quite as
well bring out the Victorian filigree quali-
ties  (Sheraton, Hepplewhite furniture
lines) and praceful proportions of these
stately rags. The Pearls was so entitled by
Jelly Roll Morton because of the pearl-
like quality of the tones, and in one scction
the strings of the Boesendorfer vibrated
like a violin. The piano is, I should think,
the hardest of all instruments to record,
and tbe Boesendorfer has a wider range of
shading and dynamies that was a challenge
to both of us.”

For once it is not a question of the ree-
ord equalling the sound of a live piano.
Few homes, or coneert halls for that mat-
ter, have instrnments capable of matching
fhe Boesendorfer as engineered by Ewing
Nunn. Tn expressing his regard for if, he
notes, “As far as T am coneerned, the piano
has a balance that T have never heard
equalled. Tts character of tone can be com-
pletely ehanged by the artist, from a soft
singing type of tone to a relatively harsh
metallie tone. T am aware of two or three
makes of fine pianos produced in Europe
and doubt if one of them deserves a place

*7382 The Parkway, Mamaroneck, N. Y.
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very far ahead of the others. T do know
that the Boesendorfer ranks among the
topflight pianos in the world. It is a far
better piano musieally and structurally
than will be found in this country. Only
one hundred are made each year and each
piano maker must, as always, spend an ap-
prenticeship of ten years. The tone regulat-
ing ig done between two matched Boesen-
dorfers and it iz said that none has been
received in this country, after the trip from
Vienna, that needed funing.”

Itz manufacture has been a family insti-
tution sinee the firm was founded in 1828,
when the patriarchal Ignatz built a ten-
foot piano which conld remain in tune
thronghont a coneert by Liszt. Tt was also
used by Brahms, aud Hans von Bulow dedi-
cated the firm's eoncert hall with a recital
in 1872. Though an English action was
added, is is still known for its light, Vien-
nese touch. That this should eminently fit
it to Parker's teelinique counld not have heen
foreseen by the founder, but ragtime owes
almost as much to Tiszt, by way of Gott-
gchalk, as it does fo the e¢atehy rhiythms of
the dance and the banjo,

For ragtime leaned heavily on European
forms and borrowed from folk tunes bronght
over from the old eountry, rather than
spirituals and blues. In this lies a measure
of both its strengtl and weakness. Like
bop, another dialect of the language of
Jnzz, it is limited in its approaeh. It drew
increasingly from African rhythms for its
syncopation and adapted blue tonality and
harmonies, but as Marshal Stearns so
rightly poinfs out in his history of jazz,
“it was never ahle to go the rest of the way
and inecorporate the bitfersweet mood of
the blues.” So when the French writer
Andre Hodier, in his apus, wonders why
Stravinsky was reticent in using blue notes
and effects in Piano Rag Music, and Ray-
timeé for Eleven Instruments, it is probable
that Stravingky knew more about the sub-
jeet in 1918 than Hodier does at this late
date.

As ragtime is Iargely notated music and
wnremittingly eheerful, it lends itself to
popularization by the Olman and Ardens,
the Zez Confreys and almost anvone who
ean play piano. But it vequires more than
technigque fo play it eorrectly and only a
handful of mnsieians from Seott Joplin to
James P. Johnson have been able to give
it the imprint of their personality. As an
offshoot of the mainstream of jazz, it
makex g most important contribution when
eémbpdied in the more inclusive style of a
Fats Waller, Parker is content to meet the
composer’s intentions, remarking in a ref-
erence to Doc Evans, “We hoth try to play
Jjazz the same way that classicists play, try-
ing to show how Morton was an extension
of Joplin, or George Mitehell a continua-

tion of Oliver. Form and analysis is in
jazz just as muel as in symphonie work,
and great jazz composers had their own
themes and styles and individuality just
as definitely as Sehubert and Ravel.”

Back in 1937, while playing with the
Light Crust Doughboys in Fort Worth,
Parker demonstrated an ear which allowed
him to c¢opy Liszt from a record. This
brought him to the altention of the Texas
Christian music department, where he won
a scholarship and his first piano lessons at
the age of eighteen. Though he completed
bis studies by earning a Ph.D. in English,
lie never lost his affection for the jaza
piano and an interest in its development.
He brings to it a scholarship which places
each piece in true higtorieal perspective.
He plays them at n moderate tempo to
realize the full value of the original
melodie figures.

A refreshing delicacy is given to Georgia
Camp Meeting and Whistlin® Rufus. In-
clnded are James Scott's Frog Leégs and
Climax, Joplin’s Fig Leaf, Morton’s Mr.
Joe, and Jimmy Johmson's Daintiness. Also
Clarenee Williams™ Wild Flower, a tune as
restful as a woodland glen. Making no bid
by way of sensational impaet, the record-
ing, both for music and sound, is a thing
of growing beauty.

Ed McCurdy: Songs Of The Old West
Elektra EKL112
The Legend Of Robin Hood
Riverside RLP12-810

Taken in combinution these two collections
are solid proof that Ed MeCurdy is a folk
and hallad singer extraprdinary. Each calls
for a different interpratation of standard
felk heroes, hest portrayed by g virile, maseu-
line voice. That he enters into the spirit of
the cowbey and the IEngland of Robin Hood,
giving each the breath of authenticity, is per-
farming of high skill and conviction. In hix
teur of the old West, he gingg eleven songs,
accompanied by Yrik Darling on banjo, in-
cluding Sacraonento, Buffalo Skinners, Jesse
James, Brown-IByed Lee, und The Cowboy's
Dream.

Early ballad sources nyve used by MeCurdy
and narrator Michael Kane fo recreate the
tale of the men of Sherwood Forest. A prac-
ticed storyteller, Kane sels the scene for
each of the ballads, for which IFrank Hamil-
ton provides guoitar acsompaniment, in an
engrossing visit of nearly an hour’s doration
to a land and era too often misrepresented
in present dny entertainment media. Though
neither iz designed speckfically for the juve-
nile mind, I konw from experience that chil-
dren admire MeCurdy's adult manner more
than some efforts made for them. And so do
members of an older generation. Both are ad-
mirably produced by Ken Goldstein.

Banda Taurina: American Military
Marches Audio Fidelity 1836

Randmaster Genarn Numez leads his Banda
Turina, oflicial ensemble of the Plaza Mexico
in Mexico City, away f{rom the bunll ripg in
this album, to the tune of a dozen rousing
wilitary marches, and into the territory of
the concert wind hand. In his first recorded
performance not associated with the arena,
he ghows n close coneord with the work of
John Philip Sousa on Wazlington Post, El
Cuapitan, King Cotton, Semper Fidelis, and
Stars and Stripes Forever. The shift from
the eoler and drama of the fight to the stride
of marching feet is a drastic one, but s ne-
complished in fine fashion by the band. The
demand for a different sense of dynamics is
answered in the same wide tonal range which
niade its previous efforts so popular.

Perbaps the most irresistible of the com-
pogitiong also comes from below the border.
It iz Codina's «pirited March of the Zuca-
tecns, a piece spiced witb the flavor of the
fiesta. It iz played with native skill, giving
rise to the suggestion that this organization
devote an album to Latin American marches.
Also inelnded arve Anciorg Aweigh, Glory,
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" ARMENIAN £
WEDDING §

o - Mie Sarkissian
The joini's jumpin’ on Bourhon $t. . . . and b
os the Dukes play slow, low-down gut - Cale Bogdad
Ensemtle

strots and fast Dixie with a swing! Volume
4, AFLP 1860

ON BOURBOMN STYREXT WITH THE,,

[ewes] DIXIE

A BYUDY IM WIOX PIOKLITY BOUMD

Rouig, frontic music from the Middle
East. Mike Sarkissian and his Cafe Bogdad
Ensemble. AFLP 1865

Unusually fine recording of the Flomenco
guitar coupled with exciting, authentic
Gypsy dancing. AFLP 1848

Easy listening as Jack Anderson, at thef
Hammond Organ, opens a magic pertal to] |
a vast panorama of sound. AFLP 1856f -

i gw“mam'. N " : l‘ecords Wifh eXCifemelﬂ'.'.'.'

AUDIO FIDELITY

TOTAL FREQUENCY RANGE RECORDINGS
For sheer exciting entertainment AUDIO FIDELITY

produces the newest, up-to-the-minute, most delightful

Steam englnes . Diesel engines
earth-shoking dynumics of a vanishing
era taptured in high fidelity. AFLP 1843

uuul

recorded creations. With the greatest sound engineer-
ing in High Fidelity ... and the Fiis fantastically High!
euch 12 inch LP — $5.95

WRITE FOR FREE CATALOG — Dept. FH
770 ELEVENTH AVENUE, NEW YORK 19, N.Y.

S FIRELITY sonnd

Wiid, colorul, exiting, nand-clapping,
heel-stamping authentic Spanish Gypsy
music. Recorded in Spain. AFLP 1852

éii
BAGPIPES AND DRUMS :..0.ien

Leon Berry, plus the Giant in the busement T I A
ond a fobulous fechnique ndd up to an
i| exciting listening session of all-time favor-
ites. Volume 3. AFLP 1844

OstarBrand, votalsand

guitar, Dave Sear on a
real hot banjo, and o
tomplete new album! [
Best Bawdy Songs yet! E
Volume 4. AFLP 1847 |z

Skirling Bag Pipes, raftling snares ond
booming bass drums! Well-known melo-
dies, superb hi-fi! 9th Regiment Bag Pipe
Band. AFLP 1857
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and National Emblem. There ave three med-
leys titled American Legion, Ol Comradenr,
and Atlanta, the lasi of which is a stirring
recollection of the glories of Dixieland,

The Modern Art Of Jozz, Vol. 3: Randy
Weston Dawn DLP1116

In this discarsive exposition of his pian-
istic abilities Randy Weston touclies up some
popular tunes and improvises on three ol his
own bright themes. Handsome support on the
trio numbers comes from drummer Willie
Jones and Ahmed Abdul-Malik, whose bass
engages in fertile exchanges with the piano.
On the calypso Run Joe, In a Little Spanish
Town, and an original blues, an able quintet
is formed by the addition of Cecil Payne on
baritone sax and Ray Copeland on trumpet,
as Wilbert Hogan takes over on drums. Payne
switehes to alto on You Needn't, a character-
istic piece by Thelonious Monk. Weston han-
dles himself well in the assorted settings and
is inventive on Don’t Blame Me and How
High the Moon. A capable composer, he
should be rendy to develop a more individual
zroup sound for the irio. 1f it is to stand out
from a dozen shmilnr groups, it needs its
own qdistinetive voice. Weston is creative in
the accepted format and could easily furn
same of his originality to the secking of new

forms, even though it means curbing some
of his choruses. A fine recording by Dave
Hancock.

Dukes of Dixieland: On Bourbon Street
Audio Fidelity AFLP1860

The fourth volume by the Dukes finds them
in a reminiscent mood ax they recall the scene
of their first professional engagement in New
Orleans at the Famous Door, It was a forma-
tiva period of nearly three years spent in de-
veloping their distinetive brand of dixieland,
with its tight ensembles and assured solos.
The tunes are the old favorites which any
similar group might select to try their wings.
There are the rags Senzation and Climaz. And
the blues Dippermonth, Memphis, Weary, und
Royal Garden, 'There is lifelike depiction in
New Orleans Funeral, and their version of
Saints expands it into a medley. The usual
piano solo in Chimes Blues is replaced by the
veal thing, and KFrank Assunte plays a well-
med trumpet solo on St James Infirmary.
Clarinetist Harold Cooper has fine passages
in low register, and trombonist Fred Assonto
shows a spare uptempo style on Indiana.

Though still a yonthful group, the Dukes
have spent a decade together perfecting their
ensemble work and giving it a mellow pating
matched by few such organizations, As shown
on Riverbogat Shufle, they are acquiring
greater ease in conirapuntal sections. The
new EBlectro-Voice wide-range Model 667 micro-
phone with its transistorized remote-controlled
varighle response features is used in conjunc-
tion with Telefunken and RCA microphones.
It aids in maintaining a balance and one
result seems to be a crisp, natural drum
sound,

Mulligan Meets Monk
Riverside RLP12-247

Tangible evidence of some of the freshening
winds blowing through jazz, and a heartening
forerunner of things to come, are contained in
this meeting of two of the leading representa-
tives of two major schools of modern jazz.
As Gerry Mulligan, a doyen of the cool Pacific
Const contingent, engages in a ruminative
conversation with Thelonions Monk, an old
sottler in the land of bop, they consolidate
their forces and, while stopping off to examiune
some odd corners, relate them to the main-
stream of jazz, Like the recent joining of
clarinetists Jimmy Giuffre and Pee Wee Rus-
sell on television during a Seven Lively Arts
program, it is a significant encounter and ¢an
only lead to more such engrossing combina-
tions and bealthy realignments.

Though it was planned ta expand the quar-
tet with musicians of similar stature on formal
arrangements, the mood created by Monk's
piano and Mulligan's baritone sax proved too
pristine for such intrugions. Ideas flow from
Mulligan without limit, as though they had
been held in eheck just for this moment, and
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are most compassionnte when he chooses to
play below the solo piano. Comparable chao-
ruses are not recorded often, but there was
Higginbotham behind King Oliver on The
Trumpet’s Prayer, or Young behind Rille Hol-
iday, The four origingls by Monk are *Round
Midnight, Rhythm-a-ning, 1 Mean You, and
Straight, No Chaser, Mulligan's Decidedly is
a pulsing transformation of the Charlie Shav-
ers' swing-favorite Indecided, with the stand-
ard Sweet and Lovely to round out the pro-
ram.,

\With true economy, Monk makes a few
notes do the work of an entire brass section,
and bassist Wilbur Ware and drummer Sha-
dow Wilson provide the tasteful, unobtrusive
support appropriate to the oceasion, The same
high compliment can be given the engineering.
It never distracts from the mood conveyed by
the musicians,

The Amazing Bud Powell, Vol. 3
Blue Note 1571

To say that this gion findg Bud Powell
Baek in the form which marked his ficst great
solo sides on this label, arter a hiatus of sev-
eral vears, should be recommendation enough
to hig followers. By presenting him in a trio
with hassist Paul Chambers and drummer Art
Taylor, and uniting W'm in @ guartet with
trombonist Curtis Fnller, it alse recapitulates
the concepts and innovitions which made him
the greatest influence on young pinnists in the
post-war yegrs. His five orig nals are seasoned
by many changes of mood andd tempo to offer a
rounded introduetion to his style and tech-
nique,

Most important is Jnd on Bach, deseribed
as “a piece ealled Solfeggietto which 1 played
when T was a child,” which goes further than
any words in contributing to an understanding
of his intentions, Not distorting Bach's scope
and form to the ends of jazz, he plays as
Bach might had he listened to Powell. The
apening passage is taken at an amazing clip
to define its linear aspects clearly. When his
accompanists join in, the lines are broken up
and reformed by a vibrant and undefinable
gyncopation that is too seldom heard in mnd-
ern juzz, Not only does he pay his respects to
Bach, but to the countlesg juzz and ray
pianists whose elorts he absorbed to make his
necontplishments possible. It will play a sig-
nificant pare in any discussion of Powell and
will e analyzed by crities for years to come.

Frantie Fancies, n flnent exposition of his
single note melodie line, applies the =ame
concept to a diNerent form. Some Sou' and
Keepiw’ In The Groove are exercises on the
blues in contrasting tempos, and RBlue Pearl
is a1 moody piece with a fine Chambers solo.
"uller, a rapidly maturing young Detroiter, is
added on Idaho, Dow't Rlame Me, and Moose
the Mooche to allow Powell to show he still
has his knack for feeding a horn, Like Thelon-
ions Monk, another revolutionary figure on
piano, Powell seems to have mellowed and his
most satisfying work may lie nhend,

Yeo Macero With The Prestige Jazz
Quanet Prestige 7104

Though the debate on the validity of con-
gervatory training for jazzmen is becoming
aeademic as more and more young musicians
seck such experience, Teo Macero is eoften
cited as an example of one whose intensity
of expression was not impaired by the schoaol
room, If anything, his stay at Julliard made
him a gquesting spirit in the whole fisld of
modern music and he is likely to appear in
the eapacity of both composer and performer
in classical and jazz works. In his search for
new pathg, he has kept eclear of accepted
formulas, except as a base for hig wry humor
and aeid wit. Jing tenor sax with the
newly-formed Prestige Jazz Quartet, he essays
a modern concept of the ballad on five num-
bers written for the date, and IIal Overton's
arrangement of Star Eyes.

Pianist Mal \Waldron’s The Ghost Story is
an atmospherie piece amd a cont to his
meladje What's Not. Polody comes from the
sprightly vibist Teddy Charles, and Please
Don’t Go Now is by John Ross. Macero's Jusf
Spring hag a quiet, pastoral setting and the
charm of simplicity, a2 quality he should cul-
tivare more often, For his studies gave him
facility rather than inhibitions, and he likes

-

to explore subtle details before making his
point. His ideas are f&r from routine and find
sympathetie support from the quartet, surely
the most modern of such groups. Jerry Segal
i on droms and Addison Farmer plays bass.

Howard Rumsey’s Lighthouse All-Stars,
Vol. 5 Contemporary C3517

In his latest installment from the Hermosa
Beach Lighthouse, made by hig 1954 and 1957
groups, Howard Romsey puts the spotlight on
a featured soloist in each number. The most
recent session was held last March and finds
trombonist Frank Rosolino on Funny Frank,
tenor saxist Richie Kamuca on That’s RKich,
and trumpeter Conte Candoli on 1f You Are
There. ANl are originals by pianist Dick
Shreve, Irom the earlier date tenor saxist Bob
Cooper is heard im his Coop, and  pianist
Clande Williamson plays his own Claude. Stn
Williamson on trumpetr, and Rob Enevoldsen,
on valve trombone, combine on 8 & B, and
Bud Shank plays alto sax on Bud. The hold-
over members are Rumsey on bass in his spe-
eialty from Kenton days, Concerto for Doy-
honse, and drommer Stan Levey is 2 solo on
Stan. Of course, the continuing influence is
Rumsey who has for morz than eight years
provided a refuge for West Coaxt musicians
and done much to keep their music from be-
coming frigid and ingrown. He is exuberant
and swinging on borh sides, Iine sound
throughour, in spite of the time Japse.

Clark Terry: Serenade To A Bus Seat
Riverside RLP12-237

Qinee  the unquenchable Bubber Miley
sparked his early band, Duke Ellington has
usually managed 1o keep one exceptional
trompet player and at one rime supported
both Cootic Williams and Rex Stewart. None
of them surpassed Miley in stature and it is
not likely that any of the present section will
do so. circumscribed as they are by the thor-
onghly-nrranged cliaracter of today’s band.

Clark Terry, the most able of the current
crop, was raised on the half-valve affects of
Stowart, as opposed to the muted grawl de-

veloped by Miley and unsed by Williams. But
when he makes an infrequent appearance with
a small group, as here, he has the same heady
fire and creative drive which Miley used to
pull his cohorts along beside him,

Thoroughly modern in concept, Terry is
able in his five originals to negotiate things
not thought of thirty years ago. He is tech-
nically assured in the title tune and its sequel
Cruising. But in Digits and the blues enlled
Boardwalk, he engages in a call-and-answer
effect with Johnny Griffin, on tenor sax, to
show an earthy quality whieh, ke Miley’s
feeling for the blues, iz pre-Elington. Griflin
was demanded by Terry for the session, and
he proves his worth from Parker's swift
Donna Lee to the standards Starduzt and That
0ld Black Magic, The rhythm section consists
of Wynton Kelly, Paul Chambers, and Philly
Joe Jones. After this album, Clark Terry will
not be sold short,

The Playboy Jazz All Stars
Critics Choice Dawn DLP1123
Jazz For Hi-Fi Lovers Dawn DLP1124

Gerry Mulligan & eredited with the sensible
idea of presenting the winners of the 1957
Playboy jazz poll on a separate number in
the company of musicians who belped them
gain their positions. Though the result ix 2
two-disec sampler for a portion of the in-
dustry, it is a definite improvement on most
all-star dates, With more than 20,000 ballots
cast, the first in a series of annual polls cuts
a vaster cross-sectjon than previous com-
petitions in the field and is as noteworthy for
the juxtaposition of some of the runners-up
as for the winners. Leonard Bernstein heads
Dizzy Gillespie as a leader ; Bud Shank places
next to Sidpey  Bechet:; John LaPorta is
paired with Omer Simeon; and Ray McKinley
with Kenny Clarke,

A tasty packiage includes photog and infor
mative xketehes of the winners, along with a
complete tabulation of the voting. The oldest
tape, a vintage Stan Kenfon from 1040, is
one of severnl tracks made on location and

Continued on pane 65)
)
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unquestioned masterpieces of precision!

