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AUDIO FIDELITY RECORDS
TOTAL FREQUENCY RANGE RECORDINGS

The perfect gift for the high fidelity enthusiast any time of the
year! These are not just records . . . each is a tremendous
emotional experience!

‘reg. app. $595 each 12 inch LP Listenublé Lafin tempos mpla.erIC! ’by
Pedro Garcia and the Del Prado
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Moon-drenched Cha Cha rhythms Melodic handbells ring in the Yule- Traditional music of the Bullfight
Pedro Garcia and the Del Prado tide season. A unique gift and Ring. All new selections. Complete
Orchestra. AFLP 1837 card_in one package. AFLP 1804 with four-color_book. AFLP 1835
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Sinuous, exotic Tange melodies Jo Basile and is aordion spin a Enchanﬁn melodies of Rome as
Pedro Garcia and the Del Prado melodic spell of love . . . of ro- played by Jo Basile, his accordion
Qrchestra. AFLP 1838 mance . . . of Paris! AFLP 1815 and orchestra. AFLP 1822.

AUDIO FIDELITY, 1Inc., 770 Eleventh Ave., New York
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Here is an extraordinary new product designed
to protect, preserve and facilitate storage of your
Sonoramic Wide Latitude Recording Tape. It’s
the exclusive NEW Sonoramic permanent plastic
tape container. Sonoramic’s fine quality magnetic
recording tape PLUS the new container makes
this your best buy in recording tape.

Here’s the story on the container:

® Protects tape against dust and dirt.

® Made of high-impact, shatter-proof, polystyrene
plastic in handsome decorator color.

® Opens at flick of finger pushing tape forward
for easy access.

® Stacks neatly on shelf, bookcase, or table.

® Dovetail strip (available from company) lets
you hang a row of tape containers on wall.

® Unique Sonoramic indexing system on pressure
sensitive labels included free in every package.
Permits you to keep tabs on all recordings.

® Tape time ruler on carton permits accurdte
measurement of elapsed and remaining time.

Inside the container...

...is Sonoramic Wide Latitude Recording Tape,
a superb new miracle of recording tape engineer-
ing. From the selection of raw materials, to coat-
ing, slitting and packaging —this tape reflects the
care and precision it takes to make a quality
product. Here’s the story on the tape:

2 A DuPont trade mark.

on 7” reels. These include: Stendard Play, 1%

THE QUALITY

RECORDING TAPE

IN THE NE

PERMANENT

PLASTIC CONTAINER

® Distortion-free recordings guaranteed by exclu-
sive time-temperature dispersing techniques.

® Broad-Plateau Bias assures maximum perform-
ance regardless of make of recorder, line volt-
age fluctuations, tube age, head condition.

® High resistance to abrasion, print-through and
cupping.

® Life-time lubrication eliminates squeal, layer-
to-layer adhesion, and deposits on heads.

There are three tapes designed for all uses—all

mil acetate, 1200 feet, meets rigid requirements
for both professional and home use. Long Play,
1 mil mylar,* 1800 feet, a premium quality tape
designed for maximum strength and immunity
against heat, humidity and other weather condi-
tions. Extra Long Play, 1% mil mylar,* 2400 feet,
a high quality tape useful for exira recording
time, and where tape tension is not excessive.

‘When you buy your next reel of tape remember
these facts: not only do you get the excellent
quality of Sonoramic Wide Latitude Recording
Tape—but:every reel comes in its own handsome
permanent plastic container.

NOTE: To the first 50 people who write in re-
questing it — we’ll be happy to send out a free
Sonoramic tape container. Please remember:

' we can only do this with the first 50 requests:
Write to Dept. b-102, Ferrodynamics Corporation,
Lodi, New Jersey.

é"‘“’"’b‘ CORPORATION © LODI, NEW JERSEY

AUDIOCRAFT MAGAZINE

«..or in bookcase.



Servo Hi-Fi System

Whatever the hi-fi shows may produce
in the way of new developments (this is
written a week before the New York
show), I am pretty sure they will show
nothing more provocative than the new
servo amplifier/speaker system recently
announced by the Integrand Corporation.

Very briefly, this is a three-channel
speaker system (woofer, middle-range
speaker, and tweeter) in which the
speakers are direct-coupled to their am-
plifiers. Each speaker has a special sens-
ing (or feedback) winding through
which feedback is applied to the ampli-
fier input. The illustration shows a
simplified block diagram of the system.
Because the feedback reflects the mo-
tional performance of the speakers, this
is a true servo amplifier system like those
used to control mechanical processes
where any change in the movement one
is attempting to control is immediately
sensed and corrected. The feedback of
the conventional hi-fi system, on the
other hand, does not directly reflect or
correct the movement of the speaker;
it merely offers a certain indirect resis-
tance (or damping) to the movement.

It has long been recognized that this
servo-type action would be a wonderful
way to control speaker performance. Ex-
perimenters have produced special speak-
ers with feedback coils to achieve such
a result, or have modified conventional
speakers to permit such feedback. It
has long been known that such a sys-
tem would provide a means of control-
ling the distortion of the speaker, where-
as conventional feedback is largely
limited to controlling the distortion of
the amplifier.

The servo feedback would correct for
a nonlinearity in the suspension or
magnetic field of the speaker; any non-
linearity in the movement of the speaker
would change the feedback and bring a
change in amplification to compensate
for it. If, for example, the suspension
began to resist movement at wide ex-
cursions, this would be reflected in the
feedback; gain would be increased to
deliver a higher voltage to overcome the
resistance, and the movement of the
air would be held to greater uniformity
—as if the resistance remained constant
and linear.
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It would also correct for frequency
nonlinearity, assuming piston action of
the cone. If the cone movement at some
frequencies were less than at other fre-
quencies, the feedback would be de-
creased, the gain of the amplifier in-
creased to provide more driving voltage,
and this, in turn, would increase cone
movement, resulting in increased output.
Not only that, it would tend to overcome
many kinds of nonlinearity produced by
the speaker enclosure. If cabinet reso-
nance tended to make the cone move
more freely and produce a higher output,
feedback would be increased, amplifier
gain decreased, drive reduced, and the
movement of the cone reduced also.
Even standing waves in a room — which
have a tendency to increase or reduce air
resistance to the movement of the cone
—would be cotrected to some degree.

In short, a true servo system embrac-
ing the speaker cone itself would clearly
provide an ideal method of controlling
the production of sound by a speaker,
by extending the benefits of feedback to
the transducer itself. In such a system
the amplifier is not only the driving ele-
ment, but also the controlling and bal-
ancing element, making up through
changes in its own performance for any
inadequacy or aberration in the per-
formance of the speaker. This assumes
no cone breakup, which can be mini-
mized in multiway systems.

There is nothing new about the servo
idea. It has been widely applied to con-
trol all sorts of mechanical processes,
even those involving thousands of tons
of mass. Modern ships and. planes are

Block diagram of Integrand system shows
fiﬁ_ers and. -feedback . coils.
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held on course automatically by such
servomechanisms. They are, to a large
extent, constructed by processes in which
servomechanisms play a controlling part.
Why the commercial application of ser-
vomechanisms to high fidelity has been
so long delayed is rather puzzling, but
there is no doubt in my mind that we
shall be seeing and hearing a lot more
about this kind of high fidelity in the
future.

The Integrand system combines the
speakers and amplifiers. Preamplifiers,
control units, and input sources may be
any of the conventional units currently
avajlable. The target price for the mon-
aural model is $395. If the claimed re-
sponse of #=3 db between 30 and 16,000
cps (mind you, that is “acoustic” re-
sponse) and useful response from 20 to
20,000 cps is realized, this price will
represent one of the biggest bargains
in hi fi

The Integrand system is apparently
intended to compete in the field of gen-
uine hi fi against the proven fine per-
formance of highly refined conventional
speakers and amplifiers. Whether it will
actually deliver performance that will
satisfy the critical listeners who form
this market remains to be seen, but the
possibility that servo-type systems are
capable of high-quality performance
with low-cost components, is certain to
strike those elements of the industry
mass producing packaged hi fi. The
most obvious advantage of servo opera-
tion is that it can provide very high com-
pensation for basically poor speakers and
enclosures. Consider, for example, the
possibilities of three 5-wartt transistor
servo amplifiers driving three $4 produc-
tion speakers, in a “de luxe” hi-fi con-
sole. I have no doubt that even today’s
elementary transistor amplifiers would
deliver better performance from such a
servo combination than one of the 20-
watt vacuum-tube amplifiers driving
present console combinations of this
type. For that matter, consider the
possibility of a transistor servo system
with a small single-channel speaker in
a table-model phonograph. I have no
doubt that one can be built that would
sound pretty good even to critical ears,
particularly in the range below the cone-
breakup frequency.

For this reason I believe the hi-fi

AUDIOCRAFT MAGAZINE



servo amplifier is most likely to find im-
mediate application in mass-produced
packaged units. Furthermore, I believe
that the improvement brought about
through such application will make
packaged equipment a far more serious
threat to the high-fidelity industry than
it now is. On the other hand, the ap-
plication of the servo principle to high
fidelity can produce a corresponding im-
provement in this field. Speakers with
sensing coils for feedback are long over-
due. The application of the servo
method would work with and improve
the performance of presently available
amplifiers, although the increased phase
shift would be a problem. Once such
speakers became available, amplifiers
could be designed to accommodate the
sarme variety of speakers as they now do
and thus preserve the leeway for personal
and individual preference which com-
ponent hi fi today offers. The applica-
tion of the servo system would be a big
step toward eliminating the present in-
adequacies of speaker performance —
even of our best speakers in our best
enclosures.

Enclosure problems would be mini-
mized; improved performance could be
achieved from smaller and simpler en-
closures. Furthermore, this could be one
way in which the cone or motor speaker
could fight back against the possible
competition of wide-range electrostatics.
On the other hand, electrostatics provide
basically simpler possibilities for servo
control. All that is necessary is for
somebody to invent a practical way of
translating the change in capacitance of

a moving electrostatic speaker into a
change of voltage or current which can
operate a feedback loop. No sensing
coil would be necessary.

In short, I am willing to bet that the
Integrand system is just the first step in
a transition of the hi-fi technique into
the servomechanism field. Though the

advantages promise greater commercial

success to the mass producers of hi fi,
they will in the end also improve the

highest-quality equipment. * But it is

cerrainly high time for engineers to put
their minds and slipsticks to work on the
further applications of the principle to
both fields.
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* World's Finest Hi-Fi in Kit Form
* Beautiful Custom-Styled Line
* Advanced, Easiest-to-Build Design
* Money-Saving Hi-Fi At lts Best
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Model 5399 5

Y.754
Only $3.99 dewn .

- 3 - » - wife 1 »

NEW knight-kit Hi-Fi Preamplifier Kit
Revolutionary bi-fi preamplifier-equalizer at amazing
low cost. Features precise equalization guaranteed with-
in 0.5 db of recommended accuracy! Exclusive new
printed-circuit switches and 2 printed-circuit wiring
boards for easy, error-free assembly; built-in power *
supply; response, = 0:5 db, 10-50,000 cps; 8 inputs
(including tape head); 16 equalization combinations; ‘..
separate Bass and Treble controls; separate Level and
Loudness controls; Rumble Filter Switch; DC on all
tube filaments; separate output to recorder; 2 extra AC
outlets. Beautiful custom-styled case, 43 x 13 x 8",
%e;d{b for easy, money-saving assembly. Shpg. wt., -

4 lbs. ;

Model Y 754. Net, F.O.B. Chicago, only........5395

knight=Kkit 25-Watt Basic Amplifier Kit

’;‘3‘5‘-‘5' o Printed-Circuit Wiring Board
T . s 50 * Williamson-Type Circuit
: f [ * £0.5 db, 10-120,000 cps
Only $4.45 » Over 25 Watts Qutput

down Ideal for use with preamp above. Linear-
deluxe circuit delivers 25 watts of virtually £
fiawless response. Printed-¢ircuit board for easy as-
sembly; balance control for precise adjustment of
7t i output tubes; variable damping control. Response: :
+ 0.5 db, 10-120,000 cps at 20 watts. Harmonic distortion; 0.15%, at
25 watts. Intermodulation: 1.0% at 20 watts, Output impedances: 4, 8, .
16 ohms. Chrome-plated chassis, 63 x 14 x 9”. Easy to assemble. .
Shpg. wt., 25 lbs.
Model Y-755. Net, F.O.B. Chicago, only

features:

« Printed Circuit Switches

« 2 Printed Circuit Boards

« Equal. Guar. Within ¥4 db
« DC on Tube Filaments

« Loudness & Level Controls
« Cathode Follower Qutput

o Latest Custom Styling
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ALLIED RADIO CORP., Dept. 54-M7
100 N. Western Ave., Chicago 80, Il

Ship the following Hi-Fi KNIGHT-KITS:
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ireat your famaly

o all the fun and enjoyment
of fine high fidelity at
one-half the price you
would expect to pay

HERE'S ALL YOU NEED

w3

HEATHKIT
HIGH FIDELITY FM TUNER KIT

This FM tuner is your ieast expensive source of high
fidelity materiall Stabilized oscillator circuit assures
negligible drift after initial warmup. Broadbana IF
circuits assure full fidelity, and 10 microvolt sensitivity
pulls in stations with full volume. High-gain cascode
RFamplifier, and automatic gain control. Ratio detector
gives high-efficiency demodulation. All tunable com-
ponents prealigned. Edge-iluminated dial for easy
tuning. Here is FM for your home at a price you can
afford. Shpg. Wt. 7 Ibs.