@

The precision marching of West Point Cadets never fails to quicken the pulse, Dedicated men with a common

purpose. ..the group achievement transcending the sum of individual efforts...The precision achieved

in JBL Signature Speakers is the result of such effort. Each skilled craftsman—be he machinist,

designer, coil winder, engineer, or cabinet maker—is determiped that preserving "JBL"” as the symbol of the
highest precision in loudspeakers shall be his individual responsibility. To you this precision means
more accurate sound reproduction. More realistic sound'_répmducﬁon. Cleaner sound reproduction.
JBL precision brings you and the original performance closer together. You can readily identify
JBL Signature units. JBL Extended Range Speakers have a large, silvery, dural dome in the center;
and rigid, cast frames. JBL High Frequency Units may be equipped with the acoustical lens.

Or the unit that catches your eye may be the 075 with its gleaming, annular exponentially tapered horn. See and hear
these paragons of precision in the demonstration room of the Authorized JBL Signature Audio Specialist in your
community. For his name and address and a free copy of the new JBL catalog, write...

“rBL” means JAMES B. LANSING SOUND, INC., 3249 casitas avenue, los angeles 39, californic
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Eugene List

makes his tape recordings on

L @
irish
ferro-sheen
recording
tape

That's not the reason

\ why you should use J

o @
irish
ferro-sheen
recording

tape

Here's why you shouild use

ferro-sheen
recording
tape:

It’s the best-engineered tape

... gives you better highs...better lows...
better sound all around! Saves your tape
recorder, too —because the irish FERRO-
SHEEN process results in smoother tape
...tape that can’t sand down your mag-
netic headsor shed oxide powderinto your
machine. Price? Same as ordinary tape!

Available !c}xe—rev quality tape is sold.
ORRadio Industries, Inc., Opelika, Alabama

Export: Morhan Exporting Corp., New York,N. Y,
Canada: Atlas Radfo Corp., Ltd., Toronto, Ontario
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(from page 14)

How much of it is merely the expeeted
early-model trouble, bugs to be ironed out,
I don't know. (That treble tone control
taper, for instance: nothing casier than
to get hold of a control with the wrong
taper by mistake.) Tn any case, 1 hastily
point out that these faults, decidedly an-
noying aml important for any home user,
are mostly externals. The basie transistor
amplifier is there and its is a work of en-
terprising and forward-looking design
whieh T am leartily ready to praise, This
company hag been very much in transistor
amplifiers—but this appears to be its first
entrance into the hi-fi field, which is a far
ery from missiles, aireraft ingtromentation
and the like where the company has done
its main work,

All the more reason for some minor ex-
ternal revisionx that would bring this really
astonishing piece of equipment into line
with standard hi-fi practice in the compo-
nent field.

I should add, on the plus side, that the
Vieo hax a few more features not yvet men-
tioned, It takes advantage of tramsistor
cirenitry to provide a mike input that will
take any old dynamic mike. (It must have
been a last-minnte addition; the specs
don’t mention it and the pictures don't
show it.) No transformer needed for low-
impedance mike, which is a welcome fea-
ture in nany situations,

And since the basie operating voltage

is 12 volts d.c., there is an optional power
input on thiz amplifier for unse with car
batieries, ete., for portable operation.
This is a marvelous idea—but, first, let
me point out another potential fault here.
I note that aside from a small plus and
minus sign over the screw connections
there is no positive way to be sure that the
batrery plus and minus polarvity is right.
Chanees of a wistake (given most people’s
state of absent-mindedness) are high.
_ Now if I'm right, a good ghot of 12 volts
in reverse into this amplifier should pretiy
mueh ruin it in a few brief seconds. If not
the transistors, then the coupling capaei-
tors, whieh should be electrolytic. There-
fore, for potential battery use I would
like to see a clearly polarized socket of
some sort, with very explicit instruetions
as to battery polarity and the dangers of
reverse conneetion,

Be that as it may, 1 am enthusiastic
about the future possibilities of the 12-
volt hasic system. This Vieo model (with
proper ear¢ as to connections) should
prove to be a very fire camp and travelling
hi-fi amplifier—perhaps unique in present
possibilities—since the battery drain is so
extremely low, the efficiency so high., In-
deed, this would seem to me to open up
new possibilities in portable hi-fi, I ean
envision a ecomplete 20-watt hi-fi system,
with space-saver type speaker, pouring out
hi-fi music in some Maine fishing camp or
maybe on the beach at Miami!

Quite seriously, this is an extraordinary
new area for hi-i expansion, if anybody
is interested, and Vico elearly has the edge
on all of uy at the moment.

One more eeeentricity in the Vieo ampli-
fier and T'll have ’ewy all off my chest. The
TaPE  output, for recording, is a mnon-
standard pair of serew connections. Stand-
ard practice is now an RCA-type socket.

Don’t let my criticiams keep yon away

from this all-transistor machine. By the
time my remarks are in print half of the
faults will probably have Dbeen spotted
and eorrected, anyway, In which ease the
Vieo 77 will be an amplifier that every
enterprising gadgeteer will want to try—
and a good many other people too.

2. GLASER STEERS

My reportings are almost always on a
dual basis, as mentioned in the past: (a)
how the gadget works when new and (b)
how it stands up to long and strictly home-
style use. I've only had the Glaser Steers
(GS77 changer for a few weeks and zo 1
can report merely thas so far is so good
in respect to (b) above.

But I am already quite eonvinced that,
as a new machine at least, this is a very
nice changer—and I dow’t like changers.
It is not only good looking but its per-
formance is satisfactory and the wvital
funetions of control are neat, easy-working
and almost fool-proof, as well ag quite
standard in the expected ways. This is es-
pecislly noteworthy in view of the faet
that the GS 77 is a brand new model, not
a revamped older changer, and so by the
usual probability should be as full of
bugs as . . . well, a bughouse. It isw't,

The GS 77, first, is neatly designed as to
looks, if you like reasonably simple
straightline geometry, with flight-style ar-
row-like shapes. Not too flossy, not at all
obtrusive. Second, in actual operation this
changer proved to be steady and low in
rumble. How long the good performance
will last T don’t know. It is definitely there
now.

The acid test for piteh steadiness came
recently when I tried the new Vox 16 rpm
records on the Glaser Steers, fully expect-
ing the music to be unlistenable, for my
supposedly acute musical ear, at least. To
my surprise the 16-rpm music was as steady
as anyhody could expeet. The only pitch-
fault T heard was not due fo the changer,
an unpleasant slow wow on some sides
due to off-center pressing. I was really
wmazed at this 16 rpm steadiness; I would
not have thought it possible—even in a
brand new machine—at this reasonable
priee level, Other changers can undoubtedly
match it, but it definitely is OX in this one.

Low rumble and low external noise, plus
steandiness, and all of this complicated by
an ingenious idler-wheel withdrawing sys-
tem that pulls the drive wheel away from
the motor gpindle during all changer oper-
ations. That could be the place for all
sorts of minor trouble, but it izan't—so far.

The GS-77 arm is very light, very free,
seems to track as well as many a profes-
gsional arm at the equivalent point pres-
sure of a few grams. Good performance
here, too. My only complaint is that the
stylus tends to skitter oceasionally, often
when it hits the slanted raised-edge lead-in
grooves on most LP reecords. That's not
an easy problem to solve.

So mueh for the basie performance. Very
good—unusually good. The automatice
parts, indeed, are both ingenious and trust-
worthy. This machine very soldom crosses
yon up and it doesn’t ever act like a dizzy
idiot, the way machinery does when things
get beyond its limited intelligence! I
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haven't been able to fool GS 77 yet nor
has it outwitted me.

Four speeds, each separately settable,
plus a setting called a “Speed-Minder”
that really works. Chooses the right speed
all the time—or darmed near it. If you
set the control to this position (at one end
—you juat flip it all the way in one direc-
tion), the machine does what others also
do nowadays, chooses the right record
size, for proper arm let-down, and also
chooses the right speed, as between 45 and
33.

But this one goes a step further. If you
have a proper small wire mounted on the
pickup at one side, it will also distinguish
between 78's and 33’s at the 12-inch size.
How? It doesn’t clioose the right point; it
chooses the right speed for each point,
Set the stylus on the 78 position and the
machine turns at 78—so that if you put
on an LP it plays too fast and you are
safely warned. Similarly, if you have the
LP-45 stylus in position and put on a 78,
it will play at 33 and warn you.

The required small extended wire is sol-
dered onto the GE pickup most often used;
it ean be added to some other dual ear-
tridges without serious disturbance, as far
as I can see. It operates into the arm-rest
post, to select 33 or 78 speed, as the car-
tridge is rotated.

If you don’t want the Speed-Minder, or
bave some non-standard record to play—a
16, for instance—you switch the knob from
SPEED MINDER to the right speed, any one
of the four, and there it stays, regardless.

This changer is, so far, unique in one
interesting respect; the turntable stops
dead for all changing ecyeles, allowing the
record to drop directly, without that dis-
mal skidding on the lower record or the
table that is a distressing feature of most
changers. This, too, sounds complicated
and by every sort of common sense should
cause all sorts of trouble in practiee, but
so far it hasn’t. A side arm comes out and
stops the table on a dime before the rec-
ord drops (with some noige, to be sure—
the change eycle itself is not exactly silent)
the drive wheel has been duly retracted
ahead of time. When the disc is down, the
table starts again,

Another invaluable feature, not always
found in other changers, is that the change
mechanism operates at coustant speed, re-
gardless of turntable speed. This was a
feature that should have come in with the
LP record ten years ago; the Collaro from
England was, I believe, the first to have it.
The changer that has its cycle geared to
turntable speed changes too slowly at 33
and too fast at 78; at 16 it crawls like a
snail. The GS 77 changes efficiently at
the same speed always.

One of my chief gripes with most ¢hang-
ers is the lack of a true manual position,
whereby you may play eny band of an LP
record without going through the whole
annoying change cyele. Some changers
won’t play the inner bands at all unless
you plough through the entire outer bands
of the record first. The GS 77 is satisfae-
tory in this respect. Send it through one
change ecycle, and you can then lift the
arm onto the resting post, re-set it on any
band. The trip mechanism is very polite;
it doesn’t go off until you jiggle the arm
hard at the very inner groove position.
(But it seems to work when it is supposed
to.)

On this machine you may, if the tele-
phone rings in the middle of a record, lift
off the arm, set it on its rest, then replace
it on the record part way through, all with-
out setting off the cursed change mecha-
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THE MODEL FOUR

A complete-range loudspeaker system of distinctly superior performance

The superiority of the KLH Model Four stems from an ex-
haustive effort to bring as close to perfection as possible
every factor affecting loudspeaker performance.

o The KLH Model Four is a two-way loudspeaker system haused in
a 13%2H x 25W x 127D cabinet. The Jow-frequency section is the same
acoustic suspension mechanism used in the KLH Models Two and Three.
Its very low distortion and smooth extended low-frequency response result
in a quality of repraduction which is unique among loudspeaker systems.

o The high-frequency section uses a small diameter direct radiator
designed to operate as a piston throughout most of its range. Its wide
dispersion and exceptionally smooth extended frequency response immedi-
ately distinguish it as one of the very few available high-frequency
reproducers which fill every part of the room with sound free from
any harshness.

o Unequaled smoothness throughout the mid range is achieved by use
of specially developed loudspeaker cones and by exceedingly careful
attention to the design of a cross-over network which integrates the low-
and high-frequency speakers into a complete-range system of such smooth-
ness that the presence of two different speakers is undetectable.

A new standard of guality control in the manufacture of loudspeakers was
introduced into the industry by KLH with the production of its Models One, Twa,
and Three. The same scrupulous care is applied to the production of the Model
Four, thus assuring the uniformly high quality of every Model Four that leaves the
KLK factory.

Although the development of the Model Four involved extensive engineering
measurements, a truly fine loudspeaker -system cannot he adequately described in
terms of numbers, graphs, ar other technical data. An appreciation of the magnificent
performance of the Model Four can really be developed only by careful listening.
When you do listen to the Model Four, you wil{ notice that its superiority as an
instrument for repreducing music becomes especially evident when it is compared,
at the same volume level, with any other londspeaker system.

At =selected dealers. $209.00 to $231.00.
Slightly higher in West and Far South.

RESEARCH AND DEVELOPMENﬁORPORATION
o el dhch

30 CROSS STREET CAMBRIDGE 39, MASSACHUSETTS
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DO YOU WAJ\WM 7

...OR JUST SOUND

Full, wide-range,
natural reproduction of
all the mosical notes
—for enjoyable listening
in your own home—
comes first with Frazier.
That is why
Frazier-Engineered

High Fidelity Speaker
Systems prove so
satisfying. It is not

the size of the drivars,
but the way they are
coupled to an
acoustically-adequate
enclosure that gives

you the range,

the balance and the
realism you want,

with minimum distortion,
without coloration,
overdrive or hangover.
Your listening is not
complete until you

hear the Frazier.

Many Other Hi-Fi Models
Available at Frazier Dealers
to Meet Your Space and
Budget Requirements

Send for Informative
Bulletin No. F100- A

RAZJER NEW YORKER

HIGH FIDELITY

Combines remarkable wide-range reproduction with
beautiful cabinetry. Specially-designed inside this popu-
lar New Yorker is an amazingly compact folded expo-
nential horn with a 20 cycle taper rate and a 202-inch
long air column. Picks up bass notes as low as 20 cycles.
Response is conservatively rated 30 to 17,000 cycles.
Reproduces low nctes from 16 foot organ pipes to high-
est overtones of flutes and tympani with life-like real-
ism. Crosses over at 800 cycles, using 12 DB per octave.
48" x 26” x 1614”. Mahogany, Ebony, Blonde Korina,
or Walnut. Complete with speakers. Net, $475

Basgic Utility Model F-202, less outer cabinet, $375

WIDE RANGE /RAZJER DIXIELANDER

This high fidelity wide-range loudspeaker uses a folded
exponential horn in the woofer section, and an F-350
horn and driver for the tweeter section, with a constant
resistance crossover at B00 cycles. Assures clean repro-
duction from 40 to 15,000 cycles. Gives life-like qualicy
to speech, vocal, brass, strings and percussion. Avail-
able in Mahogany, Ebony, Blonde Korina and Walnut.
2414” x 30" x 1614". With speakers. Net, $250
Basic Utility System, without outer cabinet, $175

FAMOUS JRAZJER HI-FI BLACK BOX

This popular F-8-3X gives you a direct radiator type
tuned box, modified Hemholtz loudspeaker system for
walls, closets, or any other location. Provides an 8-in.
driver, high-pass filter, and cone-type tweeter, in a
specially designed enclosure for pure, wide-range repro-
duction from 40 to 15,000 cycles, Size: 23%4* x 197 x

1124”. Complete with speakers. Net, $57

25 years in electro-acoustics

RAZIER <=

International Electronics Corporation
2649 BRENNER DRIVE. DALLAS 20, TEXAS

nism. Good! I get positively furions at
changers that ingist on changing to the
next record when I havewt fimished the
one on the table. Like a hotel waiter who
snatehes away your roast beef when you're
right in the middle of it.

I could go on and on . . . but this is
enough. My general conelusion—so far—
is that this GS 77 is & changer that has
been well thonght out, made remarkably
fool-proof, and coordinated most intelli-
gently with ecurrent practice in the field
for standard-type operation.

I'm looking forward to a longer trial, to
see whether it keeps it up.

3. GARRARD TPA-10

Garrard’s new adjustable arm intrigued
me so mueb that I decided to bave a try
at it under the usual extreme conditions
of bome Canby nse. This is the arm that
adjnsts in length and tracking angle, to
fit almost amy situation. It is both a
“twelve-ineh” and a “sixteen-inch” arm at
the same time.

Not bad. I tried it first in its longest
position as a hi-fi arm with a big turn-
table and, after awhile, had it remounted
ingide a record changer box—which it
fitted, rather to my surprise. Shorter
length, sharper angle to the head. This
second combination, by the way, made use
of the recently-discussed Components Jun-
ior table; these two elements, the Com-
ponents table and the Garrard arm, will
fit together into the small space formerly
occupied by a standard record changer
which, I suspect, is something to remem-
ber. I doubt if there is any other possible
manual-play combination of similar quality
that will go into a piece of furniture that
has been set up for changer use. (Perhaps
the new B-J arm might fit, too; as I re-
member it is fairly short.)

The Garrard TPA-10 is styled in a way
that will delight some a#nd annoy others—
I rather like it, myself. Cream-white base
and Tear assembly, telescoping squared
tapering arm in chrome, black head. The
pivot is an oddly shaped barrel affair, the
arm crossing through at an angle to the
vertical. It is a fairly big arm, depending
on spring counterbalance for light point
pressure.

More important to me is the fact that
this arm is very comfortable in the using,
with a rightly placed fiuger lift to one
side of the head. After the new ultra-
lightweight arms, so hard to move with
the proper dclicney, this one is a pleasure
andle is the [)TC(,ibC word.
It’\ cr(\ttmg now so we really can't handle
some arms without producing unintended
squawks and serapes from the record. (No
harm done—Dbut the scund is highly ob-
jectionable even so.) The spring balance
in this oue somehow contributes to this
ease of handling, though I really couldn’t
say just how. A certain feel to it, that
gives you confidence and sureness in deal-
ing with your records.

As to the adjustable feature, there's no
doubt about its theoretical utility. As 1
say, the arm is good for full-length, no-
restriction wse where there is plenty of
room, but can also be telescoped inward,
the head bent further around, to fit in
small spaces. It will adjust to any inter-
mediate space, to give optimum length for
each individual situation.

I can sece a real need for this and am
in favor of the basic premise. There are
too many ocecasions in hi-fi buying where
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measurements, even with detailed specs, do
not make it elear whether a given arm,
motor or what-have-you will fit in a given
space. If your dealer does the installing for
you, it's his risk; but if you buy your own
for home installation, or buy by mail, you
are likely to make painful mistakes in
dimensionality in any such component as
an arm, with the complex measurements it
requires for an aceurate uccount of its
space necds.

(Yeg, you get a template or diagram
with the arm itself—but you can’t getl
hold of this until the package is opened;
it may then be too late.) Given a doubtful
size situation, the Garrard can be depended
upon to fit—anywhere within reason, and
at the longest length that can be used.

In practice, I must add, there are some
doubtful aspects of this adjustability.
There is, first, a complex system for set-
ting up the proper tangency for a given
length which will have some people wor-
ried (unless they can get their dealers to
take care of it). My installing assistant
did considerable muttering to himself as
he set up the arm the first time. But at the
second installation (in the changer box)
I heard definitely less and so I gather that
he found it wasn’t so complicated after
all, on second try. Part of the trouble is
surely in the instrnctions whieh seem a bit
on the heavyweight side. (But please, no-
body ask ms to simplify them; there's
nothing more difficult than writing instrue-
tions.)

A more parlous matter, I'd say, i3 the
possibility for misadjustment. Give this
arm’s head a good push or knock (as some
people will do, sooner or later) and the
tangency slips off; the pivot pivots. It is
supposedly set tight, after adjustment, but
I knocked it loose, and guite accidentally.
Carried the box in the back of my car
and it must have slid against the side of
the trunk with a jar. A violent migalign-
ment is OK—the arm looks as though it
had been broken. But a slight change in
the pivot angle of the head could easily go
unnoticed. I'd be happier if that adjust-
ment were really solid and immovable ex-
cept with a good deal of tinkering.

Also, note that to change the cartridge
you must undo the arm’s adjustable head
and set your tangency all over again. Not
too important.

As to the ride, the Garrard arm tracks
reasonably well, is rather jumpy by the
Canby Tloorboard Test (see last month)
but not too seriously jumpy in view of the
violence of my particular floorboard ae-
tion! A heavily viscous-damped arm might
do better; but so would a room with re-
spectably solid floors., Trouble isn’t likely
in normal use,

The spring poessure adjustment seems
to me fairly hard to manage. The finer
shades of point pressure are not too easy
to achieve with the serew system used.
You'll get it right with a bit more dicker-
ing than usual. It’s easy down to six grams
or so0, rather delicate to adjust below that
figure—if you want to go Dbelow. You
won't want to, ordinarily. I lLave a feel-
ing that the counterbalance spring con-
tributes to the floorboard trouble; the arm
is “springy” in the vertical plane. Again
—it 1su't important in any normal opera-
tion. You can’t have everything.