MODEL FM-3A $25.95 (with cabinet)
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HEATHKIT
BROADBAND AM TUNER KIT

This tuner differs from an ordinary AM radio in that it
has been designed especially for high fidelity. The
detector uses crystal diodes, and the IF circuits are
“broadbanded" for fow signal distortion. Sensitivity
and selectivity are excellent. Quiet performance is
assured by 6 db signal-to-noise ratio at 2.5 uv. All
tunable components prealigned. Incorporates AVC,
. - . two outputs, and two antenna inputs. Edge-lighted

S glass slide rule dial for easy tuning. Your "best buy"
AM TUNER ‘ in an AM tuner. Shpg. Wt 8 Ibs.

MODEL BC-1A $25.95 (with cabinet)

HEATHKIT "MASTER CONTROL"
PREAMPLIFIER KIT

This unitis designed to operate asthe "master control™*
for any of the Heathkit Williamson-type amplifiers, and
includes features that will do justice to the finest pro-
gram material. Frequency response within =1% db
from 15 to 35,000 CPFS. Full equalization for LP, RIAA,
AES, and early 78's. Five switch-selected inputs with
separate fevel controls. Bass and trebie control, and
volume control, on front panel. Very attractively styled,
and an exceptional dollar value. Shpg. Wt. 7 ibs.

MODEL WA-P2 $19.75 (with cabinet)
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HEATHKIT "“BASIC RANGE"
HIGH FIDELITY SPEAKER SYSTEM KIT

The very popular model SS-1 Speaker System provides amaz-
ing high fidelity performance for its size because it uses
high-quality speakers, in an enclosure especially designed to
receive them,

It features an 8 mid-range-woofer to cover from &QC to 1600
CPS, and a compression-type tweeter with flared horn to
cover from 1600 to 12,000 CPS. Both speakers are by Jensen,
The enclosure itself is a ducted-port bass-reflex unit, measur-
ing 114" H x 23" W x 113" D and is constructed of veneer-
surfaced plywood, 4" thick. All parts are precut and pre-
drilled for quick assembly.

Total frequency range is 50 to 12,000 CPS, within =5 db.
Impedance is 16 ohms. Operates with the *"Range Extending’’
(SS-1B) speaker system kit later, if greater frequency range
is desired. Shpg. Wt. 30 Ibs. MODEL SS-1 $39.95

HEATHKIT “RANGE EXTENDING”
HIGH FIDELITY SPEAKER SYSTEM KIT

The SS-1B uses a 15” woofer and a small super-tweeter to
supply very high and very low frequencies and fill out the
response of the “'Basic'' (SS-1) speaker system at each end
of the audio spectrum. The SS-1 and SS-1B, combined, pro-
vide an overall response of =5 db from 35 to 16,000 CPS Kit
includes circuit for crossover at 600, 1600 and 4000 CPS
Impedance is 16 ohms, and power rating is 35 watts. Measures
29" H x 283" W x 17}4” D, and is constructed of veneer-surfaced
plywood, ¥%” thick. Easy to build! Shpg. Wt. 80 Ibs.

MODEL SS-1B $99.95

...and save!

HEATHKIT “LEGATO”
HIGH FIDELITY SPEAKER SYSTEM KIT

The fine guality of the Legato Speaker System Kit is matched
only in the most expensive speaker systems available. The
listening experience it can bring to you approaches the
ultimate in esthetic satisfaction.

Frequency response is =5 db 25 to 20,000 CPS. Two 15”
theater-type Altec Lansing speakers cover 25 to 500 CPS, and
an Altec Lansing high frequency driver with sectoral horn
covers 500 to 20,000 CPS. A precise amount of phase shift in
the crossover network brings the high-frequency channel
into phase with the low-frequency channel to eliminate peaks
or valleys at the crossover point. This is one reason for the
mid-range “presence’’ so evident in this system design.

The attractively styled “contemporary'’ enclosure empha-
sizes simplicity of line and form o blend with all furnishings.
Cabinet parts are precut and predrilled from 3%” veneer-
surfaced plywood for easy assembly at home. impedance is
16 ohms. Power rating is 50 watts for program material. Full,
smooth frequency response assures you of outstanding high
fidelity performance, and an unforgettable listening experi-
ence. Order HH-1-C (birch) for light finishes, or HH-1-CM
(mahogany) for dark finishes. Shpg. Wt. 195 Ibs.

MODELS HH-1-C or HH-1-CM $325.00 each

Pioneer in
“do-it-yourself”’ |

electronics

COMPANY

A subsidiary of Daystrom, Inc.
Benton Harbor 18,Mich.
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70-WATT AMPLIFIER

easy-to-build designs by

You get more comprehensive
assembly instructions, higher
quality circuit components, and
more advanced design features,
when you buy HEATH hi-fil

HEATHKIT 70-WATT
HIGH FIDELITY AMPLIFIER KIT

This new amplifier features extra power
reserve, metered balance circuit, variable
damping, and silicon-diode rectifiers, re:
placing vacuum tube rectifiers. A pair of
6550 tubes produce full 70-watt cutput with
a special-design Peerless output trans-
former. A quick-change plug selects 4, 8
and 16 ohm or 70 volt output, and the
correctfeedbackresistance. Variable damp-
ing optimizes performance for the speaker
system of your.choice. Frequency response
at 1 wattis =1db from 5 CPS to 80 KC with
controlled HF rolloff above 100 KC. Har-
monic distortion at full output less than 2%,
20 to 20,000 CPS, and intermodulation dis-
tortion below 1% at this same level. Hum
and noise are 88 db betow full output.
Variable damping from .5 to 10. Designed
to use WA-P2 preamplifier. Express only.
Shpg. Wt. 50 Ibs. MODEL W-6M $109.98

8
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HEATHKIT 25-WATT
HIGH FIDELITY AMPLIFIER KIT

The 25-watt Heathkit model W-5M is rated
"best buy'' in its power class by indepen-
dent critics! Faithful sound reproduction is
assured with response of =1 db from 5 to
160,000 CPS at 1 watt, and harmonic distor-
tion below 19 at 25 watts, and IM distortion
below 1% at 20 watts. Hum and noise are
99 db below rated output, assuring quiet,
hum-free operation. Output taps are 4, 8
and 16 ohms. Employs KT66 tubes and

-Peerless output transformer. Designed to

use WA-P2 preamplifier. Express only.
Shpg. Wt. 31 Ibs. MODEL W-5M $58.75

HEATHKIT
ELECTRONIC CROSS-OVER KIT

This device separates high and low fre-
quencies electronically, so they may be fed
through two separate amplifiers driving
separate speakers. The XO-1 is used he-
tween the preamplifier and the main ampli-
fiers. Separate amplification of high and
low frequencies minimizes IM distortion.
Crossover frequencies are selectableat 100,
200, 400, 700, 1200, 2000, and 3500 CPS.
Separate leve!l controls for high and low
frequency channels. Attenuatien is 12 db
per octave. Shpg. Wt. 6 ibs.

MODEL XO-1 $18.95

25-WATT AMPLIFIER

E2d et L =

HEATHKIT W-3AM
HIGH FIDELITY AMPLIFIER KIT

Features of this fine Williamson-type ampli-
fier inciude the famous Acrosound mode!
T0-300 “‘ultralinear'' transformer, and 5881
tubes for broad frequency response, low
distortion, and low hum level, Response is
=1 db from & CPS to 150 KC at 1 watt.
Harmonic distortion is below 1% and IM
distortion below 1.3% at 20 watts. Hum and
noise are 88 db below 20 watts. Provides
output taps of 4, 8 or 16 ohms impedance.
Designed to use WA-P2 preamplifier. Shpg.
Wit. 29 Ibs. MODEL W-3AM $43.75

HEATHKIT W-4AM
HIGH FIDELITY AMPLIFIER KIT

A true Williamson-type circuit, featuring
extended frequency response, low distor-
tion, and low hum levels, this amplifier can
give you -fine listening enjoymert with a
minimum investment. Uses 5881 tubes and
a Chicago-standard output transformer.
Frequency response is =1 db from 10 CPS
to 100 KC at 1 watt. Less than 1.5% har-
monic distortion and 2.7% intermodulation
at full 20 watt output. Hum and noise are
95 db below full output. Transformer tapped
at 4, 8 or 16 ohms. Designed to use WA-P2
preamplifier. Shipped express only. Shpg.
Wt, 28 Ibs. MODEL W-4AM $39.75
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20WATT AMPLIFIER
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A-8C

| 20-WATT ANMPLIFIER

...top HI=F1 performance

HEATHKIT A-9C
HIGH FIDELITY AMPLIFIER KIT

This amplifier incorporates its own preampii-
fier for self-contained operation. Provides 20
watt output using push-pull 6L6 tubes. True
high fidelity for the home, or for PA applica-
tions. Four separate inputs—separate bass and
treble controls—and volume control. Covers 20
to 20,000 CPS within =1 db. Output trans-
former tapped at 4, 8, 16 and 500 chms. Har-
monic distortion less than 1% at 3 db below
rated output. High quality sound at low cost!

Shpg. Wt. 23 Ibs. MODEL A-9C $35.50

HEATHKIT A-TD
HIGH FIDELITY AMPLIFIER KIT

This is a true high fidelity amplifier even
though its power is somewhat limited. Built-in
preamplifier has separate bass and treble con-
trols, and volume control. Frequency response
is =1} db from 20 o 20,000 CPS, and distor-
tion is held to surprisingly low fevel. Output
transformer tapped at 4, 8 or 16 ohms. Easy to
build, and a fine 7-watt performer for one just
becoming interested in high fidelity. Shpg. Wi,

10 Ibs. MODEL A-7D $17.95

Model A-7E: Same as the above except with
extra tube stage for added preamplification.
Two switch-selected inputs, RIAA compensa-
tion, and plenty of gain for low-level cartridges.
Shpg. Wt. 10 Ibs. $19.95
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WA
20-WATT AMPLIFIER

SO
! . T.WATT AMPLIFIER

World’s finest
electronic equipment
n kit form. ..

HOW TO ORDER. ..

Just identify the kit you desire

by its model number and send check or
money order to address below, Don't hesitate
to ask about HEATH TIME

PAYMENT PLAN.

t Pioneer in ‘
b “do-it-yourself” §
| electronics

A subsidiary of Daystrom, Inc.
Benton Harbor 18,Mich.

NAME

ADDRESS

CITY & STATE

Please send FREE Heathkit Catalog




DYNAKIT PREAMPLIFIER

The Dynakit preamplifier, recently in-
troduced by the Dyna Company, includes
a printed-circuit board on which all
components are premounted and dip
soldered at the factory, a built-in voltage-
doubler rectifier to supply DC for the
filament circuits, and a unitized switch
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Dynakit unit is bandsome and compact.

which contains 19 components for ac-
curate compensation of recording charac-
teristics.

The Dynakit utilizes 2 new type of
all-feedback tone control with a flat
center setting, and a control range of
#20 db at 30 c¢ps and =15 db at
15,000 cps. Frequency response is said
to be =0.5 db from 6 ¢ps to 60,000 cps
at any setting of the volume control
Distortion is stated to be less than 0.1%
at full output.

Six inputs are furnished, with one
being an option of extra phono, tape
head, or microphone. A feature of value
to tape recordists is the tape AB monitor
switch which permits comparing the in-
put with the recording. An additional
front-panel control permits elimination
of the loudness compensation of the
volume control.

A complete brochure with perform-
ance and design information abour the
Dynakit preamplifier is available on re-
quest.

ESL DUST BUG

The ESL Dusz Bug is an English inven-
tion which is supposed to solve the
problems of dust, lint, and static build-
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Dust Bug assembly fits any turntable.

up on phonograph records and pickup
styli. The device is manufactured by
Electro-Sonic Laboratories.