Finally, I like the floating arm rest, a
sort of pint-sized junior arm beneath the
nain one with a tiny upturned “hand”
on the end which takes the main arm and
holds it. Works well and its grip is good
enoagh so that the arm isn’t likely to
bounce or joggle off the resting place.
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NEW, EASY STEP TO

perfection

Now, it's so simple for you to enjoy unprecedented perfection in record reproduction

with the superlative wew ESL C-60 Series electrodynamic carridge.

You probably know that the ESL C-60 can reproduce all the sound on
your records—tones and instrustents you may sever have heard before.
You may know also that, uslike smost leading pickups, the response of
the ESL C-60 is inherently linear. This sueans your records will

sound wiore natural, more musical, with the ESL C-6o0.

But do you realize how easy it is to enjoy this cartridge of tomorrow?
There's no bother with input resistasce, no interior alterations needed on
your amplifier. No satter what the input resistor of your amplifier,

the performance of the ESL C-60 is completely unaffected.

Trausformers and transistor amplifiers are unnecessary, too, because the output
voltage of the ESL C-60 Series is sufficient to drive all modern preamplifiers.
There's no bother with special turutables or anws, either. The ESL C-60

Series performss brilliantly and ruggedly in any ari or record changer.

- Frequency response flat within 1 db 18 cps to 20,000 cps
(Elektra 35 test record)

P Response extends beyond 30,000 cps

» Minimum output 10 mv at 10 cm/sec

» Minimum campliance 6.8 x 10 6 ¢m/dyne

» Dynamic mass 1 mg

» IM distortion almost immeasurably small

B Vertical stylus force 2-6 pms
» Output impedance 40 ohms at all audio frequencies

Best of all, this cartridge that's years ahead costs only $39.50.
Your high fidelity dealer has it now—make it yours today.

nnobtrusive

MOVING COIL.L. MICROPHONE

The new ESL-AT 2 ommnidircctional, ssoving coil microphowne is deservedly
acclaised throughout the world for television, broadcasting, recording, lectures,
or vocal work where the microphone should be as wnobtrusive as possible.

» Frequency response 50 to 10,000 cps ==3 db
» Internal impedance 200 obhms

» Output level --55 db re 1 mw/10 dynes/cm2
» Prebe length 18"

» Base diameter 214"

»> Net price only $79.50 complete

Write for a free catalog of the entire line of new ESL woving
coil microphones for every purpose at seusible prices.

FOR LISTENING AT ITS BEST

Electro-Sonic Laboratories, Inc.
Dept. A+ 35-5 4 Thirty-sixth Street » Loug Island City 6, N.Y.
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Custom-crafted

. motors feature

wear-resistant

| bearings,
| electronically-

balanced rotors.

Motor pulley
machined with motor
in operation—

| insures permanently

smooth power
transmission.

Special neoprene
tire on idler wheel
provides rumble-
free traction

| and durability.

Motors and drives
checked under
operating conditions
— insuring lifelong
unerring perform-
ance.

Self-lubricating
Spiral-Grooved
turntable shaft,
exclusive with
Rek-0-Kut, provides
oil-cushioned spin
on chrome-steel
ball bearing.

Cast aluminum
turntable with
resonant-inhibiting
properties ...
machined to
aircraft tolerances.

Prices from $59.95
Whrite for

Catalog and
FREE STROBE DISC

REK-O-KUT Rondine Turntable

REK-O-KUT HIGH-FIDELITY TURNTABLES —TURNTABLE ARMS

38-19 108th £7., CORONA 68, N. Y.

AMPLIFIER
SPECIFICATIONS

(from paege 25)

below rated output. That is, the noise is
90 db below the audio signal produced
by delivering 100 watts to the speaker
(which shall be assumed capable of
handling this muech power). Suppose
that speaker efficieney is such as to re-
guire not more than 1 watt. But the
listener hears just as wueh awmplifier
noise as ever. So the noise is actually
only 70 db below the maximum audio
signal emanating from the speaker. Thus
one conld say that the effective signal-to-
noise ratio is 70 db.

To pursue this point a bit further, as-
sume that two power amplifiers hoth
specify a signal-to-noise ratio of 90 db,
but that one has a rated output of 10
watts and the other of 50 waits. The
effective signal to noise ratio of the
smaller amplifier would be the higher.
For equally low noise with the same
speaker, the 50-watt unit should have a
signal to noise ratio of 97 db (50 watts
being 7 db more than 10 watts). If hoth
amplifiers were rated with respect to
1-watt output, then the audio fan could
immediately realize the difference in
their noise performance. The 10-watt
amplifier would be rated at 80 db and the
50 watt amplifier at 73 db.

With respect to sensitivity, the figure
based on rated output is a very useful
one. But it is also helpful to have the
sensitivity based on a 1-watt output. Of
eourse, given seusitivity for rated out-
put, one can calculate the input voltage
required for a l-watt output. But this
involves finding the square root of the
ratio between 1 watt and rated ontput,
and life would be easier for the aundio
fan if the caleulation were performed
for him. The new figure would enable
him to compare driving requirements of
different power amplifiers with respect
to the sound level that he is realistically
apt to encounter. Thus he might find that
a confrol unit which has sufficiently low
distortion only at output levels below 1
volt is quite adequate for his individual
needs.

Tt is desirable to have the IM distor-
tion percentage at a variety of oufput
levels. While a chart is commendable
because it presents a complete picture,
unless it can be read with an aceuracy
of about 0.1 percentage point, it is de-
sirable to have several key tabular val-
ues. Certainly one would want the TM
figures at rated output and reference
level output (1 watt). IM at 10 watts
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and at 0.1 watt would add enough in-
formation to give a substantial picture
of amplifier performance in regard to
distortion.

Another approach might be to specify
distortion at various percentages of the
amplifier’s rated output, as for example
100 per cent, 10 per cent, 1 per cent,
and 0.1 per cent. This approach would
imply that high-power units are intended
for use with relatively inefficient speak-
ers, while Jow-power units are intended
for efficient ones.

Evaluation of the Power Amplifier

A low sensitivity figure (low input
voltage required to drive the power
amplifier to rated output) may be a
disadvantage or an advantage. Assume
that the sensitivity is 0.5 volt. This
means that the noise from the control
unit is amplified 6 db move than if the
sensitivity were 1 volt. On the other
hand, if the control nnit has a suffi-
ciently high signal-to-noise ratio so that
a 6-db decrease in its ratio offers no
problem, but it cannot put out more
than 0.5 volt at satisfactorily low distor-
fion, then the low sensitivity figure of
the power amplifier becomes an ad-
vantage.

In evaluating the signal-to-noise ratio
of the power amplifier, the efficiency of
the speaker to be used is all-important.
Por example, a power amplifier may
produce an amount of noize which is
annoyingly pereeptible with a highly
efficient speaker, say 20 per cent. How-
ever, with a low efficiency speaker, say
1 per cent, amplifier noise would be re-
duced 13 db and probably become in-
audible, or at least no longer annoying.
(On the other hand, a top-quality power
amplifier would not very likely produce
an annoying amount of noise even with
very efficient spoakers.)

Similarly, evaluation of IM distortion
depends a great deal upon speaker effi-
eiency. A speaker with very low efficiency
may require the power amplifier to op-
erate at 10 watts or more 2 good deal of
the time, while a high-efficiency unit may
require 1 watt at the most. If the am-
plifier has very low IM distortion, say
abont 0.1 per cent, helow 1 watt, but 2
per eent or more at 10 watts and over, it
could be consgidered perfectly satisfac-
tory for use with a high-efficiency
speaker, though not with a low-efficiency
model. TFor the latter case, one might
wish an amplifier that produces at least
20 watts with no more than, say, 0.5 per
cent TM. But such an amplifier, at least
where distortion is concerned, conld bhe
considered a waste for a musie system
using no more than about 1 watt maxi-
mum; at such a level both amplifiers
should sound equally clean. A
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THE NEW ALTEC LANSING

Acoustic Gato””

MICROPHONE

SPECIFICATIONS

Type: Dynamic
30—15,000 ¢cps

Output Impedance: Low, 30/50 ohms

Medium, 150/250 ohms

High, 20,000 chms

—58 dbm /10 dynes Jem2
Diameter, 1” body, 1-1/2* ma~
Lenglh, 7¥ (without connect(

Freguency Response:

Output Level:
8A Stand Switch
Is an accessory
and must be
ordered separately

Dimensions:

Weight: 8 oz. (without connecior)
Finish: Black and green anodized

“'Slidein" holder with 5/8“-27
Swivel head.

$96.00 net

Mounting:

RUGGED! DEPENDABLE! vcors in development,

the new Altec ‘'Acoustic Gate''* principle is available for the
first time in the sensational Altec 680A microphone. This
feature eliminates the high frequency peaks inherent in
conventional dynamic microphones; and provides
outstanding performance throughout an extended high
frequency range. Here at last is a broadcast dynamic that can
be used under any conditions. It is unaffected by wind, water,
dirt or weather. The amazing Altec ‘‘Acoustic Gate''* 680A
is first for quality, ruggedness and serviceability.

—_
-—
N -

\
\

-*' ‘‘ Acoustic Gate” is a \
peripheral sound entrance
channel of 2 mil width which \
provides an acoustical resistance
loading to the front of the
diaphragm thereby eliminating
high frequency peaks
and extending the frequency /
response over an
exceptionally wide range. /
(Patent Pending) e /

BFTe /

ALTEC

LANBING QORPORATION

N
e (\

|

il

-

i S e

SOUND REPUTATION SECOND TO NONE

Write Dept. 2AJ
1515 S. Manchester Ave., Anaheim, Calif. + 161 Sixth Ave., New York 13, N. Y,
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RECORD REVUE

(from page 42)

est, of course, is mainly in the 16-rpm sound
itzelf and I must say I found it unexpectedly
palatable.

First, on a good turntable the music is re-
markably steady, even in that crucial test for
flutter and tast wow, the piano, Note the
Piano Concerto on this one, I had fully ex-
pected to find that my supposedly sensitive
mu<ical ear would be outraged by 16-rpm
waver and flutter. No such thing.

On the other hand there was an unexpected
trouble in respect to off-center pressing. For
a variety of reasons thig is far more crucial
in 16-rpm than in LP. One reason is that the
gpeed is too slow for your ear to take in the
wow as a regular rhythm; instead, you are

aware of a vaguely seasick sinking . . . riging

. sinking . . . that can be almost nauseating
if the olf-center component is serious. At least
one of the sides I've tried has been of this
sOrr,

My math isn't good enough to compute ft,
but I have a feeling that the slowed speed In-
volves a greater piteh change per given off-
center sidesway than in the case of the 33.
Somebody can check my ear on that. These
1G's are no worse, decidedly, than the average
run of LP pressings, but the off-center effect
certainly is more naticeable, when & if. Some-
thing to watch out for.

The sound itself? On this first 16-rpm disc
from Vox it is handsomely balanced and in the

AMPLEH

STEREO

SIGNATURE OF PERFECTION IN SOUND

An audio system is like a chain. For optimum per-
formance, all the links must be equolly strong...
there can be no compromise with “weak-link'

ponents in the system.

It was on this premise thot the Ampex A122-SP Port-

able Stereophonic System was designed. Each

the 'choin — from recording and playback heads to
speaker — was forged to the same exacting stand-
ards and precision loleronces which guide the manu-
facture of warld-famous Ampex professional record-

ing and playback equipment.

AMPEX AUDIO, INC.
1036 KIFER ROAD,
SUNNYVALE, CALIFORNIA

NAME

' com-

Please send free full-color folder:

Heads — Facing surfaces of head gops
lopped ta on oplical flolness so precise
they reflect o single light bond (%; micren)
on flatness gage. This, plus initial surfoce
palish of é-8 micro-inches, insures sustain-
ed frequency response with negligible
change in characteristics over mony thou-
sonds of hours of operation — many times
lenger than with ordinary heads.

link in

Amplifier-Speakers — Ampex-desian-
ed, Ampex-built os on integral part of sys-
tem . .. yet moy be used separately with
other unils of your system (has front-ponel
input swiltching for Tape, Tuner, TV, or
Phono). Amplifier sensitivity 0.25 v for maxi-
mum power output; 20-20,000 cps == Y, db
output with well under 1% harmonic dis-
tortion. Specker fealures unususlly high
totol gop energy, converts o moximum of
oulpul power into sound energy, with
smooth, peck-free response,

Complete Specifications — Write 10-

ADDRESS

day for free new full-color brochure con-
toining complele specification sheet ond

CITY

description of ful! line of unmounled unis,
consoles, modulor toble-lops ond portables.

main highly =atisfactory, with an apparent
range and carity, rigbt to the {nner grooves.
that T had hardly expected. (A few bad places
in louder transients.) But strangely, the sue-
ceeding Vox releases have been of a dull-toned
sort, a5 though severely cut off in the highs.
The all-Tehalkowsky dise makes good ligten-
ing on anybody’s hi-fi system; but some of
the later nimbers—there are a half dozen or
20 alrendy—are strangely mufled and out of
balance on wide-range equipment.

I'm not sure I can nccount for the differ-
ence in my own mind. Balance is surely the
key. The T'chaikowsky no doubt has a brilliant
middle-high range that makes up for any lack
of highest highs and keeps the musgie bright
and clear., The other records, perhaps, may
merely Jack this “presence range” boost and
=0 seem duller, though the tonal expanse is
not very different,

Or—I'm thinking—it’s always posgible that
somebady xaid to heck with it (distortion
problems here and there)—and threw in a
blanket cut-off at four or five thousand cyeles
per second. That would do it, neatly remove
the distortion In the loud parts and ruin the
overall tonal balance as well, The baby with
the bath.

We've had a lot of this sort of treatment
in reissues of old 78's, and I deplore it. Better
a bit of lond-passage distortion, here and
there, than a total mufing of the very life of
the recorded sound, Don’t let's be too zealous
in our cut-offs,

(Note: even the dull 16's will sound OK
on small “hi-fi" phonographs with weak bass.)

QUICKIES
Pour La Harpe. Marcel Grandjany

Capitol P8401

Grandjany s the most musleal, magical
harplst I've ever kmown, which means that
this record is terrific. The stuff he turng out
is mildly classieal, but marvellously digesti-
ble; a lot of it is harp arrangement of piano
pieces” by Ravel, Debussy, and other Irench
composers (also harpsiehord)—and it will
melt in your ears. M. Grandjany makes the
harp comwe alive; that’s the only phrase that
I can think up. If you want real music, not
just a lot of pretty glissandos and harpy
affects, try this.

United States Air Force—a Porrait in
Sound. Arthur Godfrey, narrator. Ward
Botsford, producer. Vox PL 10.520.

Jet planes blasting the sound barrier, mis-
siles taking off after count-down (and not fiz-
zling), pilots muttering jargon into grossly
overloaded audio intercoms (why do they al-
ways do that??)—this is the ultimate. But it
algo, in cage you're a jaundiced doubter, is a
really fine job of dramatic presentation, within
its own intentions; I epjoyed it and 1 ad-
mired it 100. Don't forget that Godfrey is a
life-long flying enthusiast himself. whose worst
fanlts were a few minor errors having to do
with an alleged control tower—he clearly is
devoted heart and soul to flight and to our
government's flying personnel ; his narration
Is wholly sincere and without » trace of smug-
ness or affectation. The man is good and knows
how to tall—when he wants to,

The production was a real problem in re-
cording and in organization. After all, break-
ing the sonnd barrier on dises ¢an’t be one hit
louder thon VU zero; the effect must be
largely done via drama—crickets, silence, sus-
pense. It is so dome. Complicated cross talk
between control towers, pilots, briefing oflicers
—and Godfrey—must have posed fabulous
problems in editing, for something less than
utter confusion! 1f the whole show, in the
long run, seerns a bit propagandistic, well, it
is, Yon couldn’t lard it on heavier. I didn't
mind.

Testing, Vol. 2. True Sound of Musical
Tones. Popular Science Monthly

Urania URS 2

This is quite a devastating little test record,

in ways it probably didn’t intend to be. Tt

bravely sets out to indiecate in terms of pure

nigie and nothing else what varlona types
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tonal range restriction nnd the like aetually
do to different musical sounds.

The instruments play—tben play again,
with a cutoff, and again wlth still another
cutoff. Top and bottom. That’s the technique
and, being wholly objective (well, almost), it
proves to you, the subjective listener, exactly
what you want it to prove. Good.

It proved to me that musi¢, that tough old
language, can survive jost about anything in
the way of a rigorous recording climate. Al
the carefully deliberate secales, the “Twinkle,
Twinkle, Little Stars,” the solemnly played
“Frere Jacques,” sounded remarkably alike.
cut-off or no cut-off.

Not literally the same. On a good system,
the actual differences between full-range bass,
a 63-cps cutoff and a 120-¢ps cutoff are clear
enough to the ear. But musieally rhey don’t
amount to a row of beans; you just hear the
same old tones, piano, cello, double bass and
30 on—for the test really rubs it in, going
right through a whole colleetion of different
instruments. Very thorough.

The sccond side makes an interesting com-
parison between close-up musieal instruments
and the same instruments (playing the same
music) as they sound out in the middle of a
full orchestra. Not really a hi-fi test: more
of a musical orchestration lesson, and a study
in microphone teehnique. The orchestral ex-
amples aren’t played by the same players as
the close-up solos (they come fromn dubbed
recordings) and so the playing isn't always
the same, but the comparison iy useful,
even  so, E

BOOK REVIEW

Elements of Tupe Recorder Circults, by
Herman Burstein and Henry C. Pollak.
New York: Gernsback Library, Inc.,
1957. 224 pages. Paper, 32.90: hard
cover, $5.00.

Depending on the interests of the
reader, the books on the subject of tape
recorders have already covered the field
quite well except for the actual circuitry.
The more technically inclined reader is
quite likely to want information about
circuits than about the many possible
uses of the recorder or about the han-
dling, storing, and editing of the final
product, the tape itself.

In this book, the authors have covered
the cireunitry thoroughly, beginning with
the Dasic elements and proceeding
through the characteristics of amplifiers,
recording and playback heads, and the
tape. Bias requirements are outlined, and
the need for equalization is pointed out,
using fairly rigorous equivalent-cireuit
methods to show how the requirements
for equalization are met in practice.

Oscillator circuits and level indicators
are then described, and the aunthors con-
clude with a treatise on minimizing noise
and hum in a tape recorder.

Anyone with the rudiments of circuit
famillarity is certain to get a lot of use-
ful information from this book, for it is
the first we have seen which presents the
tape recorder from the standpoint of a
circuit designer. With the information
contained here, the technician should
have sufficient ‘“tools” to enable him to
change or correct equalization to improve
performance or to bring an old machine
up to date.

We feel that this is the most practical
book of tape recorder information that
we have seen to date, and we are pleased
that these two authors have occasionally
been among our list of contributors.

—0. G. McF,
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NEW

FAIRCHIL

single-speed 33% rpm
TURNTABLE UNIT

The new Fairchild 33%3 rpm turntable is, by far, the finest single-speed
unit ever designed. And it is priced at only $99.50.

It is almost incredible. Rumble, wow and flutter have been so dras-
tically reduced that if their presence is at all detected, they originate in
the record or the recording equipment. It is the audio perfectionist’s -
dream come true.

Utilizing the barest minimum of moving parts, this new turntable -
achieves an accuracy and constancy of speed, a guietness of :
operation beyond anything we have ever known. A hysteresis-
synchronous motor drives a Densite-damped, aluminum
turntable through a 2-stage belt drive.

The entire unit is mounted on a unitized chassis.
And by simply adding the Fairchild Elec-
tronic Control-Regulator, you can convert the ’.pm -
single-speed unit into the fully electronic, 4-speed Fairchild E/D.

cene. -8 99.50
135.00
229.50
31.50

Turntable Unit, Single-Speed, 33%4rpm....viiinininevans
ECR (Electronic Control-Regulator)........ N
Fairchild E/D Electronic 4-Speed Turntable complete with ECR. . ..
Hardwood Base (shock-mounted) in walnut, mahogany or korina. ...

Sece your hi-fi dealer for complete details, or write:

Export Department: 431 Fifth Ave., New York 1, N. Y.

easily converts to 4-speed electronic operation

FAIRCH I LD RECORDING EQUIPMENT. CO. 10-40 45th Ave., L.I.C. 1, N. Y.
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For over thirty years Bakers have
been making quality speakers for
the discriminating British audio-
phile. These speakers are so out-
standingly superior that they have
long been known as “the hest of
the British speakers.”

Mister,
you’re
lucky . . .

for the new
Bakers Ultra
12, full-fre-
quency range,
12” speaker is
now available
in America for
the first time.