The Dust Bug consists of a special

10

tuft of nylon fibers and a plush pad
assembly mounted on a transparent plas-
tic arm. The arm can be attached to
a turntable by means of a suction-cup
base.

Before a record is played, the plush
pad of the Dust Bug is moistened with
a special fluid from a replaceable ap-
plicator. This fluid helps to loosen
groove dust and dirt, which is then col-
lected by the pad. It also eliminates the
static charge present on most records.

The ESL Dust Bug, complete with
fluid in applicator, costs $5.75 and is
available from high-fidelity equipment
dealers.

WHARFEDALE SPEAKER SYSTEM

Wharfedale Model SFB/3 is a 3-way
speaker system developed by G. A.
Briggs. The system includes a special
group of 12-inch, 10-inch, and 3-inch
speakers, tuned and integrated with a

sand-filled bafle. The SFB/3 is distrib-

# e = .
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Cabinet illustrated is Windsor Deluxe.

uted in the United States by British In-
dustries Corporation.

Two styles of the SFB/3 are avail-
able: the Warwick Custom, priced at
$199; and the Windsor Deluxe, $249.
In both cases, the speakers and engineer-
ing principles are identical, but the out-
ward cabinet appearance varies. Each
model is made in walnut, mahogany,
and blond finishes.

Additional information on the SFB/3
is available on request.

PICKERING CARTRIDGE

A new, single, miniature magnetic car-
tridge for high-fidelity reproduction
from phonograph records was announced

by Pickering & Company recently. The
new Series 370 Single Fluxvalve meas-
ures only 34 in. by % in. by 1 in., and
is said to mount in any type of high-
fidelity pickup arm with 14-inch mount-
ing center.

The Series 370 Single Fluxvalve is
said to have a flat frequency response

Two views of the Series 370 Fluxvalve.

from 10 to 30,000 cps, and an output
of 25 mv at 1,000 cps. It feeds into a
recommended load of 27,000 ohms. It
will track at from 2 to 6 grams, depend-
ing on the pickup arm used, according
to the manufacturer.

Prices of the Series 370 Fluxvalve
range from $17.85 for the Model 370-
18 with 2 1-mil sapphire stylus to $35.85
for the Model 370-5D with l4-mil
diamond.

Additional information about the
Series 370 Single Fluxvalve cariridge
will be furnished on request.

FLUSH MOUNT

The Sargent-Rayment Co. has announced
that all models of its regular line of
high-fidelity tuners and amplifiers are
now available with a flush-mounting es-
cutcheon for mounting in consoles or
walls. Flush-mounted models will carry
the same model numbers as the cabi-

Sargent-Rayment line is easily built-in.

neted models with an M added to signify
mounting escutcheon.

There are two accessory kits available:
one for conversion of a cabinet model to
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a flush-mounted model, and the other
for conversion of a flush-mounted model
to a cabinet model.

A brochure on Sargent-Rayment flush-
models and kits is available on request.

MINIATURE RF TUBE

Amperex Electronic Corporation has an-
nounced the immediate availability of
the new ECC85/6AQ8. A miniature,

RF amplifier tube bas internal shield.

high-mu, high-transconductance twin tri-
ode, the ECC85/6AQ8 has been speci-
cally designed for use in AM and FM re-
ceivers as a grounded-grid or grounded-
cathode RF amplifier and as a self-os-
cillating frequency converter or cascode
amplifier. Through the use of an in-
ternal shield, separating both triode sec-
tions, the ECC85/6AQ8 is said to reduce
oscillator radiations from the antenna of
the receiver to an extent not obtainable
with previously available twin triodes.
Higher transconductance permits in-
creased front-end gain and lower noise,
according to the manufacturer.

Detailed data and applications engi-
neering information are available on re-
quest.

AEROVOX DEGAUSSER
The Aerovox Type 710 heavy-duty de-
gausser is constructed of heavy-gauge
steel with a baked-enamel finish. It
produces a strong external field when

iy el
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New Aerovex beavy-duty tape degausser.

connected to 110-volt, 60-cps AC line,
and it will bulk-erase 10-inch and
smaller spools of magnetic recording
tape, according to the manufacturer. The
degausser is designed for alternating
operation of 10 min. on and 10 min. off.
Weight of the unit is 15 pounds. The
list price is $49.95.
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ALLIED BOOKLET ON HI-FI

Allied Radio Corporation of Chicago has
announced the release of a revised edi-
tion of the booklet, This Is High Fi-
delity. Assuming no previous back-
ground knowledge on the part of the
reader, this two-color booklet explains
high-fidelity reproduction from the sim-
plest of basic hi-fi components to stereo-
phonic sound. Succeeding sections cover
the basic hi-fi phono system, the function
of different components in a hi-fi system,
modernizing existing equipment, adding
extension speakers, choosing compo-
nents, and budget considerations.

This Is High Fidelity is available at
10¢ a copy from Allied Radio Corpora-
tion, 100 N. Western Ave., Chicago 80,
IIl. It should be ordered under stock
number 39 K 000.

NEW WOOFER

A new moderate-price 12-inch woofer,
the General Electric A1-403, has several
design features for improved low-fre-

ot N
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GE dzoofer handles 40-1500 cps .r.ange.

quency reproduction to two- or three-
way hi-fi systems. The new speaker is
said to provide excellent low-frequency
power output in the 40-to-1,500-cps
range.

The A1-403 includes a built-in elec-
tromechanical  crossover  system  for

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

smooth rolloff at the 1,500-cps crossover
point. Terminals are provided for direct
connection of a tweeter, such as the
General Electric A1-404.

Suggested retail price of the A1-403
woofer is $29.95.

STROMBERG-CARLSON TUNER

An FM-AM tuner, the Model 403B, has
been added to Stromberg-Carlson’s Cus-
tom Four Hundred line of high-fidelity
components.

The Model 403B tuner is fully en-
closed in a mahogany cabinet. The tuner
is said to have a frequency response of

Tuner contains two built-in antennas.

from 30 to 15,000 cps with less than
1% total harmonic distortion. Sensi-
tivity is stated o be 3uv for 20 db
quieting on FM, and 5 puv for 0.1 v
audio output on AM. Two antennas are
built in. Front controls are an FM-AM
selector and a tuning knob. A volume
control is located on the back of the
chassis. The cabinet is 7 in. high, 12 in.
wide, and 714 in. deep. The unit is
priced at about $105.