\V/

A loudspeaker cannot be any better than
what la pat into It, The Bakers Ultra 12 ls
the best, not becauae of claims, but because
design, parts, mater/als, and care {n construc-
tion make it so. 8o look at the “apecs.” Fre-
quoncy range ... 20 to 25,000 cycles. Flux
denslty 18,000 gauss; 100,000 maxwells.
High compliant, plastic foam, cene suspen-
slon. Non-resonant, cast, open, aluminum
frame. Light, songltive aluminum voice ¢oil
and former, Fully tropicalized. Hand assem-
bled. Extra powerful Alcomax ITI encased In
red cellulose. Dust, rust, and damp proofed,
Exponential, bakellzed apex, cone. Power ...
20 watts plus. Voice coll impsdnuoce ... 18
ohms. A full spread of 20 to 25,000 oyoles
without distortlonnl crossover networks. In-
genious design and the use of new materials,
processes, and techmignes now make oross-
overs unnecessary. Acoustic, impedance and
efficlency mismatch; “disembodied highs;”
and other nndesirable characteristics of
crossovers, are thus eliminated.

This combinatlon of features, which cannot
be found in any other speaker, makes the
Bakors Ultra 12, unquestionably, the finest
reproducer today. And the price . . . a mere
$85.00 . . . for the best.

If you want a speaker that Ia far saperlor to
anything now available, insist on a dealer
demenstration. You will be amazed at Its
smoothness, definition, cleanness, naturalness
. « . a certaln “something” that you have
never heard before. Lucky owners eay,

:I;Iialer, this is it.”” The “specs” tell you
Y-

Write for literature . . .
and become sound happy.

BRADFORD AUDIO CORP.

Sole distributors for the United States
27 East 38th Street
New York City 16, N. Y. OX 7-0523
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HAROLD LAWRENCE*®

Baton and Stop Watch

USIC FOR THE MOVIES bas come a
M long way since the days of the silent

film. Then, pit musicians were hired
to mask the sound of the projection ma-
chine as well as erudely underline the ae-
tion on the sereen. Musical groups ranged
from a solo upright piano to an ensemble
of 50 musicians, depending on the size and
location of the theatre. Publications of
musical elichés covered the gamnt of emo-
tions and situations from love to hate,
grief, custard pie, Indian dance, and bou-
doir interlude.

The advent of the talking pieture put an
end to the career of the movie theatre
musician, but not to background and cue
music. Specialized recording companies
still turn out hundreds of short pieces for
radio, news reels, television and industrial
films. One firm’s catalogue accompanies
each title with a descriptive blurh suggest-
ing its possible use. Here are a few choice
examples. Ominous Interlude: ‘'uneasy
music, building gradually, and increasing
in tempo from the 28th second.” Sudden
Embrace : a 16-second romantic piece which
“becomes eerie at the Tth second.” Canter-
ing Cats: 26 seconds of humorous musie,
“with a light galloping rhythm, and a short
ending for dislogue lead-in.”

Skillful nse of pre-fabrieated back-
ground musie in funetional moving pictures
can have fairly satisfactory vesults. But
what may prove acceptable in an industry
training film or a TV western is manifostly
of little use in films of broader dramatic
scope. Parenthetically many corporations
who can afford it steer away from sereen
musie libraries and commission their own
seores,

The disappearance of “motion picture
moods” from the Hollywood film was re-
placed by a new species of cliché. Two of
the most familiar of these were ‘“Mickey
Mousing” and the technique of the ZLeit-
motiv. The definition of “Mickey Mousing”
is self-implied: music written to imitate
action. When the hero lands a punch on the
villain’s jaw, the crack of knuckles against
bone is aped by the orchestral sound traek;
the comedian slipping on a banana peel
provides an excuse for a tromhone slide;
the derisive eomment is accompanied by a
wha-wha trumpet; ete. The Leiimotiv was
a heavy-handed application of Wagnerian

* 26 W. Ninth 8t., New Yorl: 11, N. Y.

teehnique in which thematic labels relent-
lessly dogged the footsteps of fthe main
charaeters in the film, even to the absurd
point of switching with each camera
change.

A ecliché of another kind was the whole-
gale adoption of certain composers’ styles
for stereotyped moods and situations. How
many times has the Tchaikovsky Romeo
and Julict Overture reappeared in duel
scenes; for how many screen lovers was
Debussy’'s La Mér warmed over; and how
many battles were waged to Strauss-like
thunderings? In receiving an Academy
Award not long ago for a film score he
composed, Dimitri Tiomkin, with refresh-
ing candor, accepted it not only for him-
self, but for his musical co-pilots, Tehaik-
ovsky, Strauss, Rachmaninoff, and Ravel.

Scoring Technique

With the numerous restrictions facing
the film composer, it is little wonder that
there iz a shortage of good music on sound
tracks. In fact, one look at the complicated
process of georing for the movies should be
enough to frighten oft all but the most
intrepid souls, and even those who go into
it have little hope of emerging musiecally
unscathed.

First, the composer must meet with the
director, producer and editor for a play-
through of the film for whi¢h he iz com-
missioned to write a score. There follows
a discussion as to how much music is
needed (requirements are measured in
terms of reel feet, to be converted into
seconds), where it is to be placed, and for
how many mnusicians is it to be gcored.
Once these decisions are made, the com-
poser works on preliminary sketches prior
to his final, or “clocked” version. Then he
closets himself with the Moviola, a projec-
tion machine which can be stopped at any
point without setting fire to the film. In
working on his musieal secore for “On The
Waterfront,” Leonard Bernstein saw the
film some fifty times in sections or in toto
on the Moviola, On the average, an hour-
and-a-half film will require some 40 to 50
picees of from 20 seconds to 3 minutes
each, all of which must be perfeetly syn-
chronized to their related sequences.

Completed manuseripis are delivered to

AUDIO e FEBRUARY, 1958



the studio where they are checked by the
musie director with a stop-watch, and then
assigned to a staff of copyists. When the
entire score has been finished, a pre-session
rehearsal ig scheduled. This provides the
composer with an opportunity to make last-
minute alterations, the conductor with a
chance to rehearse his players and fa-
miliarize himself with the work, and the
engineer with time to adjust somic bal-
ances. Throughout all of this, the direetor
and producer chime in with suggestions of
their own.

Finally, the actual recording session be-
gins, The musiciang are seated in normal
coucert arrangement, and the film is pro-
jeected on a giant screen behind them. It
is the conductor’s job to keep an eye on
the sereen, another on his stop-wateh, and
a third on the score. He may therefore be
excused if at times his tempi stray ever
so slightly from the film, or his beat be-
comes uncertain due to the fact that he is
overly engrossed in watching the sereen, or
he may miss giving a eue because he was
80 intent in retaining the precise tempo.
Technieal considerations apart, let us not
forget that he also has to inlerpref the
musiec at hand, especially if it is worth
interpreting.
~ The director, on the other hand, is con-
cerned with the over-all effect and may
order eleventh-hour changes in the musieal
track. Ralph Vaughan Williams, who has
made some fine contributions to the litera-
ture for films, describes such a state of
affairs in an article on film composition:
“Your music is illustrating Columbus’ voy-
age and you have a somber tune symboliz-
ing the weariness of the voyage, the de-
pression of the e¢rew and the doubts of
Columbus. But the producer says, ‘I want a
little bLit of sunshine music for that flash
on the waves.,’ Now dow’t say, ‘O well, the
music does not provide for that; I must
take it home and write something quite
new.” If you are wise, you will send the
orchestra away for five minutes, which will
delight them. Then you look at the score to
find out what instruments are wnemployed
—say, the harp and two muted trumpets—
you write in your sunlight at the appro-
priate second ; you recall the orchestra; you
then play the altered version, while the
producer marvels at your skill in compos-
ing what appears to him to be an entirely
new piece of music in so short a time.”

After the musicians have been dismissed,
final takes are dubbed into the picture,
The ultimate fate of the music is decided
at the last editing sessions. This is where
musical fragments are left on the cutting
floor, whole sections are rendered inaudible,
and phrases mutilated. In the face of this
musical carnage, the poor composer is usu-
ally consoled with the thought that he can
always arrange his mangled work in the
form of a concert suite.

All in all, the film composer’s lot is not
a happy one. Why then do so many turn to
this harrowing medium$ The first and most
obvious reason is money—but that is not
the only reason. If he is williug to adapt
himself to the arduous technique of film
composition, the composer will find it an
artistic challenge of the first water. P
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PROFESSIONAL PERFORMANCE |
FOR YOUR HOME MUSIC SYSTEM

THE
FISHER
Master Audio Control

No TWO EARS hear music exactly alike. No two personal preferences
in tonal balance are precisely the same, nor do the acoustical
characteristics of any two surroundings duplicate each other exactly, The
way the music sounds Lo YoU, in your normal listening environment, should
be your most significant standard of performance. With THE FISHER
MAsTER Aubio CONTROL, Model 90-C, you can achieve the tonal balance
and color that suits you best. It will fully meet your personal, as well as
the acoustic requirements, of the room in which it is used.

Among its many pace-setting electronic advances, THE FISHER Model
90-C includes a new PRESENCE CONTROL which brings solo instrument or
vocal passages right out of the orchestral background. In addition, the
90-C offers a new, sharp-cut-off RUMBLE FILTER, to reduce low-frequency
noise with no discernible loss of frequency response. With its facilities for
mixing or fading from two to five channels, its Loudness Balance Control,
its highly effective Bass and Treble Tone Controls, THE FISHER Model
90-C is by far the most versatile as well as the most com- $|l950
prehensive unit of its kind to be found anywhere! Chassis,

Mahogany or Blonde Cabinet, $9.95

WRITE TODAY FOR COMPLETE SPECIFICATIONS

FISHER RADIO CORP. - 21-29 44th DRIVE, L. L. CITY 1, N. Y.
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quality designed by G R A D o

We announce with pride the development of a custom crafted

ograph cartridge of revolutionary design ...THE GRADO
STANT IMPEDANCE MOVING COIL TRANSDUCER.
unit for the first time reproduces the peerless quality of the

Los Angeles High
Fidelity Show

List of Exhibitors

HE PLACE for every audiafan from
TF‘el)ruary 26 to Mareh 2 is the second

floor of the Biltmore Hotel in Los
Angeles, where the 1958 High idelity
Show will be held. This iz the second
year that the institute of High Fidelity
Manufacturers has held the show in Los
Angeles, and the usual good turnout of
visitors is expected. The list following
gives the room numbers for the exhibi-
tors at press time—undoubtedly there
will be three or four more by the open-
ing date. As will be observed, the entire
high fidelity industry is well represented,
and there are likely to be some highly
interesting exhibits—what with the ad-
vent of the stereo disc.

Hope we'll see you there.

master tape. The Grado is precision made by master watchmakers
to the highest electronic standards.

Used by leading audio manufacturers and research technicians as
a laboratory standard.

Audiophile Net Price $45.00

LABORATORIES » 4614 SEVENTH AVENUE © BROOKLYN 20, NEW YORK
GRADO LABO EXPORT DIV. ® 25 WARREN ST. ® NEW YORK 7, N.Y.

REVISED EDITION

ELECTRONIC
MUSICAL
INSTRUMENTS

By Richard H. Do«f
(AUDIO Library — Vol. 1)

Up-to-date information about:

e SCHOBER $7.50
e CONN Postpaid
e MINSHALL
o THOMAS
o KINSMAN

e ORCAN TUNING
Customary discounts to dealers and distributors

If you missed the first edition, you’re surc to want this new and revised second
edition. And even if you have the first edition you are sure to want the latest
information about the newest instruments. Order direct, Dept. E2, Radio Magozxines,
Inc., Mincola, N. Y.
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Acoustle Research 2112
Altec Lansing 2338-2339
Amerlcan Eleetronles 2303
AMY 2316
Ampex AJudlo, Ine. 21252126
Audlo Devlees, Inc. 2237
Audlo Fldelity Records 2131
AUDIO Magazine 2340
Audlocom 2134
Audlocrafters (Div. of

Callfornia Cabinet Co.) 2216
Audlogersh Corp. 2334
-
Bel Cnnto Stereo Tape 21282129
Bell Sound Systems 2205, 2207
Bogen 2305-2306
Bozak 2235

British Industrles Corp.

2219, 2231

Calbest Electronles 2358
Conrac 221%
Dynaco, Inc. 2904
Electiro-Sonlc Lahoratorles 2359
Electro-Yolce 2352, 2854
E1C0 2345
EMC Recordings 2115
Ercona Corp. 2355
Falrchild 2236
Ferrodynantles 2300
Flsher 2923, 2395
General Electrle 2224 -
Glaser-Steers 2308
Golden Crest Records 2311
Grado Laboratorfes 2361
Gray Manufacturlng Co. 2357

Harman-Kardon
HIFI Records

2301-2302
2122-2123

Hoffman Sales Corp. 2106
Holland Standard 2314
Internatlonal Electronlcs 2341
JansZen Loudspeakers 9204

Jensen

2335-2336

Karlson 2324
KLH Research and
Pevelopment 23299323

Kllpseh & Assoclates

2105

James B. Lansing Sound 2348, 2350
MelIntosh Laboratorles 2317-2818
Majostic-International 21092110
Marantz Company 2208
Mercury Records 2200
Metzner Englneerlng Corp. 2232
Minnesota Minlng & Mfg. Co. 2319
Mohawk Tape Recorders 2127
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wholesalers whose customers compete
with such retailer,”

This, the producer protested, pre-
vented sales to retailers at prices less
than those charged wholesalers whose
customers competed with the retailer,

“The Act,” said the eourt of this con-
tention, “specially authorizes the Ied-
eral Trade Commission to bar discrima-
tory prices which tend to lessen or injure
competition with ‘any person who either
grants or knowingly receives the benefit
of such diserimination, or with ecustomers
of either of them.'”

Resting its decision on the authority
of this statement of the law the court
said in its denial of the application for a
dismissal of the charges of diserimina-
tion against the International Telephone
and Telegraph Corporation and the
others, in the gale of C-T television and
radio products, “There can be no doubt
that a violation of this statute may ocenr
when a manufaeturer sells his produets
to a retailer at a lower price than that
charged to a wholesaler whose customers
compete with the retailer,

“Certainly one of the well known pur-
poses of the Robinson-Patman amend-
ment to the Clayton Act was to protect
independent wholesalers from diserimi-
natory concessions given by manufac-
turers to retailers whose size and volume
of sales lead to a by-passing of the
wholesaling funection,” Z

AUDIOCLINIC

(from page 4)

speaker, primarily by raising ils resonance.
How about drilling one or two small holes
in the side of the cabinet 1o relieve this
pressure? At the same time, so little of the
back wave would escape as to be negligidle.
Richard J. Galvin, Chicago, Il

A. When a speaker whose suspension is
flexible is used in conjunetion with an in-
finite bafile, the speaker is in need of ex-
ternal damping. The pressure built up
within the eabinet is a pneumatic spring
which performs this damping function. Our
own experiments have demonstrated that a
speaker having a flexible suspension is the
type which works best in sueh an enclosure,
rather than one whose snuspension is notl
very compliant, When the pressure is too
low, the speaker will, among other things,
tend to bottom more easily, possibly dam-
aging it. Of counrse, if the pressure is too
gareat the speaker will be over-damped and,
therefore, impede the motion of the cone,
especially at low frequencies, for it is on
low frequencies that the cone travel is
greatest. The easiest and most effective
way to lower pressure is simply to increasc
the volume of the cabinet. Xf the box is
large enough, no holes are needed to relieve
pressure. If the box is too small, relieving
the pressure will probably do little to im-
prove performance, bhecause the eabinet's
physieal size will not be aunfficient to pre-
vent front and rear wave cancellation. ZE
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Excerpts from PRESS COMMENT on the

Hiy h 3 id e 'i tu (Tested in the Honte)

"...With the (tweeter) control set to suit my taste (best described as row-M-oriented),
oscillator tests indicated that bass was smooth and very clean to below 40 cycles, was audibly
enfeebled but still there at 35, and dropped out somewhere around 30 cycles. No doubling
was audible at any freguency.

From 1,000 to 4,000 cycles there was a slight, broad dip in the response (averaging perhaps
2 db down), a gradual rise to original level at 8,000 cycles, and some minor discontinuities
from there out to 12,000 cycles. Then there was a slow droop to 14,000 cycles, with rapld
cutoff above that.

Because of its slightly depressed ‘presence’ range, the AR-2 has what is to me a refreshingly
sweet, smooth, and highly listenable sound. Music is reproduced transparently, snd with very
good detail. Its high end is unobtrusive, but its abillty to reproduce the guttiness of string
tone and the tearing transients of a trumpet indicate that it is, indeed, contributing highs when
needed. This, | feel, is as it should be,

Its low end is remarkably clean and, like the AR-1, prompts disbelief that such deep bsss could
emanate from such a small box.
"', .. Like the AR-1, the AR-2 should be judged purely on its sonic merits ... not on the theo-

retical basis of its ‘restrictive’ cabinet size. When so judged, it can stand comparison with
many speakers of considerably greater dimension and price.—J.G.H."”

AUDID 4z

Stmard Tt (y

v .1 find the AR-2 remarkably like the AR-1 in over-all sound coloration. Its cone lweeter
Is not the same, but there isn't much difference in sound. (It costs less, but that doesn't
prove much.) On direct comparison, given a signal with plenty of bass component in the very
bottom, you can tell the difference between the two in bass response. Most of the time, in
ordinary listening, | am not aware of it at all.

«v.1 find AR-2, as with AR-1, remarkably clean and unobtrusive in ils sound, easy on the
ears for long-period listening, easy also to ignore in favor of the music itself. Either speaker
has a way of simply fading into the surroundings (the size helps) leaving the music unattached
and disembodied in the room. Excellent illusion!..."

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

ACOUSTIC RESEARCH, INC. 21 thorndike st., cambridge 41, Mass.
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NEW PRODUCTS

® Shure Dynetic Tone Arm Assembly. Al-
though identical in performance with the
original Mode! M16 tone arm and cartridge
assembly, the new Model M12 s 3% inches
shorter to accommodate the trend teward
more compact high-fidelity iInstallations.
The M-12 will handle records up to 12

inches in diameter whereas the M16 will
play lé6-inch transecriptions. Both the M2
and M16 use a 0.7-mil stylus for micro-
operate at a stylus

groove records and

force of one to two grams. The new M12
mounts on most turntables with excep-
tional ease. For convenience in mounting
the M12 on Rek-O-Xut Rondine B12 Series
turntables, a speclal adapter is available
ag an accessory. It utilizes the pre-drilled
and tapped holes in the turntable base.
Shure Brothers, Inc., 222 Hartrey Ave,
Evanston, Il B-1

® Transistorized Frequency Standard. Sta-
bility under severe environmental condi-
tions, compactness, and versatllity com-
bine to make the Transitron Aodel FS-195
Frequency Standard an extremely useful
laboratory and production test instrument.
Completely transistorized and powered by

self-contained batteries, it provides crys-
tal-controlled standard frequency outputs
for rapid calibration of oscilloscope
sweeps and signal generators. Careful con-
trol of harmonic content allows a continu-
ous spectrum well beyond 200 mc at usa-
ble levels. Successive use of 1-me, 100-ke
and 10-kc markers allows identification of
calibration points as closely grouped as
10 ke. IBxtremely portable, the IFS-196
weighs only 17 ounces and measures
635" x4” % 23" in size. For detailed infor-
mation write Transitron, Inc¢.,, Division of
Van Norman Industries, 186 Granite St
Manchester, N. H. B-2

¢ Stephens Speaker Enclosures. Engi-
neerod to house the company's recently-
introduced line of free-cone-suspension
speakers, the new “Bass-Plane' enclosures
operate on individualized principles of
acoustic engineering. According to Ste-
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phens engineers, the Bass-Plane enclos-
ures achieve the smooth loading charac-
teristics of an exponential horn in a
compact cabinet of bass-reflex dimensions.
The combination of high reactive duct
venting and high resistance diffraction
plates discharges the back wave along a
flat wall or in a corner. The wall acts as a
suppert plane for propagation of the bhass
wave, from which the term “‘Bass-Plane”
iz derived. Stephens Trusonic Inc., 8538
Warner Drive, Culver City, Calif. B-3

¢ Sherwood 36-Watt Amplifier. Newest
addition to the Sherwood line of high-
fidelity tuners and amplifiers is the Model
§-1000 II, a 36-watt amplifier which is en-
tirely exceptional in the flexibility and
accessibility of itg controls. Front-panel

controls include a 6-db presence-rise
switeh, equalizer control for four record
compengation choices or microphone and
tape-playback equalization, inverse-feed-
back-type bass and treble controls, loud-
ness control, Joudness compensation
switeh, 12-db/octave scrateh and rumble
filters, phono level control, tape monitor
switch, and selector for five inputs. Out-
put tube balance control permits adjust-
ment without meters. Frequency response
of the $-1000 IT at 36 watts is 20 to 20,000
eps 3+ 1.5 db. Preamp sensitivity i« 2.5 mv.
Intermodulation is 1.5 per cent at full out-
put. Sherwood Electronic Laboratories,
Inec, 2802 W, C'ullom Ave., Chicago 18, 111,

B-4

e Shielded ZEippertubing. Great interest
from the audio industry is certain to be
accorded this laminated tvpe of flexible

tubing with a zipper-type fastener to pro-
vide a shielded casing for multi-conductor
wiring or cables. The new material is a
plastic-saturated Fibreglass backing lami-
nated to aluminum, lead, or magnetic foil.
The laminated metal foil provides a
method of grounding r.f. or stray hum
pickup at a cost considerably lower than
that of mest tin or copper shielding with
outer jacket. A feature of the harness cas-
ing is the ease of field maintenance
through use of the patanted slide fastener.
For complete details, write for catalog
sheet to Zippertubing Company, 750 S.
San Pedro, Los Angeles, Calif. B-5

e Filuher Master Audio Control. Replacing
the well-known Model 830-C which has been
recognized as a standard for a unit of its
t¥ype, the new

Model 90-C Audio Control

=

Center features eleven contvols, including
a new presence control and rumble filter.
Lever-type equaltzation controls muateh all
current recording characteristics. Mixing
and fading facilities are provided on two,
three, four, ov five channels. A 4-position
loudness contour control auwtomatically
compensates for low-level hearing defi-
ciency. Separate bass and treble controls
are of the variable crossover type. Com-
pletely self-powered, the 90-C features a
magnetically shielded and potted trans-
former. Standard NARTB equalization and
sufficient gain are provided for playback
directly from tape recorder heads. Added
flexibility ig afforded by =zeven inputs.
Pushbutton channel selectors are equipped
with indicator lights, Frequency response
extends beyond the audis spectrum in both
directionsg, and intermodulation and har-
monie distortion are virtually non-meas-
urable. Tisher Radio Corporation, 21-21
44th Drive, Long Island City 1, N. Y. B-6

¢ Tape Splcer. A unique low-cost tape
splicer which uses a curved blade to make
a splice with the “Gibson Girl” shape is
the latest audio producl to be introduced
by Robins Industries Corp., Bayside 61,
N. Y. Degignated Model H-4, the unit con-
sists of a tape-alignment guide and a spe-
cial curved blade similar in appearance to

a single-edge razor blade, which affords
a splice with a narrow indented waist. The
tape guide ig coated with pressure-sensi-
ttve adhesive for mounting directly on a

tape recordey. B-7

AUDIO e FEBRUARY, 1958



OVER 17000 HI FI CUSTOMERS IN 1957
BOUGHT REIALISTIC® EQUIPMENT BY MAIL*

*BECAUSE REALISTIC® PRICES ARE LOWER, OFTEN BY 509% OR MORE!
*BECAUSE REALISTIC® QUALITY IS THE TALK OF THE HI-FI WORLD!