GRAY VISCOUS-DAMPED ARM

A new high-fidelity tone arm, Micro-
Balanced with two sealed wiscous-
damped pivots for both vertical and
horizontal movement, was recently an-
nounced by the Gray Manufacturing Co.

The latest Gray tone arm is statically
balanced around the vertical pivot to
provide tracking stability. The stylus
force is said to be adjustable from 0 to
15 grams, and the arm is designed for
records up to 12 in. in diameter. The
cartridge slide plugs in for easy removal

Gray tone arm employs viscous damping.

of cartridge and slide assembly. Single-
hole mounting is provided on turntable
mounting boards up to 34 in. thick.
Stylus height zbove ‘the mounting sur-
face can be adjusted over a 1-inch range.

II



HIS is an excellent time to pause and take stock of the many

fine books in the audio field published and reviewed on
these pages during the past year. A brief review of what's gone
before can be especially helpful while drawing up lists of gifts
which we'd like to give— and receive— this month. Such a
resumé can also help point up worth-while contenders for our valu-
able time, and eliminate the weak and trite.

Since over so volumes are involved, they've been catalogued
into logical divisions. In each category, the best ones in my
opinion are grouped toward the top and the poorer or less
worthy ones at the bottom, with a brief over-all impression or
comment following each. Of course, the order shown cannot

convey absolute ratings, since one particular book may be best
for the practicing engineer, another for the part-time hobbyist, erc.

I've tried to feature a particularly complete listing in the tran-
sistor area because of the increasing interest in these devices today.
Consequently, the listing at both the popular and engineering
transistor levels has been augmented with a number of books
and manuals not previously reviewed in this column in order
to give you a more comprehensive guide.

Prices are those of the least expensive versioms. For more de-
tailed discussions of any individual book, refer to the month of
the original review. All reviews appeared in 1957, except where
marked 1956.

Electronics (Popular)

Review
Publisher Price Date  Comments
Fawcert .75 Mar. Interesting and pictorial
New Am. Lib. .50 Nov. Lucid, entertaining
Pop. Mech. 2.95 Jan. Kits and projects
Am. Tech. Soc. 4.95 May Good for youngsters
Phil. Library 4.75 Feb. Wortdy, small print

Electronics (Textbooks & References)

Author Title

D.C. Hoefler Mechanix IHlustrated Hi-Fi Guide

M. Upton Electronics for Everyone

L. Stern Electronics Made Easy

R.L. Oldfield Radio-Television and Basic Electronics
AW, Keen Electronics

H.F. Olson Acoustical Engineering

L.B. Arguimbau Vacuum Tube Circuits and Transistors
Burris-Myer &

Goodfriend Acoustics for the Architect
S. Seely Electronic Engineering
M. Mandl Handbook of Basic Circuits — TV-FM-AM
J.L. Stewart Circuit Theory and Design
J.L. Hunter Acoustics

Van Nostrand 13.50 Nov. The standard reference

Wiley 10.25 Aug. Thorough, well written
Reinhold 10.00 Nov. Right up to date
McGraw-Hill 8.00 Jan. Fairly complete
Macmillan 7.50 Mar. Nonmath approach
Wiley 9.50 Jul Extremely advanced

Prentice Hall 8.s0 Nov. Theoretical -

General Hi-Fi

N.H. Crowhurst Understanding Hi-Fi Circuits Gernsback 2.90 Oct. Good, solid material
J. Marshall Maintaining Hi-Fi Equipment Gernsback 2.90 Dec. ’s6 Excellent
Radio Maga-
E.M. Villchur Handbook of Sound Reproduction zines 6.50 Aug. Advanced audio and acoustics
C. Fowler High Fidelity McGraw-Hill 4.95 Feb. Casual but good
A.B. Cohen Hi-Fi Loudspeakers and Enclosures Rider 4.60 Mar. Authoritative and complete
G.A. Briggs High Fidelity — The Why & How for Amateurs Wharfedale 2.95 Apr. British humor
W.E. Boyce Hi-Fi Handbook Sams 3.00 May General planning book
1. Greene The New High Fidelity Handbook Crown 4.95 Jul. For the layman
G. Slot Hi-Fi from Microphone to Ear Philips 2.75 Apr. European ideas
SM. Herman Hi-Fi Equipment Yearbook — 1957 Herman 1.95 Jun. Incomplete catalogue
Miscellaneous
J.E. Rider FM Transmission and Reception Rider $ 4.95 Sept. Thorough and complete
ARRL The Radio Amateurs Handbook ARRL 3.50 Aug. Good all round
J.F. Rider Obraining and Interpreting Test Scope Traces Rider 2.40 Sept. Excellent
R. Scharff Easy Ways to Expert Woodworking McGraw-Hill 3.95 Apr. Features DeWalt tools
A. Schure Frequency Modulation Rider .90 Sept. Simple and good
A. Schure Inverse Feedback Rider .90 Jun. Easy to follow
R.L. Swiggett Introduction to Printed Circuits Rider 2.70 Jan. Interesting coverage
J. Darr How to Install and Service Intercommunications Systems  Rider 3.00 Jun. Complete guide
A. Schure Antennas Rider 1.50 Nov. Well presented
A. Schuse Resonant Circuits Rider 1.25 Oct. Simple, good
A. P. Hale Electrical Interference Phil. Library 4.50 Nov. ’s6 Interesting — long
A.D. Jones Frequency Modulation Receivers Phil. Library 6.00 Oct. Overly verbose
A. Haas The Oscilloscope at Work Phil. Library  10.00 Jul. Long but limited
A. Douglas The Electrical Reproduction of Music Phil. Library  12.00 Aug. Electronic organ principles
A. Douglas The Electronic Musical Instrument Manual Pitman 7.50- Aug. Typical commertcial organs
Tape Recording
Radio Maga-
H.D. Weiler Tape Recorders and Tape Recording zines $ 2.95 Dec. ’s6 Best on techniques
R. Hodgson How to Use a Tape Recorder Hastings 4.95 Jun. Best for ideas
J. Bayha All About Tape on Tape Tape Rec. 5.95 May Unique and good
K.A. Barbelen Ribbons of Sound - U.S. Camera 2.50 Nov. 's6 Well illustrated
C.J. Lebel How to Make Good Tape Recordings Audio 1.50 Mar. Nontechnical
C.A. Tuthill How to Service Tape Recorders Rider 2.90 Sept. Rather limited
Continned on page 50
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NEW 180 PAGE ELECTRONIC
CATALOG FEATURING
THE BEST BUYS IN THE BUSINESS

The newest and largest assortment of Electronic, Radio
and TY paris, Hn-Fn and Public Address Components and
systems, Test Equip t, tubes, Transister Kits and minia-
turized compononh for transistor circuitry, Ham Equip-
maent, Builders Kits, Taols, Books, Microscopes, Binoculars,
Tol-scopu. Cameras, and Dratting Equipment.—ALL AT
LOWEST PRICES—Cafanng to the economy minded
desler, serviceman, sngineer, technician, experimenter and
hebbyist. CRAMMED FULL OF MONEY SAVING BUYS,
SEND FOR YOUR FREE COPY TODAY.