REALISTIC® 12"-16" Arms

Y Silicon Ojl VISCOUS Damped!

% Exclusive PLUG-IN Heads (2]

Y Licensed under CBS Patent
Number 2676806

=

Y 4 Separate Balance Weights
for Latest Model Pickups!

18" ARM: Value $39.95% Sale 519.50

12" ARM: Value $29.95* Sale $14.95
‘Suggested Audiophile Net

5 Tubes, Big
Transformers!

BUILT TO SELL FOR $44.95, this 10-
watt amplifiec is the best-selling basic
control center in hi-fi today, 18 watts
peak, 20-20,000 c¢ps +1 db @ 3W,
built-in RIAA-equalized preamp section,
bass and treble controls, 4-8-16 ohm
taps, jack for direct feed ro recorder,
ship wt. 10 lbs.

No frills or gadg- 95
ets, just clean $

sound. Low intvo-

drctory sale price.

% Hysteresis-Synchronous Motor!
Y Made to sell for $84.50

Y 3 Speeds: 331, 45, 78

Yr Meets NAB Broadcast Specs!

6 Down, 450
$5.60 Monthly

System below: $9 Down, $6.50 Monthly

COMPLETE SYSTEM: includes turntable, 16" viscous-damped 50
arm, unfinished rock-maple base pre-cut for table, and new G-E

VRII diamond-sappbire cartridge. Reg. value $122.95.

REALISTIC® FM Tuner: Entirely New for 1958

Professionally wired and aligned,
yet at or below kit price”
% 3 Microvolt Sensitivity GUARANTEED!
Y Tuned RF Stage! Automatic Frequency Control
% Complete with Gold-Tone Metal Cabinet!
Yo Built to Sell for $69.95, you Save $22.45

NEW MODEL of the FM rtuner Introductory Sale!

that received rave reviews in top $

audio magazine and repores! Acach 5 DOW“: 5
to agy amplifier, console or TV set. g

Compact 9% x 4% x 615" size. 5 MO“tMV

REALISTIC® Speakers

2 FOR STEREO
Sale, 2 for $37.50

142 x 11 x 10%2" In Cabinet!
Fabulous ''Sclo’’, a compact dual-cone
speaker complete and installed in its
solidly-buil¢ mirror-finished mahogany
case! Finished on FOUR sides. Includes
runner feet. Tuned, vented duct-type
Helmholz  resonator. 50-14,000 ¢ps,
matches 4-8 ohms. Made to sell for

$37.50,

RADIO SHACK CORP. Biiss

% Mail Orders: 167 WASHINGTON ST.. BOSTON 3, MASS.
) Stores: BOSTON, and 230 CROWN ST., NEW HAVEN, CONN, Town _____Zone __State___
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REALISTIC® Tape is GSF*

*Guaoranteed Splice Free

y Roalistic v@ Realistic
=" = =
“?-ﬁ;/’

1200’ Guarcnteed Sphce Free Tape

7”7 reel, plastic base, exclu-

sive Magne-Gloss highly pol-

ished oxide conting. Regru- s 79
larly $3.39.

20-20,000 cps response, Armstrong-
Mail Coupon NOW!

type FM
Radio Shack Corporation
187 Washington St., Beston 3, Mass.

Please send me:
Description  Net* Order No. Ship. Wt.
Speaker $19.95 R-9036 12 lbs.
Two "’ $37.50 R-9036-2 24 lbs.
16” Arm $19.50 R-6602 5 Ibs.
12 Arm $14.95 R-8148 4 Ibs.
Amplifier $29.95 R33-303 10 Ibs.
FM Tuner $47.50 R35-888-2 10 lhs.
Turntable $64.50 R-7903 16 Ibs.
v System  $97.50 R-7903SYF 30 lhs.
1200 Tape $1.79 R-0212 142 Ibs.
1800’ Tape $2.69 R-8118 1v2 lbs.
More dala OM: ......coisimmsmismiemmmen
FREE 64-page Hi-Fi Buying Guide 759-R

*Introductory sales prices for limited time

1800' Guaranteed Splice Free Tape

7 reel, as above except 50%

MORE playing time due to 1

mil. thickness. Regularly s 69
§4.98.

NeEEEYSEYEEESUSEESENNUEUNGEPENNNNEEEEE

[ o | o o
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DYNAKIT

Preamplifier

An Outstanding Companion
Kit to the World Famous
Dynakit Amplifiers

This handsome new control unit gives

crystal clear, noise-free reproduction
from any modern program source. Its
unique all feedback design by David
Hafler sets a new standard of pre-
amplifier performance. The design of
the Dynakit preamplifier is a synthesis
of outstanding features which produce
smoother, more natural sound. Com-
pare these features with any other units
regardless of price.

* Unequalled performance

Actually less than .19 distortion under
all normal operating conditions. Response
+.5 db 6 cps to over 60 kc. Distortion
and response unaffected by settings of vol-
ume control. Superlative square wave per-
formance, and complete damping on any
pulse or transient test.

% Easiest assombly

All eritical parts supplied factory-mounted
on XXXP printed circuit board. Eyeleted
construction prevents damage to printed

wiring. This e of construction cuts
wiring time b % and_eliminates errors
of assembly. Open simplified layout offers

complete accessibility to all parts.

* Lowest noise

Integral dc heater supply plus low noise
components and circuitry bring noise to
less than 3_microvolt equivalent noisc in-
g\eu on RIAA I]:hono position. This is

tter than 70 db below level of 10 milli-
volt magnetic cartridge.

* Finest parts

1¢¢ components in equalization circuits to
insure accurate compensation of recording
characteristics. Long life electrolytic capa-
citors and other premium grade compo-
nents for long trouble-free service.

* High Flexibility

Six inputs with option of extra phono,
tape head, or mike input. Four ac outlets.
Controls include tape AB monitor swilch,
loudness with disab?i.ng switch, full range
feedback tone controls. Takes power {rom
Dynakit, Heathkit, or any amplifier with
octal power socket.

+* Outstanding appearance
Choice of bone white or charcoal brown
decorator colors to blend with any decor.
Finished in indestructible vinyl coating
with solid brass escutcheon.

% Best Buy

Available from zour Hi-Fi dealer at only
$34.95 net (slightly bigher in the West)

and yet the ality of performance an

parts is unexcelled at any price.

Descriptive brochure available on request
Pat. Pending

DYNACO INC.

617 N. 415t St., Philadelphia, Pa.
Export Divisfon: 25 Warren St., Hew York 7, N. Y.
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o Hi-¥i-Xuite Speaker Baffle. This novel
item, manufactured by Lowell Manufae-
turing Company, 3030 Laclede Station

Road, St. Louls 17, Mo, resembles a pos-
tillion lamp and provides both light and
sound ror outdoor entertaining. The Hi-TFi-
Lite baflle is constructed of heavy-gauge
with

gpun aluminuin, the upper section

lined with jute for waterproofing. The
lower section is a modified version of the
Liowell STL baflle supported by four steel
tubeg, one of which is punched for con-
cealment of speaker leads. The aluminum-
topped glass lamp is between the support
tubes. Although intended primarily for
commercial use by country clubs, resorts,
and drive-in restaurants, thix novel de-
velopment in “ear level” sound reinforce-
ment is finding surprising favor among
home owners, according to Lowell offi-
cinls, B-8

o Uaxr Window Speaker Bnpport. Quickly
enabling any ear or truck to become a
mobile sound vehicle, the new W\-1 car
window speaker suppor!, announced by

Atlas Sound Corp., 1451 39th St., Brook-
Iyn 18, N. Y, safely attaches to any
antomotive window by means of a rub-
berized cork-lined channel. The channel
slips over the window glass top and locks
tightly when the window is raised. No
toels are needed for the installation,
which does no damage to the car's finish,
window pglass or window adjustment
meéchanism, B-9

o Metzner “Starlight 80 Turntable. Con-
tinuously variable speed control from 16
to 84 rpm is included among the features

fnherent in the new Starlight 80 turntable
just announced by Metzner Engineering
Corporation, 1041 North Sycamore Ave.,
Los Angeles, Callif. A built-in, illuminated
stroboscope affords provision for exact ad-
justment at all four standard recording
speeds. The machined turntable is center-
driven. Wow and flutter are held to less
than 0.25 per cent and rumble is 40 db
helow NARTB standard level. Remarkably
low priced for a unit of excellent guality,
the Starlight 80 is finished in coffee and
gold and will enhanece even the most taste-
ful surroundings. B-10

e Atlas Super Tweeter. Frequency re-
sponse of 2000 to 17,500 cps, exceptionally
low distortion, and a wide-angle distribu-
tion pattern are featured in the new Model
HR-3 Super Tweeter recently announced
by Atlas Sound Corporation, 1451 35%th St.,

Brooklyn 18, N. Y. All parts comprising
the acoustic path are constructed of pre-
cision die castings. Each diaphragm s
checked for weight and complance in
order to assure functional uniformity. Im-
pedance is 16 ohms and power handling
capacity is 85 watts. Over-all dimensions
are T4 ”w x 3”h x 6”d. Cabinet opening re-
quired is 6” x 2”. B-11

“Music Minder” Shut-Off Switch. With
this device, music lavers who enjoy lis-
tening to records after retiring may do so
without having to get out of bed to turn
off the hi-fi system. The Music Minder
shuts off the entire system after the last
record has bheen played. A stack of rec-
ords may be placed on the changer and
the system left entirely unattended.
Should the user not wish to usge the auto-
matic feature, a switch can be set on
“manual,” in_which case the unit becomes
inoperative. Marketed by CBC Electronics

Co., Inc, 2601 N. Howard St., Philadel-
phia 33, Pa. B-12

AUDIO e FEBRUARY, 1958



JAIL AND ALL THAT

(from page 46)

previously unissued. Lester Koenig of Contem-
porary ls responsible for the expert handling
of the difficult job of mastering a variety of
material. He also arranged dates last July,
featuring Shelly Manne and Barney Kessel,
especially for the album.

As one whose interest in polls is virtually
nonexistent, I can, however, recognize their
importance to the performers and their value
in introducing a new audience to jazz. If
Playboy finds itz efforts in this direction ax
rewarding a promotion stunt ns a cover-girl
photo, it might eventually perform a greater
service by ingtituting a Playboy, Jr. competing
for new stars,

Such a category conld well result in an
album as diverse and completely satisfying
as the two samplers issued by Dawn. They
combine the instinct of producer Chuck Dar-
win for discovering new talent, or finding a
stimulating setting for established men, with
the carefu]l engineering of Dave IHancock.
Though only Bob Brookmeyer is included with
the Playboy winners, Oscar Pettiford, Zoot
8{ms, Al Cohn, and Tony Scott all placed high
in the listings. Both discs rate equal commen-
dation for music and sound, but the second
has an informative liner note by Hancock on
the mechanies of his profession,

Johnny Griffin, Vol. 2  Blue Note 1559

Subtitled as a blowing session, the second
album bearing the name of the Chicago tenor
saxist Johnny Griffin is just that, in spite of
the programming of two Jerome Kern ballads.
The Way You Look Tonight iz taken at a
rapid tempo which slows only slightly for All
The Things You Are, for Grifin is out to
meet the challenge of John Coltrape and
Hank Mobley, two other powerful performers
on hig instrument. All are uncompromising in
their attack, and the supercharged atmosphere
is mitdgated omnly by the ecrystal-clear solos
of pianist Wynton Kelly and bassist Paul
Chambers, T.ee Morgan, on trumpet, balls into
the spirit of things and uses his surefire tech-
nique to show his brilliant, brassy side. Art
Plakey confines hiz drumming to the main
task of putting the tenormen through their
paces. Though an accurate picture of their
contrasting personalities emerges, it is al
on the level and must be filled out slsewhere.
The two originals by Griffin carry the de-
seriptive titles of RBall Bearing, a well-oiled
vehicle for plunging solox. and Smoke Stack,
a darkly churning blues,

Paul Quinichette: On The Sunny Side
Prestige LP7103

After following in the footsteps of Lester
Young for most of his career, and filling his
chair in the Count Basie band, Paul Quini-
chette is making a determined effort to de-
velop o mere individual style on the tenor
sax. To aid in the change, he has on this
session the arrangements of pianist Mal Wal-
dron and the presence of John Jenkins and
Red Kryner, two adventorous young alto-sax
men, and trombonist Curtis Fuller. As he
shows on the title tune, Quinichette is dis-
pensing with none of the knack of the veteran
swing performer, but is engaged in broadening

his style and adding to it in depth. Always
highly talented, he is gaining a more personal
voice and realizing more of his great potential
strength. Waldron's RBlue Dots is a reflective
piece, and his Circles is a rhythm tune for a
round of solos. Cool-Lypso is some funmaking
at the expense of the island beat, with Doug
Watkins and XaQ Thigpen setting the tempo.

Bud Shank: Gary Crosby
World Pacific P2006

On the basis of this album, Gary Crosby
will be able to look back with affection at his
stay in Frankfurt-am-Main as part of the
American Iorces Network. I'ree of commereial
pressures and the necessity to sing rock and
roll, be has developed an assurance and per-
sonality of his own to add to the Crosby
sound. The once e¢allow youth is now a mature
performer and his full-fledged appearance on
the scene is a pleasant surprise. As to style,
he seems to have settled on a spol midway
between his father and Jack Teagarden-—n
good spor on which to alight. His voice has
taken on depth and the resemblance to Tea-
garden is accentuated by the choice of I Got
a Right to Sing the Blues, 1f I Could Be With
You One Hour, and Love Is Just Around the
Corner.

Under the leadership of Bud Shank, the
fwelve-piece  orchestra, consisting of Iuro-
peans, one other American and two Indone-
siang, plays arrangements by Till Holman
and Johnny Mandel. Shank on alto sax and
flute shares solo honorz with Hans Koller on
tenor sax. Croshy fits in well with the saunve
West Coast sound, but it becomes evident thar
he is ready for any assignment as he sings
Skylark, Blue Prelude, One For My Baby, and
Ezactly Like You, The AFN can be proud also
of the engineering by Sgt. Jules Diamond.

Maynard Ferguson: Boy With Lots of
Brass EmArcy MG36114
Al Belletto: Whisper Not Capitol T901

Though one operates ax a big band and the
the other as a sextet, these two units are un-
abashed crowd-pleasers yet strive to improve
their standing as dispensers of jazz. Commer-
cial pressuves being what they are, Maynard
Ierguson cnlls frequently on popular tunes
and his sensational talent for blowing high
trumpet notes. By way of compensation, he
offers full-toned work in mid-register, s ap-
pealing on valve trombone, and employs ar-
rangers Al Cohn, Ernie Wilking, and Willie
Maiden, Trene Kral sings Imagination and
The Song Iz You,

Al Delletto aims his alto sax at the night
club audience, and ventures to follow enter-
taining group vocals on Cross Your Heart and
Sunday with the challenge of Benny Golson's
Whisper Not. The sextet hax a fine group
spirit and seems secure in the knowledge it
can please on several levels, contrasting Lover
Man with What’s New. Both organizations
realize their obligations to listeners of varled
tastes, and the recordings are well-tailored
to fit the big and the small.

LOUDNESS, ITS DEFINITION

(from page 34)

These switches were provided at each
position and were arranged so that the
operations of one observer could not be
seen by another. This was neecessary to
prevent the judgments of one observer
from influeneing those of another ob-
server. Tirst they heard the sound being
tested, and immediately afterwards the
reference tone, each for a period of one
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second. After a pause of one second this
sequence was repeated, and then they
were required to estimate whether the
reference tone was londer or softer than
the other sound and indicate their opin-
tons by operating the switches. The
levels were then changed and the pro-
cedure repeated. The results of the tests
were recorded outside the booth.
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The typical recording chart shown in
Fig. 16 contains the results of three ob-
servers testing a 125-cps tone at three
different levels. Two marks were used
for recoxding the observer's judgments,
a cipher indicating the 125-¢ps tone to
be the louder, and a plus sign denoting
the reference tone to be the londer of
the two. No equal judgments were per-
mitted. The figures at the head of eaeh
column give the voltage level of the ref-
erence tone impressed upon the re-
ceivers, that is, the number of decibels
from 1 volt, plus if above and minus if
below, and those at the side are similar
values for the tone bheing tested. Sucees-
sive tests were chosen at random from
the twenty-seven possible combinations
of levels shown, thus reducing the possi-
bility of memory effects. The levels were
selected so the observers listened to ref-
crence tones which were louder and
softer than the tone being tested and the
median of their judgments was taken
as the point of equal loudness.

The data on this recording chart, com-
bined with a similar number of observa-
tions by the vest of the ervew, (a total
of eleven obhservers) are shown in
graphical form in Fig. 17. The arrow
mdicates the median level at which the
1000-¢ps refervence, in the opinion of
this gronp of observers, sounded equally
loud to the 125-cps tone.

The testing method adopted was in-
fluenced by efforts to minimize fatigue
effects, both mental and physical. Mental
fatigue and probable changes in the atti-
tude of an obsexver during the progress
of a long series of tests were deteeted
by keeping a record of the spread of
each observer's results. As long as the
spread was normal it was assumed that
the fatigue, if present, was small. The
tests were condueted on a time sehedule
which limited the observers to five min-
utes of continuous testing, during which
time approximately fifteen observations
were made. The maximum number of
observations permitted in one day was
150.