[ntroduces Hi-Fi Gemas

.. . af prices everyone can afford

LAFAYETTE MASTER AUDIO CONTROL CENTER
with BINAURAL CHANNEL AND DUAL VOLUME CONTROL,

Yeors Aheod of Every Other Controfl Unit ... Aheod in Sound ... Aheuod in Styiing
Ahead In Design «++» Ahead In Features ... Available In Kit and Wired Form

This is not only the finest hi-fi preamp characterized by ynmaiched features, but it has been
functionally designed to keep pace with the conversion of your present hi-fi system to binsural
(Stereophenic) sound. Incorporates an  extra chonnel and duel volume control for binauvral
reproduction. Features include DC on il tube fil , negative feedback in every stage,
dual cathode follower output stoges ond lctest printed circuit construction. Less than 0.09%
IM distortion and less than 0.07 harmonic distortion at 1V, Hum and noise level better than
80 db below 3V. Uniformiy fiat frequency response over entire audible spectrum. 7 inputs for
every type of phono, tuner or tape. Tastefy! styling, brilliantly executed. Size 123 x 9% x
334”. Shpg. wi., 10%; 1bs.

KT7-300—iafayette Master Audio Control Kit Complete with cage and detailed csiembly in.

structi Net 39.50

I.1'-30—Sumo as above completely wired and tested with cage and instructien manual,
Net .

FREE .-
MFAYET7~ ;::,i’..if:,f;f
“CATALOS

DELUXE 70 WATT BASIC AMPLIFIER
¢ Conservatively Roted At 70 Watts ¢ Ultra-Stable ® Yoriable Damping
® Metered Bal And Bias Adj Controls e Available in Kit And Wired Form

Here's ultra-stability in 6 70 wott basic power omplifier ploying highest quality 1
conservatively rated to insure performonce and long life. Features matched peir KT 88's
and wide range lineor output transformer, vericble damping control, meter for bios ond
balance ond gold finished chassis. Frequency responss 10-100,000 cps =+ 1db. Hum ond
noise 90db below full output. IM distartion less than 113% ot 70 watts, less than 0.3%
below 30 watts. Harmonic distortion less than 2%, ot 70 wotts from 20 to 20,000 cps = 1db.
Output impedonce 4,8 and 16 ohms. Handsome decorctive cage perforated for Proper ventila-
tion. Size 14%7 x 10 x 734" including cage and knobs. Shpg. wt., 40 lbs.

KT-400—Liafayette 70 wait Deluxe Basic Amplifier Kit <o;nploh with coge and detailed

assembly instructions, Net 69.50
LA-70—Same as above compietely wired and tested with cage end instruction manval.
Net 94,50

PROFESSIONAL TURNTABLE WITH HYSTEﬁESIS-SYNCHRONOUS MOTOR

The Lafayette Model PK-225 is o true hysteresis-synchronous motar and is free from speed veriations due to fluctua.
tions in line voltage, load and temperature. It is the smocthest type kndwn, completely free from ‘'cogging® (the
minute variations of speed which show up as wow and flutter}l

“l ONLY LAFAYETTE'S HYSTERESIS—SYNCHRONOUS MOTOR, in its price class, is mede to exiremely fine toler-
,«*"‘ ances (on the order of .00001 inches)! Only Lafoyette's motor has 16 cores; a high permeability rotor magnet, bail
% thrust bearings, oilite sleeve bearings plus felt oil reservoir, cooling fins as an integral part of the rotor and a haliow
rotor core for maximum efficiency and minimum heat. Only Lafayette's moetor can be oiled from cbove, without disos-
o] sembly, through a unique oil feed system. Only Lafayette's motor has a self-aligning armature.
Here’s THE turntable—the lost word in professional high-fidelity performancel A fine precision instrument in every
i sense. Just look af some of these OUTSTANDING FEATURES:- WOW AND FLUTTER: Less then 0.29, ¢ TURN-

TA : Heavy, diecast aluminum, Lathe-turned for perfect balance and concentricity. 12” diameter—weighs approx.

bs. and provides amazingly constant speed; the extra-heavy rim acts just like o flywhee! to prevent speed vunuﬂons

O TRUE HYSTERESIS-SYNCHRONOUS MOTOR:For smooth, Jow-noise, wow- and flutter-free aperction ® RUM
BLE: AND NOISE: 50db below average recorded level ® INTEGRATED SPEED CONTROL: For all 3 speeds—-
78, 45 and 33%; rpm & 2 OVERSIZE, HEAVY DUTY IDLERS: Precision-ground; provide positive constant-speed
rim drive & SINGLE BALL THRUST BEARING Turntable rides smoothly over ball bearing floating on thin film of
oil & FREE FLOATING, SHOCK-MOUNTED MOTOR ¢ RUBBER CUSHION SHOCKMOUNTS ¢ AUTO-.
MATIC IDLER DISENGAGEMENT e CORK AND RUBBER MAT o STAINLESS STEEL PRECISION SPINDLE
* POWER REQUIREMENTS: For 105.130 volts, 60 cps AC; draws 16 V.A. @ ACCESSORIES SUPPLIED: 45 RPM
adapter, Strope disc @ SIZE: 2%” above and 4” below motor board; 14%,” deep x 1214” wnde o SHIPPING
WEIGHT: 16 tbs.
| Deluxe Woodbase for PK-225 and 12”7 Tone Arm {Specify Finish). Shps. wt., 13 fbs Net 14.95
Deluxe Woodbase for PK-225 and 16” Tone Arm {Specify Finish). Shpg. wt., 15 lbs Net 15.95
LAFAYETTE MODEL PK-225 Net 64.50

SPECIAL MONEY-SAVER COMBINATION SPECIAL

PK-225 Turntable, PK-90 12”7 Tone Arm, New GE VRII
Series Tripie-Play Cartridge Mode! 4G-052 with Genuine GE
Diamond and Sapjphire Styli. SPECIAL! ................. Net 81.50

r—_—-—_—_———.—;——————_

VISCOUS DAMPED TRANSCRIPTION TONE ARMS 165-08 LIBERTY AVE.R
| !