To avoid fatiguing the ear the sounds
to which the ohservers listened were of
short duration and in the sequence il-
Instrated on Fig. 18. The duration time
of each sound had to be long enough to
attain full loudness and yet not suffi-
ciently long to fatigue the ear. The vef-
erence tone followed the z sound at a
time interval short enough to permit a
ready comparison, and yet not be sub-
Ject to fatigne by prolonging the stimu-
lation without an adequate rest period.
At high levels it was found that a tone
required nearly 0.3 second to reach full
loudness and if sustained for longer
periods than one second, there is danger
of fatiguing the ear.®

To avoid the objectionable tran-

13 G. v. Bekesy, ‘‘Theory of hearing,’’
Phys. Zeits. 30, 115 (1929),
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TABLE XVI
CoMPARISON OF ONE AND Two-EAR LOUDNESS BALANCES

A. Reference tone voltage level = — 32 db

Frequency, ¢.p.s. 62 | 125| 250 | 500 | 2000 | 4000 | 5000 | 8000 | 10,000
Voltage level
difference * -05( 0 {4+10|—1.0|—-05|—-05|+05| -30| —3.0
B. Other reference tone levels
62 c.p.s. 2000 c.p.s.
Ref. Tone Volt. Volt. Level Dif- Ref. Tone Volt. Volt. Level Dif-
Level ference * Level ference *
—-20 +0.5 -3 0.0
—-34 +0.2 —-22 +0.3
—57 +2.0 —41 —-0.8
—68 -0.3 —60 ~0.8
-79 —6.2

* Differences are in db, positive values indicating a higher voltage for the one ear

balance.

sients which oceur when sounds are in-
terrupted suddenly at high levels, the
controlling circuit was designed to start
and stop the sounds gradually. Relays
operating in the feedback circuits of the
vacuum tube oscillators and in the grid
cirecuits of amplifiers performed this
operation. The period of growth and
decay was approximately 0.1 second as
shown on the typical oscillogram in IFig.
19. With these devices the transient
effects were reduced and yet the sounds
seemed to start and stop instantaneously
unless attention was called to the effect.
A motor-driven commutator operated
the relays which started and stopped
the sounds in proper sequence, and
switched the receivers from the refer-
ence tone ecireuit to the sound under
test.

The enstomary routine measurements
to insure the proper voltage levels im-
pressed upou the receivers were made
with the measuring ecircuit shown sche-
matically in Fig. 15. During the prog-
ress of the tests voltage measurements
were made frequently and later corre-
lated with measurements of the corre-
sponding field sound pressures.

Threshold measnrements were made

They were taken on the same circuit
used for the loudness tests (Fig. 15) by
tarning off the 1000-¢ps oscillator and
slowly attenuating the other tone helow
threshold and then raising the level
until it again became audible. The ob-
servers signalled when they could no
longer hear the tone and them again
when it was just audible. The average
of these two conditions was taken as the
threshold.

An analysis of the harmonies gener-
ated by the receivers and other appa-
ratus was made to be sure of the purity
of the fones reaching the ear. The re-
ceivers were of the eleetrodynamic type
and were found to produce overtones of
the order of 50 deeibels helow the funda-
mental. At the very high levels, distor-
tion from the filters was greater than
frowm the receivers, but in all cases the
loudness level of any overtone was 20
deeibels or more below that of the funda-
mental. Experience with complex tones
has shown that under these conditions
the contribution of the overtones to the
total loudness is insignificant.

The method of measuring loudness
level which is deseribed here has been
used on a large variety of sounds and

bhefore and after the loudness tests. found to give satisfactory results.
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Fig. 17. Percent of observations estimating 1000-cycle tone to be louder than 125-
cycle tone.
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Fig.

APPENDIX B. COMPARISON OF DATA
ON THE LOUDNESS LEVELS OF PURE
TONES

A comparison of the present londness
data with that reported previously by
B. A, Kingshury' would be desirable
and in the event of agreement, would
lend support to the general application
of the results as representative of the
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18. Time sequence for loudness comparisons.

using one ear (the voltages on the re-
ceiver remaining unchanged) he would
still estimate that the two tones were
equally loud. The results upon which
this conclusion is based are shown in
Table XVI. In the first row are shown
the frequencies of the tomes tested.
Under these frequencies are shown the
differences in db of the voltage levels
on the receivers obtained when listening
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average ear. It will be remembered that
the observers listened to the tones with
both ears in the tests reported here,
while a single receiver was used by
Kingshury.

Also, it 1s important to remember that
the level of the tones nsed in the experi-
ments was expressed as the number of
db above the average threshold current
obtained with a single receiver, Tlor both
of these reasons a direct comparison of
the results cannot be made. However,
in the course of our work two sets of
experiments were made which give re-
sults that wake it possible to rednce
Kingsbury’s data so that it may be com-
pared direetly with that reported in
this paper.

In the first set of experiments it was
found that if a typileal observer listened
with both ears and estimated that two
tones, the reference tone and a tone of
different frequeney, appeared equnally
loud, then, making a similar eomparison

68

19. Growth and decay of 1000-cycle reference tone.

by the ftwo methods, the voltage level
of the reference tone heing constant at
32 db down from 1 volt. Under the cap-
tion “Other Reference Tone Levels”
similar figures for frequencies of 62 eps
and 2000 eps and for the levels of the
reference tone indicated arve given. It
will be seen that these differences are
well within the observational error. Con-

important conclusion and although the
data are confined fo test: made with
receivers on the ear it would be expected
that a similar relation would hold when
the sounds are coming directly to the
ears from a free wave.

This result is in agreement with the
point of view adopted in developing
the formula for caleulating londness.
When listening with one instead of two
ears, the loudness of tha reference tone
and also that of the tone being compared
are reduced to one half. Consequently,
if they were equally loud when listening
with two ears they must be egually loud
when listening with one ear. The second
set of data is eoncerned with differences
in the threshold when listening with one
ear vg. listening with two ears.

It is well known that for any indi-
vidnal the two ears have different acuity.
Consequently, when listening with both
ears the threshold is determined prin-
cipally by the better ear. The curve in
Fig. 20 shows the difference in the
threshold level between the average of
the botter of an observer’s ears and the
average of all the ears. The circles rep-
resent data taken on the observers used
in our loudness tests while the crosses
represent data taken from an analysis
of 80 audiograms of persons with nor-
mal hearing. If the difference in acuity
when listening with one ear vs. listening
with two ears is determined entirely by
the better ear, then the curve shown
gives this difference. However, some ex-
perimental tests which we made on one
ear acuity vs. two ear aeuity showed the
latter to be slightly greater tban for the
better ear alone, but the small magni-
tudes involved and the difficnlty of
avoiding psychological effects caused
a probable error of the same order of
magnitude as the qualily being meas-
ured. At the higher frequencies where
large differences are usnally present the
acuity is determined entirely by the
better ear.

From values of the londness funetion
G, one can readily ealeulate what the
difference in acuity when using one vs.
two ears shounld be. Such a ealeulation
indieates that when the two ears bave
the same acnity, then when listening
with both ears the threshold values are

sequently, the conclusion mentioned about 2 db lower than when listening
above seems to be justified. This is an  with one ear. This small difference would
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Fig. 20. Difference in acuity between the best ear and the average of both ears.
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Fig. 21. Loudness levels of pure tones—A comparison with Kingsbury’s data.

account for the diffieulty in trying to
measure it.

We are now in a position to compare
the data of Kingsbury with those shown
in Table I. The data in Table I can be
converted into decibels above threshold
by subtracting the average threshold
valne in each column from any other
number in the same column.

If now we add to the values for the
level above threshold given by Kings-
bury an amount corresponding to the
differences shown by the curve of Fig.
20, then the resulting values should be
directly comparable to our data on the
basis of decibels above threshold. Com-
parisons of his data on this hasis with
those reported in this paper are shown
in Fig. 21. The solid contour lines are
drawn through points taken from Table
I and the dotted contour lines taken from

Kingsbury’s data. Tt will be seen that
the two sets of data are in good agree-
ment between 100 and 2000 c¢ps buf di-
verge somewhat above and below these
points. The diserepancies are slightly
greater than would be expected from
experimental errors, but might be ex-
plained by the presence of a slight
amonnt of noise during threshold deter-
minations.

APPENDIX C, OPTICAL TONE GENERATOR
OF COMPLEX WAVE FORMS

For the loudness tests in which the
reference tone was compared with a
complex tone having components of
specified loudness levels and frequen-
cies, the tones were listened to by
means of head receivers as before; the
cireuit shown in Fig. 15 remaining
the same excepting for the vacuum tube

=Yg

AMPLIFIER

Fig. 22. Schematic of optical tone generator.
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oscillator marked “x Frequency.” This
was replaced by a complex tone gener-
ator devised by E. C. Wente of the Bell
Telephone Laboratories. The generator
is shown schematically in Fig. 22.

The desired wave form was accurately
drawn on a large scale and then frans-
ferred photographically to the glass
disc designated as D in the diagram.
The dise, driven by a motor, rotated
between the lamp L and a photoelectric
cell €, producing a fluctuating light
source which was directed by a suitable
optical system upon the plate of the
cell. The voltage generated was ampli-
fied and attenunated as in the case of the
pure tones.

The relative magnitudes of the com-
ponents were of eourse fived by the form
of the wave inseribed upon the dise, but
this was modified when desired, by the
insertion of elements in the electrical
circuit which gave the desired character-
istie. Greater flexibility in the control

of the amplitude of the components was
obtained by inscribing each component
on a separate dise with a complete op-
tical system and cell for each. Frequeney
and phase relations were maintained by
mounting all of the dises on a single
shaft.

An analysis of the voltage output of
the optical tone generators showed an
average error for the amplitude of the
components of about * 0.5 db, which was
probably the limit of accuracy of the
measuring instrument. Undesired har-
monies due to the dise being off center
or inaccuracies in the wave form were
removed by filters in tbe electrical cir-
cuit.

All of the tests on complex tones de-
seribed in this paper were made with
the optical tone generator excepting the
andiometer, and two tones tests. For the
latter tests, two vacnum tube osecillators
were l)SG(l a8 a source.

Trr END

FEEDBACK AND DISTORTION

(from page 32)

already seen, R,=1/y,’—1/g, so that
R,=0.714-0.07 14 = 0.6426 ohms. (There
is a small error here, becanse I should
have taken 0.7143 -0.0714 = 0.6429, but
we shall be dropping the last significant
figures so it does mnot really matter).
Now we go down our table adding 0.6426
ohms to each value of 7/G, and thus ob-
taining the corresponding value of 1/6”.
Back to the fable of reciprocals and we
have a table of g’. Each value of G’ is
the value we get for a particular input,
the one corresponding to the initial
value of G. Using the scale on the left,
which is exaetly one-tenth of the G-
scale (and that is why I chose 20db, in
spite of the inconvenience of 0.6426)
we have the G’ curve shown in Fig. 3.

As I showed in the article to which
I referred previously, a transconductance
curve like the straight line of G cor-
responds to the production of second
harmonic only, and the amount of sec-
ond harmonic is proportional to the
slope of the curve. Arvound P the &’
curve is also approximately a straight
line and the slope is one-tenth of what
it was. On the line Y, for example, the
change of G is 6 A/V while the change
of G’ is only 0.046, so that Ag’'/g’ is
actually more than 10 times reduced
compared with Ag/g.

High-Level Signals

‘When the input swing is more than
about 60 mv, however, matters start to
look different. That rapid fall-away of
G’ means that there is a correspondingly
rapid rise in slope. What is more, for
these larger amplitudes the G’ curve is
certainly not to be treated as a straight
line. We have the curved transconduec-

tance characteristic which means that
there is third harmonic produced. What
is more, the curve just does not look
like a parabola, so that we must have
some higher harmonies too, though 1
don’t propose to work these out.

It is not difficult to see what is hap-
pening. When we swing up to Y the
transconductance rises to 20 A/V, so
that there is more loop gain to knock
down the second harmonie. That is why
we get Jess than we expected in that di-
rection. But down at X, for example,
the value of G is only 4 A/V and there-
fore instead of there being 20 db of
feedbaek there is only about 9 db. I do
not propose to calenlate any particular
distortion figure to show just how much
the feedback advantage falls below 20
db, because it is not possible to apply
them to give any geuneral rules. It is, I
think, quite easy to see from the G’
eurve in Fig. 3 that there will be a very
rapid rise in distortion once the knee of
the curve is reached. This agrees with
common experience: the distorfion with-
out feedback inereases fairly steadily <
the level is increased but with feedback
it inecreases slowly up to a quite well
defined overload point and then shoots
up suddenly. This is particularly marked
if youn plot the outpnt in decibels. I am
well aware that engineers who started
life in the kilowatt class think very
little of the idea of plotting output in
decibels because, they say, one decibel
wmay mean 10 kilowatts in a big broad-
cast transmitter. While that is true, the
studio engineer usually has his controls
marked in db and his VU meter marked
in db, and he knows that his listeners’
ears are, as it were, calibrated in deci-
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bels. Anyway, all we want to do is to
show elearly the overload point,

Voltage Feedback

All the diseussion above is based on
the assumption that we have current
feedback and uses the idea of trans-
conductance. What happens if we have
voltage feedback: After all, that is what
we are generally going to use. I have
carried through the analysis of the case
of an amplifier having a current input
and voltage output, with voltage feed-
back. Here we define a transiinpedance,
the volts per amp—the amps,; of course,
being actually the current in the grid
leak which acts as combining network
for input and feedback. If the amplifier
transconductance is R without feedback,
reduced to R’ with feedback, and the
feedback conductance is &,, the basie
equation reduces to

et
R R

Apart from the fact that we must sub-
tract instead of adding, this is of the
same form as the equation we started
with in diseussing the current feedback
case. I think it 1s pretty safe to say that
we should find that the whole analysis
followed along much the same lines. The
only trouble is that it is not so easy to
work out the distortion in the trans-
impedance case, so I do not propose to
reproduce the whole thing here. In the
classic formula for feedback

W=n/(1+pB)
we can write, instead,
S A |

W

91

Again we see that the baszie form is re-
produced and that it is fair to aceept
the reasoning from tramseconductance as
applicable to any form of feedback. The
fact that the distortion may be havder
to calculate does not affect the basic
ideas.

A study of Fig. 3 with intermodula-
tion in mind is very interesting. We
usually consider the situation where the
input is made up of two tones, one of
low frequency and large amplitude, the
other of high frequency and small am-
plitude. The low-frequeney signal moves
the effective working point for the high
frequeney signal to and fro along the
1" characteristic. Basically we can say
that the gain at the high freguency is
heing varied but, if the amplitudes are
not lavge, not by very much. As the
low-frequency amplitude is increased,
however, the working point moves on
the peak down into the region of X and
not only is the intermodulation in-
creased but during these peaks the dis-
tortion of the high-frequency signal is
inereased, too. The basie characteristic
G will produce only second-order prod-
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“High Fidelity speakers

need not and should not be
complicated. They must, how-
ever, be designed as complete systems
including the enclosure rather than be a
collection of individual units and cross-over
networks, with the increased possibility of error
and the lack of necessary equipment for tests

BASIC
SPECIFICATION
12” and 15" models

in the home when finally assembled.

Few people would obtain a motor-car by buying the
engine, chassis, body etc. and assembling it at
home. They would rightly regard this as a job for
sxpert engineers—-and so with loudspeakers, where
naturalness not novelty is the desired result.

Frequency response
30—20,000 ¢.p. + 3dB.

Polar Distribution for
60° inc. angle-4dB.
at 10,000 ¢.p.s.

|
|
1
|
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under oll conditions and at all
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ucts but the use of feedback results °
the production of produets of much
higher order. What does this sound like?
Well, if you have taken the trouble to
provide feedback to keep the system
linear you ought to take trouble to pre-
vent the level being too high.

In a carefully designed amplifier with
push-pull output the curve we start
with, the overall fransconductanee curve,
will probably look something like Fig.
4. Over the center portion which is all
we shall expect to use the variation of
transconductance will not be very large,
so that the classical theory will be very
close to exaet. It is not really too bad
even in the single-ended amplifiers if
you remember that yon will probably
still be using the amplifier after the
tubes have got past their first youth. A
prudent designer would certainly expect
to lose 2db per stage, perhaps even
more, so that the feedback should be
planned to have at least Gdb in hand.
A typical ease T caleulated some time
ago which checked very well with prac-
tice showed that the apparent feedback,

I =iy

Volu

Tronsconductonte
G

Fig. 4. With a push-pull input stage, both

ends of the characteristic are curved

while earlier stages provide a "second-
harmonic slope.”

judged by the distortion, was 3db less
than the gain reduction.

I hope that this analysis, simple
though it is, has convineed you that
there is nothing wrong with the theory
of distortion reduction by feedback, but
only with the way that some people
have applied the theory. In fact, as T
said at the heginning, it is the experi-
mental results you need to look at more
closely and here you uneed to guestion
yourself about the weaning of “gain be-
fore feedback applied.” A

ELECTRONIC SWITCH

(from page 28)

fore the auxiliary stage has a very high
plate impedance when the pilot signal
is on and a low one when the pilot sig-
nal is off. This impedance, controlled
by the pilot signal, is eonnected in
parallel to the sereen grid of a pentode.
Therefore this pentode is ecut off when
there is no pilot signal, owing to the
short-cirenit action of the auxiliary
stage. When the pilot signal arrives, a
negative voltage is developed on the
grid of the auxiliary stage which is
then cut off. The screen of the pentode
is no longer short-circuited to carth by
the auxiliary stage and a positive po-
tential builds up on it. Therefore the
pentode can freely amplify the incom-
ing audio signal.

Figure 3 is the complete schematic of
the electronic switch, together with the
filter networks as developed and built

i for laboratory tests. The filters are very

simple, but more elaborate cireuits
could be used if steeper attenuation
curves are required. As can be seen
there are no costly high-values indue-
tances; the small values used ean quickly
he done with TV linearity coils with a
moving core of ferrite. However their
values must have a tolerance no more
than +2 per cent and must therefore
be measured with an impedance bridge.
The whole eircuit ean be assembled in a
small box and ean be fed by the voltage
supply cireuit of the amplifier,

The low-pass filter, with a 7000 cps
boundary frequency, has an input im-
pedance, R; of 440 ohms,

also. The filter is made of three separate
sections. The first two are equal and
consist of series induectances L, and
parallel capacitanees €p, in constant-k
L-shaped sections, as can be seen in Fig.
4. The third section is m-derived sec-
tion (m =0.65) and consists of the series
inductance Lg,, the series capacitance
Cyy and the parallel capacitance C,,,.

The high-pass filter has been designed
in the same way as the low-pass filter,
with a boundary frequency of 8000 eps,
as can be seen in Fig. 5. The input im-
pedanee is 7000 ohms, which is also the
value of the load impedance.

It is necessary to point out the input
impedance to the filter network is 360
ohms. It is a rather low impedance and
this must, of cvourse, be kept in mind in
the design of the outpui stage of the
preamplifier.

The first (a) section of the double
triode 12AX7 is used as an amplifier,
the seeond (b) as the auxiliary stage.
The amplified pilot signal is rectified
by the germanium diode which short-
civeuits the positive half eyeles and

Cym=0.232
Ls=20 mh Ls=20 mb
Lym=8.5 mh
< Cp )
Ri i ]
Ro
40u  0.1023 0.1033 E.m 4400

and the |
| matched load impedance is 440 ohms, !

Fig. 4. Low-pass filter, with design com-
ponents.
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Lym= 4.9 mh

C =005

o]

R; °

20000 20000

Fig. 5. High-pass filter, with design com-
ponents,

C(=.005

Cym=-001625

2D mh

"

thus only the negative ones are sent to
the simple RC filter which filters out
all a.c. signal still present. The nega-
tive potential is then sent to the second
section (b) of the 12AX7 which makes
up the anxiliary stage. The plate of the
second seetion is connected to the sereen
grid of the pentode, a 6AVE, and its
potential is established by the voltage
divider made by the sereen grid re-
sistance 150,000 ohms, and the plate-
cathode resistance of the 12AX7(b). In
order to improve the cut-off of the pen-
tode when the 12AX7(h) has a low
plate resistance, the cathode of the
6AV6 is maintained at a high voltage
by a voltage divider consisting of the

The output impedance is 100,000 ohms
and therefore the power amplifier
should have a high input impedance and
shonld be located nearby to minimize
hum pick-np and frequency discrimi-
nation.

Preamplifier

Figure 6 is a complete schematic of a
suitable preamplifier. There are two
double friodes, a 12AX7 and a 12BH7,
which is seldom nsed in audio ecireuit
but has been found useful by the author
for driving purposes when a low driv-
ing Impedance is required. The input
transformer must, of course, he fully
shielded from the strong magnetie fields
usually present and the whole preampli-
fier should be kept far from the power
supply, which is usually necessary with
any preamplifiers.

This cirenit, execept for the 12BH7
which replaces the usual 12AX7 is
rather conventional,

An interesting problem should be that
of transistorizing this amplifier. Owing
to the low input impedance of transistor
amplifiers, no input transformer is re-
quired. A low-noise transistor must be
used for the first stage, and its working

47,000

12AX7 (8)

COPPER AND
MUMETAL
SHIELDS

128H7 (8)

o
=
3
o

Fig. &. Preamplifier, with electronic tubes, for a theatre Cinemascope magnetic
sound system.

rezistance R’,, bypassed by an 8uf ca-
pacitor and of the resistance R”,, which
must have a value so that in absence of
the pilot signal the sereen grid is 20
volts negative with respect to the cath-
ode. This condition is certainly quite
sufficient to cut off the pentode com-
pletely.

In order to improve the time constant
of the regulation a 12,000-ohm resistor
and an 8-uf capacitor in series shunt
the plate of the 12AX7(b). The time
constant, 7, then is:
T=RC=12000x8%10"¢ see=
96 x 107% sec

This value is usually sufficiently low
to allow a good transient response.
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conditions must be the optimum for low-
noise operation. Capacitor coupling and
four or five common-emitter stages, de-
pending on the types of transistors used,
should be sufficient for the whole pre-
amplifier. Transformer coupling is not
recommended owing to the difficulties of
shielding. From 10 to 20 db of negative
feedback would prevent appreciable
variation in the gain of the circunit due
to the battery supply voltage variations
and temperature effects. The author has
recently built many transistor amplifiers
of this kind for other purposes and
found them quite reliable, althongh not
economically more convenient than elee-
tron tube amplifiers. E

pioneer

Now you can have
* Directional Fidelity ”

In the past, the directionol characteristics
of high frequency signals was a major
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o
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WHAT TO LISTEN FOR IN MUSIC

by Aaron Copland

Deems Taylor says.,."“The best
book of ils kind I have ever seen.”
With this book, which has brought
greater listening pleasure to thou-
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this book! §3.95 Postpaid.
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HORN ENCLOSURES

(from page 23)

assembly, shock-mounted turntable, and
s0 on, because hum, rumble, and perhaps
acoustic feedback will show up and must
be completely eliminated, if you want
to bepefit fully from the capabilities of
this ultra-wide-range speaker system.

On the credit side we must covnsider
that recorded tapes and LP dises are
now recorded to lower and lower fre-
quencies, and already many have fre-
quencies of 20 to 32 ¢ps on them. We
don’t really need these low notes of the
first octave to enjoy good music but be-
cause they are actually reecorded they
can cause distortion or hangover, and
may blur the higher range. So if we
want authentic bass reproduction, a
lower eutoff is thus preferable for clean-
linegs of response, naturalness, defini-
tion and to obhtain the required sound
power output from these low frequencies
with the least possible distortion. Many
systems that were fairly good some years
ago are now showing signs of deficiencies
in the low range because of these new
recordings.

Ordinarily iu the big corner systems,
the bass driver is concealed behind a
panel, and the listener must be at a dis-
tance of 15 to 20 ft to hear a properly
blended sound. In this model, the width
of the front baffle has heen reduced to
only 28 in,

Considering that it already has frontal
radiation from the woofer and that the
mouth was designed with this objective
in mind, we are now able to obtain a
proper blending of sound only a few
feet from the speaker system. This is a
real advantage in a small room. Also,
hecause of the faet that the woofer is
located not in the hottom of the en-
closure but in the top part just under
the M.F. and H.T, units, a single-sound-
source effect is obtained at a nearer dis-
tance For a person singing or for a solo
instrument.

When located in a room about twice
longer than large, this horn, hecause of
its complete back side panels, may be
turned three or five inches to face the
longer side of the room. Better high fre-
quency dispersion is obtained with some-
what hetter appearance, and this small
displacement will not affect at all its
low end performance,

In conclusion, when compared size for
size with other corner horns, this custom
enclosure has the following advantages:

1. Hypex flare for more efficiency in
the eutoff region and above.

2. Greater density, total weight heing
about 350 lbs.

3. Extreme rigidity.

4. Lower cutoff, longer path length,
and larger month (1056 sq. in.).
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5. Effective month area in corner, 8448
$q. 1,

6. Complete back side panels with no
air leaks, no cut corners, no wall reso-
nance.

It has the best low end performance
that the writer has ever heard. You must
hear it to believe it, so build one right
now.

Construction Data

I regret very mueh to say that I have
no photo of the second horn. The reason
is that as soon after its completion, the
horn was moved to a friend’s andio room
for panel listening but it was destroyed by
fire after only three weeks of fine opera-
tion. This regrettable and costly iucident
oceurred before 1 had the chance to
photograph the horn and I don't know
now when I will be able to undertake its
reconstruction. To compensate for this
I'll try to give as much information as
possible on its construction.

Constructional drawings are shown in
Figs. 4 and 5.

The inside dimensions of the expand-
ing air column should be adhered to very
strictly. With a difference of only one or
two in. at the beginning of this air col-
umn, you will not be able to fold it in
the samme manner in the enclosure and
yvou will arrive at the end with a loss of
6 to 10 in. in the path length, This will
result in a smaller mouth with its dis-
advantages. Table III shows dimensions
and area for every six inches of the horn
path indieated in Figs. 4 and 5.

TABLE 111

'Dis. oF o

ance |_rner|- arner Area
i ¥ S b

n.

0 334 % 25 —3 80

6 334 x 25 . 91
12 4Ya x 25 1 103
18 5 %25 g 122
24 534 % 25 £t 140

. Average

30 614 % 25 width 162
36 TVa %25 ¥ 187
42 8% x 25 i 219
48 102 x 25 5 262
54 1415 x 21 i 306
60 30 x12 £ 360
62 39 %10 £ 390
66 44 ¥ 5 x 2 sides 440
72 44 x 6 - 528
78 44 % 7 i 616
84 44 % 8Va “ 726
90 44 > 10 = 880
96 44 %12 s 1056

Study the dimensions carefully in
Figs. 4 and 5 and make a full size draw-
ing on cardboard.

Except for corner posts, cleats, and
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$-1000 VI—36 Watt Ampllfier. Thiz al! new ampli-
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—{uelude 6-db presence-rise switch, equallzer control
tor 4 record compensation choices or microphons and
tape-playback equalization, inverse-feedback typoe bass
and treble controls, Sherwood excluslve *‘center-set”
loudness control, londness compensation switch, 12-db
octave scrateh and rumble filters, phono level control,
tape-monltor switeh, and selector for 5 inputs (Includ-
Ing 2 with high-gain preamplificr)—al on front panel.
Output tube balance control features adjustment without
meters. Phono preamp and tone control amp. operated
from quick warm-up type DC fllament supply. Fower
Output: 36 watts (72 watis pesk) at 1349 1M Dla-
tortfon (60:7Tke/4:1). Outputs: 16, 8 and 4 ohms.
Inverse Feedback: 21 db. Frequency Response at 38 w:
30-20,000 cps + 1% db. Preamp Sensitivily 234 mr.
Preamp nolse level: 60 db below rated output. 85 watls,
fused, 8 tubes, plug rectiflers. Size: 14 X 10% x 4 in.
I' high. Shipping weight: 24 lbs,

Model §-1000 1) chassis ... $109.50: Model A
or B ... $114.50; Model C ... $119.50; Models
1, T, or W ... $124,50; west of Rockies, add $3.00
10 above prices.

Mail & Phone Orders Accepled
256, Deposity, Balance C.0.D.

|1, V:Y;d°0 raDio, INC.

PR PTTNPRIRTIN T Yok ¥, N. Y. COmlandt 7-03)3
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SAVE "2 — PAY PART-BY-PART — HAVE FUN
Assembling the SCHOBER

ELECTRONIC
ORGAN
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Now you can afford a real, full concert organ, just 1
like those made by the foremost organ manufac-
turers, Because over ¥ the cost is saved when you
assemble it yourself. And it's REALLY EASY: only
24 separate unils, all with printed circuits, and
detailed-to-the-smallest-step instructions. In addi-
tion, you purchase each of the 24 kils when you are
ready for it — and can affard il.
You'll get a real kick out of putling the Schober
Efectronic Organ" together — and then sitting down
and pulling the stops fcr Strings, Trumpets, Clar-
inels, Diapasons, Flutes, etc. Electronic Percussion
optional; chimes available.

Compact CONSOLE

One of the many exclusive features of this excep-
tional organ is the handsome console, in a wide
vatiety of finishes, It is equally at home in a tradi-
tional or modern selting, and takes little more space
than a spinet piano.

Free Literature

Complete descriptive booklet and price list are
available on request. And, if you wish to hear the
glorious pipe organ tone of the Schober Electronic
Organ, a 10” long-playing demonstration recording is
available far $2. This is refundable when you order.
Write today and see what a fine instrument you can
get at such a great saving,

The SCHOBER ORGAN CORP.

2242 K Broadway, New York 24, N. Y.
*Designed by Richard H, Dorf
Circle 76A

Cost

FIBER
GLASS |

Speaker Baffles

MODEL IFs-8

High quality 12”7 x 127
boffle of heavy duty
Fiber Gloss. Replaces
one acoustical tile. Ideal
for woll or ceiling maunt-
ing. Plaster rings ond
anti-compression full
frequency reor housings
ovailable. For 8 speaak-
er. Dir. nat $2.95,

]
“
/]
4
N NNCN NNND §l:

PIS-1L

CLEAT 19

S ELSSSS SN No
o gl e

S A

N
N
DX

VA .L7 AT T A A
CLEAT 20

SIDE VIEW

45l

» SIDE REMOVED

s R

4 Il
1 I

54" 6"

. FROM THROAT OF HORN

&2

A

8"

12" i

Low

RONT BAFFLE 8 N S NS NS SN NN N
STFFENING PANEL7 72 72 7 2 72 72 7 7 2

Ve STEEL PLATE
P

7

DISTANCES ALONG CeNrez
4

NN NG NG N NN PANET AN N NONGN NN NTNUNONY

\_,
=i |

291"

MODEL IFR-8

Round dasign, 104”7 di-
amater. Greot flexibility
in all kinds of installa-
tions. Ideal for Super

Fig. 5. Cross section of second type of horn through the center.

Markets, matels, indus-
trio) applications. Use in
ceiling, wall, or back-to-
bock with low cost 4) ac-
cessories. For 4” or 87
speokers. Dir. net $2.25.

ALSO AVAILABLE: 4
Bas: Reflex and Spiral
Sound Baffles for high

qualily commercial
sound and extremely
low cost,

SEE YOUR DISTRIBUTOR OR WRITE
FOR LITERATURE

FOURJAY INDUSTRIES

2360 Wezst Dorothy Lane ® Dayton 39, Chio

Circle 76B
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braces, use 34-in. 7-ply hardwood ply-
wood throughout the construetion. All
Jjoints should be airtight and adequately
glued and serewed.

Use No. 8 serews, 11 and 1% in. long
and speeial rnbber hase glue or casein
glie te eliminate resonances which may
be transmitted from one panel to an-
other.

Cleats or glue hlocks 1 in. square and
of suitable lengths are used throughont
for framing the top and bottom to the
different panels and also in the inside
of the eabinet for receiving the parti-
tions or separators. The braces ave 2

in. x4 in.
The two front corners of the eabinet
have 135 in. corner posts 44 in. long.

Order of Assembling

Follow the instruetions given here-
after earefully hecause the entting and
assembling are a long task and yon will
save time if you do it in the order speci-
fied :

1. Cut top and bottom panels, lay ont
horn pattern, and fix cleats or glue
blocks 12 to 18 inclugive to the bottom.
Also fix similar cleats to the top.

AUDIO e FEBRUARY, 1958



2. Cut panels 1, 2, 4, and 5, 44 in.
high, and fix them outside of the cleats
between the top and hottom panels.

3. Cut panels 9, 10, and 11, same
height, but do not fix them yet.

4. Lay out horn pattern on inside of
panels 1, 2, 4, and 5.

5. Due to ¢compound angles inside the
cabinet, it is recommended that you do
not ecut the separators in the plywood
first, but make a model of each with
cardhoard, becanse if yon make an error,
it is better to do it on cardboard than
on costly plywood.

6. Fix brace 35 across the cabinet and
the two cleats 20 on cach side, on inside
panels, then cut and fix separator 25.

7. Fix braces 36 and 37 and the two
cleats 19; now cut and fix in order sepa-
rators 26, 27, and 30.

8. Fix brace 38 and the two cleats 21,
then cut and fix scparators 28 and 29.

9. Fix the two cleats 24 to receive the
steel plate later.

10. Fix brace 39 and cleats 22 and 23.
Now cut and fix in order separators 31,
32, 33, and 34.

11. Cut a brace 2x4 in. diagonally
and fix bottom eorner 40.

12. Cut and fix the two corner posts
134 in. square and 44 in. long fo the two
sides at 1l4-in. from the front of the
cabinet; then fix corner 41 at the bottom,

13. Cut and fix panels 3 and 6.

14. Cut the stiffening front panel 7,
25 by 44 in. and cut out a 14x16 in.
rectangular hole at one inch from the
top, but do not fix this panel at present.

15. Now before going farther, thor-
ougbly sand all the inside surface of the

horn path fo add smoothness and density
to the plywood, including the outside of
panels 1 and 4, and the inside of panels
7, 9, 10, and 11 already cut, but not yet
fixed to the cabinet; give three coats of
shellac and sand between each coat.

16. Now fix panel 9.

17. To add rigidity to the two large
hack side panels 10 and 11, fix three
1%4-in. dowels at a height of 11, 22, and
33 in. at the point indicated by the letter
“A” on panel 1 and three others at the
point indieated by the letter “B¥,

18. Repeat the same operation on
penel 4 ag “C” and “D”.

19. During the construetion, it was
found that to obtain the requived stift-
ness for the two back side panels, in-
stead of using wood dowels which could
not be lengthened after the panels 10
and 11 have been fixed, it was praferable
to use plumbing supplies such as stand-
ard 114-in. wrought iron nipples (made
from ordinary black pipe) and corre-
sponding base flanges, female type, to
receive these nipples, Tirst, serew the
base flanges to panels 1 and 4 at the
required height; then serew in nipples
about 534-in. long at point “A” and
nipples abont 7% in. long at point “B”.
Now fix panels 10 and 11, and screw
out each nipple so that the two back side
pznels acquire the extra stiffness neces-
sary for complete elimination of vibra-
tion.

20. Cut and fix three horizontal stiff-
ening wmembers, 42, 43, 44, 34 in. thick
by 3 in. long at a height of 11, 22, and
33 in. on rear of back side panels 9, 10,
and 11.

INSIDE
DIMENSIONS

FRONT VIEW

Fig. 6. Second cor-
ner horn type must
be supplemented
by mid- and high-
frequency speak-
ers; small box on
top accommodates
both.
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QUOTATION

from

Che Audio League Report *

“We are now using the AR-1W as our reference
speaker.

“As a result of extensive listening and labora-
tory tests, we are of the opinion that the AR-1W
is one of the outstanding low-frequency repro-
ducers available to-day. It may well be the most
outstanding. At any rate, we do not specifically
know of any other speaker system which is truly
comparable ta it from the standpoint of extended
low frequency response, flatness of response;
and most of all, low distortion.” |

% Aythorized gquolotion 3255, For the com-
plete technicol ond subjective report on
the AR-T consult Yol. 1, No, 11 of the
independeni consumer periodical THE
AUDIO LEAGUE REPORT, Mount Yernen,
N. Y

Prices for Acoustic Research speaker systems,
complete with cabinets, (AR-1 and AR-2) are
$69.00 to $194.00. Size is “bookshelf.” Litera-

ture is available from your lecal sound enuip-
ment dealer, or on request from:

ACOUSTIC RESEARCH, IN4¢.

24 Thorndike St,, Cambridge 41, Mass.
Circle 7TA

Capps HOT-STYLUS UNIT

LONGER STYLUS LIFE

REDUCES LOADING ON CUTTING
HEAD

IMPROVES FREQUENCY RESPONSE

IMPROVES SIGNAL TO NOISE RATIO

FACILITATES PROCESSING

EASILY INSTALLED AND OPERATED

The CAPPS HOT-STYLUS UNIT is
used for applying heat to disc recording styli,
softening the disc material at the point of
contact thercby producing smoother, morc
accurate grooves. Lhis results in a substantial
reduction in surface noise, especially at the
inner diamecters and minimizes the mechani-
cal load on the cutting head increasing its
efficiency and frequency response.

When ordering specily make
and model numbher of cutter
head and stylns regulrements.

Model No.

CU-1 Supplied without stylus .... $60.00 net

CU-IR up_)plicd with regular duty .stalus,
LR BF T8 (vrssjm-tnmsnsmr s 66.50 net

CU-1C Supplied with custom made stylus to
customer’s specification ...... 70.50 net

This complete unit may be obtalned
at your nearest dealer

Copps & CO., INC.
20 Addison Ploce ® Valley Stream, N. Y.

Cirde 77B
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This is our
GROUP SUBSCRIPTION PLAN

Now you, your friends and co-workers
can save $1.00 on each subscription
to AUDI0. If you send 6 or more sub-
scriptions for the U.S., Possessions and
Canada, they will cost each subscriber
$3.00 each, Y4 less than the regular
one year subscription price. Present
subscriptions may be renewed or ex-
tended as part of a group. Remittance
to accompany orders.

AUDIO is still the only publication
devoted entirely to

® Audio

® Broadcasting equipment
® Acoustics

® Home music systems

® Recording

® PA systems

® Record Revues

(Please print!

Naine; =i S o et tme & | B i E 40

Name

Name ......

Name

Name

U. S., Possessions, and Canada only

RADIO MAGAZINES, INC.

P. O. Box 629, Mineola, N. Y.
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21. Cut six facing strips for the inside
edges of the horn openings—two for
the top, two for the bottom, and two for
the sides. (Only the latter are shown in
the drawings, affixed to panels 10 and 11
in Fig. 4.) These strips are triangular in
cross-section, 34 by 3 in,, and should he
mitred at the corners of the horn open-
ings,

22. Procure a 1j-in. steel plate 23 x 25
in., making sure it has a smooth surface
and is not rusted. Drill holes around the
top and the two sides, the correct size
to receive #8 serews (No. 16 drill}. The
plate should also be bent slightly, (about
4 deg.) in the middle in order to follow
closely the first 24 in. of the expanding
air column. Then screw the plate to
braee 35 at the top and also to the cleats
24 already fixed on each side.

Fix the stiffening front panel 7 to the
enclosure, prepare the front bafile (panel
8) and eut out a round hole of 131 in.
diameter and mount the woofer. Before
serewing the front baffle to the enclosure,
be sure that all joints of thig baffle and
others of the sound chamber are com-
pletely airtight, then make a minimum
sized hole through the top to pass the
leads from the woofer to the crossover
networks in the small cabinet. This hole
must be sealed after the leads have been
connected.

24, Make the small compartment on
the top of the cabinet to place the NLT.
and H.F. units, the two crossover net-
works, and the equalizer, and to mount
the two controls outside, as shown in
Pig. 6.

25, Yon may also add a 1l4-in. base
to the cabinet if you prefer for appear-
ance sake.

26. Cover the front baffle with a re-
movable panel made of decorative mold-
ing with the interior finished in saran
lumite grille eloth.

27. The front edge of the two sides
may be covered with veneer or molding,
or simply by lacquer.

28. Now mount yonr 3-way system ae-
cording to the instructions furnished with
the kit, then adjust the two balance con-
frols to obtain the correet loudness of
the M.J. and H.F. units for proper
overall balance, to suit the acousties of
vour room. Do not forget to isolaie the
enclosure from the floor by means of
Y4 to ¥ in. Ozite or rubber padding.

Now, listen to musie!

Ackncwledgement

The writer is indebted to Mr. J. T.
Novak, Senior Design Engineer of the
Jensen Manufaeturing Company, for
making available cexrtain information
concerning their special 15-inch woofer,
and to My. Paul Crotean, of Quebee, an-
other audio hobbyist, who had the kind-
ness to review the composition of the
manuseript. ZE

—CLASSIFIED—

Rates: 10c per word per Imertion for nancommereial
advertisements; 25¢ per word for eommerclal adver-
tisements. Rates are net, and no dlscounts will be
alfowed. Copy must be accompanied by remittanes In
full, and mast reach the Mew York ofes by ths first of
the month preceding the date of Issue.

THE AUDIO EXCHANGE has the largest
selection of new and folly puaranteed used
equipment. Catalog of used equipment on
request, Audio Exchange, Dept. 13, 159-19
Hillside Avenue, Jamaica 32, N. Y. AXtel
7-T577: 367 Mamaroneck Ave., White Plalns,
N. Y. WH 8-3880; 836 Flatbush Ave, Brook-
Ilyn. BUckminster 2-5300.

FIDELITY SPEAKERS REPAIRED
Awmprite Speaker Service
70 Vesey St, New York 7, N. Y. Ba

HIGH
T-2580.

LOOKING FOR CLEAN RESPONSE TO 20
CYUCLRS? Listen to the radieally new Racon
“Hi-C” 157 foam suspension speaker. Racon
Eleetrie Co., Ine, 1261 Broadway, N.Y. 1, N.Y.

AMPEX MODEL 401, single case portable
recorder 10” yeels, 716-15 ips full track. Ex-
cellent  condition, $400.00. Write Voice of
Faith, Inc. P. O. Box 1315, Tulza, Oklahoma.
Attention: Mr, L. R. Rex,

FOR SALE: AMPEX 350, 350-2, 600, 601,
601-2, and A-Series, available from stock at
Grove Enterprises, Roslyn, Pa., TGrner 7-4277.

FAIRCHILD 202 ARM, $40.00 or best
olfered, Henry Chow, 1750 Third, Detroit, Mich.

SPEAKER CABINETS
Manufacturer's over run brand nanie
enclosures, genuine mahogany, completely
finished, with or without speakers. 509, off
Audiophile list. Write for details: Customn
Craft, P, O. Box 304, Jasper, Indiana.

WANTED : Used Ampex Equipment, Box CB-1.

HI-FI SALE: Professional Reproduction
System, Altee, Langevin components; RCA
TTDX & T4B microphones; Hallicrafter Short-
wave Receivers, Toners; Audio Transformers.
Foran. 3452 N. Hnackett, Mjilwaukee, Wis.

CRAIFTSMAN C-400 basic 10-watt amplifier.
Ideal for second stereo amplifier or elec¢tronic

crossover systems, lixtra quality parts and
transformers  $15. Excellent Condition. A.
Turner, Box 22, Oakhurst, Calif.

WANTED : Genuine Klipschorn; must be
in excellent condition. Robert Bowe, 4132
Drummond Road, Toleds, Ohio.

EXCEPTIONAL SAVINGS on Hi-Fi, speak-
ers, componénts, amplifiars and tuners, tape
recorders, etc. Write for individual quoiations
on your specific needs ; no catalogs. Classified
Hi-Fi Exchange, A, 2375 Luast 65th Street,
Brooklyn 34, N, Y,

HIGH-FIDELITY custom iustallers part or
full time basis. Natiopally Advertised speaker
manufacturer has money making proposition
on exclugive basis for all areas. Box CR-2.

I"OR SALYE : Auvdak KTIG ARM assembled,
unused, $15, Electro-Voice €enturion enclos-
ure with 105 speaker system $288. Peter
Keeatos, 624 Vanderbiit Ave., Brooklyn, N.Y.

EMPLOYMENT

This opportunity may come only once in your
career. Electro-Voice §s seeking a man with a
thorgugh background in sound with emphasis
on public address. This posltion will lead
quickly to sales munnager's level. Location at
DBuchanan, Michigan. Mzny benefits in addi-
tion to fine salary and an opportunity to be
associnted with the foremost industry leaders.
New, fully air-conditioned offices in a location
surrounded by lIakes. You can choose small-
town living in Buchanan or unjversity-town
living in South Bend. Write In complete con-
fidence to L. LeKaghman, Vice President of
%u_l«;s_, Electrn-Voice Tncorporated, Buchanan,
Michigan.
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PROFESSIONAL
DIRECTORY

WJW/Q S \‘t&

ANTENNAE l

Get more FM stations with the world's most
powerful FM Yagi Antenna systems.

Send Z5¢ for dooklet "Theme And Varia-
tions" conlaining FM Station Directory.

APPARATUS DEVELOPMENT CO.

Wethersfield 9, Connecticut

Circle 75C
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(' HOLLYWOOD ElEETR[]NICS

200 Meirpye Ave-Las Angeles 48, Calil-WEbytzy 38208
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CANADA
High Fidellty Bquipment
Complete Lines es o Con Complete Service
Hi-Fi Re: Components
:ﬂds Accessorias

LECTRO-VOICE
SOUND SYSTEMS

4l DUNDAS ST. WEST. TORONTO, CANADA

Circle 79E

the finest in Hi-Fi
featuring E/ec%%vb: o

HIGH FIDELITY COMPONENTS

820 W. Diympic Blvd, - L.A. 15, Calif. - RI 7-0271

Circle 79F

HIGH-FIDELITY HOUSE

Most complete stock of Audio
components in the West
Phone: RYan 1-8171
536 S. Fair Oaks, Pasadena 1, Calif.

Circle 79C

AN EYE FOR VALUE?
Write us your hi-fi needs nox
—you'll be glad you did.
Immsadiate replies. Complete stock.
Dept. K2

KEY ELECTRONICS CO.
120 LIBERTY ST., K. Y. 6,
Phone: EVergreen 4-6071

Circle 79H
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Indusbry Notes.

LEvidence of the snowballing interest in
stereo discs is found in the announcement
by Aundio Fidelity, Inc. that it will have
available a catalog of twelve stereo selec-
tions within the near future. First of the

s is now available to record com-
ind dealers for experimental and
demonstration purposes. The Audio Fidel-
ity dis are produced by the Westrex
cutting system. The initial record features
“The Dukes of Dixieland” on one side and
“Railroad Sounds” on the other.

panie

Full production and shipments are now
in effect at the Harman-Kardon, Xnc., high
fidelity plant in Westbury, N. Y., follow-
ing a fire several weeks ago which caused
estimated damage of $250,000, according
to Sidney Harman, president. Loss in-
c¢luded two sub-aggembly lines, the cus-
tomer service department and a guantity
of finished inventory. Major production
lines, engineering department and offices
were not affected. Another plant in West-
bury larger than the one damaged has
been leased and occupied.

Electro-Voice, Inc., DBuchanan, Mich.,
has established o marketing reseaich di-
vision under the direction of William
Wennerberg, formerly supervisor of in-
dustrial marketing rescarch for Armounr &
Co., Chicago meat packers. According to
Albert Kahn, B-V president, the new di-
vision will be charged with developing im-
proved marketing techmiques, consumer
and industrial surveys, and market and
sales analysis,

The 1958 San Francisco High Fidelity
Show, scheduled for February 14-16 at the
Whitcomb Hotel, is aiming for a three-
day attendance vecord of 20,000 visitors
and will include packaged hi-fi exhibitors
for the first time. Sponsored jointly by
Northern California Audio Shows, Inc.,
and the Institute of High Fidelity Mann-
facturers, Inc., thig year's show will place
heavy emphasis on stereophonic sound
and numerous closed-door demonstrations
are anticipated. Exhibition hours will be
noon to 9:30 p.m. and admission will be
75 cents.

A new departure in popularizing high
fidelity 2t the consumer level was intro-
duead recently when a Parent-Teacher As-
saciation of Whitesboro, N. Y., conducted
a one-day Hi-Fi Fair which attracted
neatrly 2000 visitors. Dealers who exhibited
neat'ly $40,000 worth of equipment were
highly elated with the high interest the
event conmmanded, nol to mention the fact
that some sales were made from the floor.
I'en per cent of the profits from the event
were turned over to the Whitesboro PTA
to finance scholarships for area young-
sters,

Columbia Recoxrds, Inc., is now at the
top of the heap among all record com-
panies, according to a recent announce-
ment by Goddard Lieberson, president. In
1957 the company exceeded 1956 peak sales
by nearly 50 per cent. On sales of phono-
graph records alone, Columbia jumped
ahead of 1956 by more than 42 per cent,
while the industry as a whole gained only
23 per cent, Mr. Lieberson stated. He made
it plain that he was speaking in terms of
dollar volume, not unit sales, in claiming
top position for Columbia among all rec-
ord manufacturers.

For the first time the public was af-
forded the opportunity of hearing the
latest advances in stereo recording, both

tape and disce, at a stereo symposium spon-
sored jointly by Harvey Radio Company,
Inc., and Fairchild Recording Eguipment
Company. Held in the WQXR auditorium
in the New York Times building, the meet-
ing played host to some 200 hi-fi enthusi-
asts who heard discussions covering all
aspects of stereo by Anton Schmitt and
and James Carrol of Harvey's, and Chester
Santon of WQXR. After th¢ demonstra-
tions the panel members answeved gues-
tions from the audience.

7.
GIBSON GIRL® TAPE ?l'l ICERS

"Hobbyist** 1.75
" “*Semi-Pro SP-4 1.50
3. Junio TS4A-JR 6.50
4, Standard TS4A-STD 8.50
5. Deluxe TS4A- Dl \. 11.50
6. Industrial (3 sizes w 17 (n 35.00
ROBINS® TAPE AND I’IIO.\() AC(‘LSSOR[,‘ZS
7. Splicing Tape 'I 500 .39
8. Head Cleaner 1.00
9. Jockey Cloth for Tupes 1.00
10. Tape Storage Cans .80
11. Tape Threader .98
12, Changer Covers (2 sizes) 2.00
13. Turntable Covers (2 sizes) 2.30
14. 'Clean Sound’ for Records 1.00
15. Jockey Cloth for Records 1.00
16. KleeNecedle 1.50
17. Phono-Cushion. 107x12"” 1.50
{8. Atomic Jewel 3.00
19. Acoustic Insulation 275

At Dealers E

ROBINS INDUSTRIES CORP.
BAYSIDE & I YORK

Circle 79A

startling Sﬂen ce

for the perfectionist

ppcrtoctdenty

TURNTABI.E

The hush of an empty church, even though
the synchronous motor is runmng—thxa 18
the Connoisseur, crafted in traditional
English queality. Przcision machining assures
pure sound reproduction. Non-magnetic, 12”7
lathe-turned table; precision ground spindle;
phosphor bronze turncable bearing; *29
veriation provided for all 8 speeds; hyster-
esis motor. $110.00

TURNTABLE: Rumble—better than 50
db down; Wow—Iless than 0.16% of
rated speed; Dimensions: 13%x15%”.

PICKUP: Frequency Response — 20-
20,000 cps *2 db at 33% rpm; Effec-
tive Mass—4 mg; Impedance—doo
ohms at 1000 cps.

“Dynabalanced” tone arm with Mark II
super - lightweight pickup

& e w/diamond stylus
: $49.50
\ﬁg w/sapphire stylus
$34.50

Write today for literature.

ERCONA CORPORATION
(Electronic Division)
551 Fifth Ave., Dept. 33, New York 17, N. Y.

In Canada: Astral Electric Co. Ltd.
44 Danforth Road, Toronto 18

Circle 798
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' preamplifier, complete $171°
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Iy *slightly higher west of
| the Mississippi

wrilte for litersture

marantz company

25-14 Branawoy Long Islond City &, N. Y.
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. GET THE MONEY-SAVING 1958

ALLIED CATALOG

SEND FOR IT

to Hi-Fi. Own & fine custom quality Hi-Fj
music system at no more than the cost of
an ordinary phonograph. See dozens of
ALLIED-Recommended complete Hi-Fi sya-
' tems, plus the world’s largest selection of
components (amplifiers, tuners, changers,
wcz\kcrs. enclosures and accessories).

Vant to build-your-own?—see our exclu-
give Hi-Fi kN16nT-K1TS. For everything in
Hi-Fi—for cverything in Electronics, get
the FREE 1958 ALLIED Catalog.

ALLIED RADIO 51768

ALLIED RADIO CORP. Dept. 17-B8

O Send FREE 1958 ALLIED Catalog
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| Here's your complete money-saving guide
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'DELAY WIPES OUT

CITY OF 75,000

Ridieulous, you say.
Delay can’t kill anyone.
It isn’t a disease.

Yet last year, of the 250,-
000 Americans who were
cancer’s victims, 75,000
died needlessly. 75,000! ...
the populations of cities
like Charleston, Santa
Monica, or Racine. They
might have been saved . ..
but they put off seeing
their doctors until it was
too late. Their story is told
in our dramatic film “The
Other City” ... a film
which can save thousands
of lives. Perhaps your own.
It teaches you the seven
danger signals by which
early cancer often reveals
itself, and emphasizes your
need for an annual health
checkup as your best insur-
ance against cancer.

“The Other City” is avail-
able, without charge, for
showing at your church,
your club, your community
center, plant or office,

To arrange to see this and
other life-saving films,
made possible by your con-
tributions, call the Unit of
the American Cancer So-
ciety in your community or
write to “Cancer” in care
of your local post office.

AMERICAN
CANCER
SOCIETY ¢®
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Mclintosh Laboratories, Inc.
2 Chambers Street, Dept. 6
Binghamton, New York

Please send me a full color photograph of the
Mcintosh MR-55 A.M..F.M. tuner . . . The tuner that
“keeps the promise of F.M.”

CUT Y | et v s o e s, RN E

N T e R S O B R
ADDRESS o ..

Melntosh Cuner

Silence . . . to Music . . . to Silence . . . Mclntosh developed ultra-

sonic squelch results in complete quiet between stations. Absolutely no

noise, no crackling, no thumping, no tearing sound as you tune a

station, just . .. Silence . . . to Music . . . to Silence . . . Here, finally, is

a tuner that “keeps the promise of F.M.”’ See your franchised Mclntosh

dealer for a demonstration of the Mclntosh tuner.



Here is Why Electro-Voice Phase Loading Improves
Along-the-Wall High-Fidelity Reproduction

Phase Loading—a great Electro-Voice development—gives vou
performance from along-the-wall speaker enciosures that approaches
the performance of a corner horn! Specifically designed for use along-
the-wall, phase-loaded cabinets give you almost a full added octave
of smooth, angmented bass. The bass driver unit is placed low an:l
close to the rear reflecting wall so that the direct sound from tha
cone and the reflected sound reach the listener’s ears from ver::
nearly the same source. This prevents phase cancellations, gives
smooth, augmented bass range.

Phase Loading also permits a sealed cavity behind the driver cone
of precise volume. The compliance of this cavity is made to react
with the mass of the cone and the outside air throughout the second
octave, adding this range to the response not otherwise attainable.
This is why Phase Loading is demonstrably superior. Hear it today!

NEW ELECTRO-VOICE PHASE LOADED ENCLOSURES

The Carlton IV. Smart, handsome low-boy design using
acoustically correct “Tapatex’ grille cloth for accent. It har-
monizes gracefully with modern furnishings. Iémploys a com-
plete phase louded system affording extended bass response
range with smooth, resonance-free characteristics. Includes
Model 105E deluxe 15-inch, 4-way components completely
wired and installed. Size: 33}4” high, 2624”7 wide, 19}4” deep.
Mahogany Complete — Net each.................. $359.00

The Sheraton. Complements the Carlton phase loaded speak-
er enclosure, affording extensive facilities for amplifier, tuner,
turntable or record changer, tape deck plus record and tape
storage. Compartment dimensions: Record Player, 18" long x
174" wide x 938” overall depth (adjustable mounting hoard
raises for manual player); Amplifier-tuner, 18” long x 174"
deep; Storage, 13” high x 19” wide x 17}4” deep. Overall size:
3324” high x 371”7 wide x 18)5” deep. Mahogany Cabinet
ORly—NefeACh ., . o e R T, = = e e s $173.00
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THERE'S AN ELECTRO-YOICE PHASE LOADED ENCLOSURE FOR EVERY APPLICATION

The Suzerain 1V, With phase load-
ad Model 105E 15-inch deluxe speaker
system, wired ond installed, Size: 364"
high x 26" wide x 193% " deep. Mahag-
any Complete—Net eoch.....$395.00
The Suxerain IVA. Model 1178
15-inch standard speaker system, wired
and instolled. Same size os Suzerain V.
Mahogany Camplete—Net each:

AT RN o) S sl e A W 7 B8] B $301.00
The Carlton IVA. Similar te Corlion
1V but with economy Model 117B
. 15-inch standord speaker syslam, wired
and installed. Mahsaany Complete—
Net cacheaarienuvrveennn . 526500
The Duchess IV. Model 105E 15.
inch deluxe speoker system, wired and
instolled. Size: 29%2" high x 25 wide x

19" deep. Mohogany Complete—Net
MO e e sy o A M R $356.00

The Duchess IVA. Model 1178 15-
inch stondord speak.s system, wired
and installed, Same size as Duchess [V,
Mahogony Complete-—Net each:

......................... $262.00

The Empire IV. Mods] 105E deluxe
15.inch 4d-way componants wired and
installad. Size: 291" high x 327 wide
x 16° deep. Mchogany Complete—Net
SOCH 34 & p s war v sy e 83 3900

The Empire IVA. Model 1178 15-
inch standard specker system, wired
ond instolled. Some size ox Empire V.
Mahogany Complete—Net eoch:

e e e SRR ]

All Electro-Voice furniture i available in Blonde Limed Ozk or Circas-
sian Walnut at slightdly higher price. Enclosures may be purchased sep-

arately, without speaker systems,

SEAOOPQEOPLPLPEPIERPRPNS0QCOCOPOEORD

Klectro-Voice offers you thiz wide selection of
phase loaded speaker systems and enclosures,
each earefully made by dedicated craftsmen,
designed by the industry's best engincers
and stylists to integrate with either mod-
ern, traditional or contemporary furnishingx.

NO FINER CHOICE THAN

ElecthoYores

ELECTRO-VOICE, INC. BUCHANAN, mivi. AN
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FIRST major B%elopment in phonograph records
since the. transition from cylinder to disc.

FIRST in a series of special Stereodisc versions of :
hits from the AUDIO FIDELITY catalog. \ ;
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WHAT IS
STEREOPHONIC SOUND?

Ordinary high fidelity sound has to come through a loudspeaker. If you use two
loudspeakers, the program can come to you through both of them, like two holes in the
wall. But when you use stereophonic recordings, each loudspeaker brings you a different
part of the total sound, so the program—orchestra, jazz ensemble, railroad train or

what-have-you can re-assemble itself in your listening room.

This is not the same as a multiway loudspeaker system, where separate loud-
speaker units are used to handle the different frequencies, one for bass, one for treble,
and one for the very high overtones that add definition and clarity to the reproduction.
Stereophonic sound requires two program channels, each of which carries the full §

frequency range, bass, treble, and super-overtones.
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TWO TRACK STEREO TAPE RECORDER

VARYING LEVELS OF SOUND SOURCES TO RESPECTIVE MICROPHONES REPRODUCTION OF STEREQ RECORDING FROM STEREODISC
NOTE PERFECT REPRODUCTICN OF INSTRUMENT PLACEMENT

HOW DO YOU PUT TWO CHANNELS ON ONE DISC?

A conventional LP has a groove that wiggles from side to side to correspond with
all the frequencies in the program, from 16 cycles to 25000 cycles as on an AUDIO
FIDELITY record. But the groove stays level, it does not go up and down. For stereo-
phonic recordings, each channel, one for the left loudspeaker and one for the right,
makes the groove go both up-and-down and sideways at the same time. But the com-
bination is different for each channel. This enables the specially-designed stereo pickup
to separate the vibrations from 2 single groove and produce two high-quality program
outputs at the same time without getting them mixed. Each channel from the pickup

must be amplified with a separate amplifier connected to its own loudspeaker.



HOW CAN | GET THE BEST RESULTS FROM
THE STEREO RECORD ?

Now you have the stereophonic program and you want to use your loudspeakers
to give the best possible rendition. First choose good—but not necessarily expensive—
loudspeakers. The important things are that they have a smooth frequency response
(give uniform rendition of all musical tones) and that (especially with the more elab-
orate types) the sound is well integrated from each speaker in the system. (Adequate
dispersion or spreading of the high notes is very important in stereo — check speakers

for good diffraction).

Separate loudspeaker systems spaced apart will usually sound better for stereo-
phonic sound. If the room is small (say 12’ by 14" or less) a built-in console type system
with the speakers placed at either end of the cabinet should sound quite well. Furnishing
and arrangement can make quite a difference, so these rules for speaker placement

x are flexible. Experimentation is the only way to be sure that you have the best set-up

for your room.
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WHAT CAN | PLAY WITH WHAT?

An Audio Fidelity record can be played with any pickup, but naturally you want
to get the best from it. A stereo disc should be played with a stereo pickup. It will play
with an old style LP pickup, and will give high fidelity sound that way. But it will not
produce stereophonic sound that way. And many old style LP pickups, though quite
good for their own purpose, may not be compatible, although they sound alright as

high fidelity. We advise playing stereo recordings only with stereo pickups.

However a stereo pickup will play the older Audio Fidelity and other high fidelity
records. But it will still only sound like high fidelity. You need both a stereo pickup and

a stereo record to get real stereophonic reproduction.




STEREODISC* RELEASES

Sealed 1 protective Polyethylene case, complete with technical data.

EACH AUDIO FIDELITY STEREODISC* 12 INCH STEREOPHONIC LONG PLAYING RECORD $6.95
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