JAMAICA 33, N. Y.
SEND

12”7 VISCOUS
DAMPED TRANSCRIPTION
TONE ARM

loaAME —

——— — S T 2 o o T

|
—| LICENSED UNDER CBS |- FREE
3 | _U.S. PATENT 2678806 F :‘DDW ———————————— TG
16”7 VISCOUS 1O e e e e e e = = ZONE o —
:%’ﬁ gr@ & @& DAMPED TRANSCRIPTION | ) syave— — _ _ _ __ _______ __ 305
Pr170—17.95 TONE ARM H
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MODEL D130
15" Extended
Range

Loudspeaker

The only 15" extended range speaker made
with a 4" voice coil is the world-famous

JBL Signature D130. The farge voice coil

stiffens the cone for crisp, clean bass;
smooth, extended highs. Your basic
speaker, the D130 works alone at first,
{ater becomes a low frequency driver when
you add a JBL Signature high frequency
unit and dividing network to achieve the
ultimate excellence of a JBL Signature two-
way system.

burld w@'w
h the best.. .r,;

There are many more kits and loudspeakers | JAMES B. LANSING SOUND, INC., 2433 Fietcher Dr. » Los Angeles 33, Calif,
in the JBL Signature line. Whatever your needs,

1
you will find exactly the right unit or system l {
in the complete JBL Signature catalog. Send for ! |
your free copy. A limited number of technical I
bulietins are also available. Please ask only for | I
those in which you are vitally interested. | Name . l

o
! %
|
L ]

@ James B. Lansing Sound, Inc.

re

JBL signature
loudspeakers!

The careful work you do in building your
high fidelity sound system will be shown off to
best advantage if you use precision-made

JBL SIGNATURE Loudspeakers. These are the
most efficient units to be found anywhere,
made with the most exacting care, meticulous
attention to detail. Remember, it takes no more
~ effort on your part to build with the best.

MODEL D123
12” Extended
Range
Loudspeaker

With outstanding *'presence’ and clean
response throughout the entire audio spec-
trum, the D123 features an unusual shal-
low construction. Only 3%" deep, it is
designed to mount flush with the wall,
between studding, in any standard wa!l or
partition. Frequently, the D123 is used in
multiples in "infinite baffle” wall instal-
lations. In this case the JBL Signature 075
is a logical high frequency unit to add
when you advance to a two-way system.

MODEL 175DLH High Frequency Assembly

The acoustical lens is only available on
JBL Signature high frequency units. The
14 element lens on the 175DLH disperses
sound within the listening area over a 90°
solid angie, smoothly, with equal intensity
regardless of frequency. The acoustical
lens. is the greatest contribution to life-

. like high frequency reproduction in 20

- years, and it was developed for use with
high fidelity equipment by James B. Lans-
ing Sound, Inc. In addition to the lens the
175DLH consists of a high precision driver
with complex phasing plug and a machined
aluminum exponential horn. Designed for
crossover at 1200 cycles with the JBL
Signature N3200 Network.

Please send me the following:

] Free Catalog of JBL ] Name and address of Authorized JBL
Signature Products Signature Audio Specialist in my community

TECHNICAL BULLETINS ON:

J D130 [J D123 [} D208 [ 175DLH [J 075 [ 375 [1 150-4C

Address

City. Zone State.
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Gentlemen:

Two days ago the October issue of
AUDIOCRAFT arrived and I was de-
lighted to see the detailed report by Mr.
Joseph Marshall about the Knight-Kit
FM tuner. I had been seriously consider-
ing purchasing this kit from the Allied
Radio Corp. as a second FM tuner for
the stereo broadcasts which are available
to us here in Milwaukee at certain times
of the year. Mr. Marshall’s report greatly
encouraged me to purchase thiss FM-
tuner kit in the very near future.

On the same day there also arrived in
our house the October issue of Consumer
Reports published by Consumers Union
of US., Inc., 256 Washington Street,
Mount Vernon, N.Y. This issue con-
tained a rather detailed report of tests
of FM 'tuners, and the Knight-Kit FM
tuner was also listed and evaluated.

Mr. Marshall’s article, under the sub-
head “AUDIOCRAFT Test Results” on
page 30, reads:

“The performance of the Knight
tuner is excellent; especially gratifying is
the low distortion. In this respect it is
better than many higher-priced, ready-
made units, and not greatly inferior to
the expensive wide-band tuners. . . .
The distortion remained low and the
noise suppression was good.”

Consamer Reports, on the other hand,
gave the Knight-Kit FM tuner a low
rating, stating that distortion was very
high and AM rejection and selectivity
poor. )

The entire article on the EM tuner test
fesults as reported in the October issue
of Consumer Reports creates many
doubts and confusion in one’s mind, par-
ticularly when money to be spent for
high-fidelity components has to be care-
fully budgeted.

Perhaps you would care to comment
on these two repozts.

Adolph Rebensburg
Milwaukee, Wis.

The only comment we care to make on
Consumer Reports 75 2bis: the test results
and opinions expressed therein are very
often not in agreememt with the con-
sidered judgment of experienced men
recognized as hi-fi authorities, and who
spend full time working with bigh-fi-
delity equipment in various ways.

It is no secret that by choosing test
methods for the purpose, it is possible to
produce nearly any results desired. By
the same token, if test methods are used
inadvertemtly that do ‘mnot conform to

Continued on page 52
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R AANY sensible words have been

written and spoken about acciden-

tal electric shock, and innumerable safety

rules have been proposed. The old rule

of “one hand in the pocket at all times”
has been recited over and over.

But emphasis has been put oa high
voltages. Most electronic technicians and
hobbyists have some measure of respect
for kilovolts, but are contemptuous of
anything less than about 200. This is
dangerous, because caution should begin
on the primary side of the power trans-
former. An alarming number of killings
are caused by ordinary house current:
the stuff we have come to call “110".

People killed or injured directly by
110 (not by some side effect) have had
the current pass through their bodies.
The 110 found a long path, such as from
one hand or arm to the other, hand to
foot, arm to leg, etc. A typical short
path, the kind that seldom causes ditect
damage, is between two fingers of the
same hand. When injury is sustained a
large area of the body has usually suf-
fered contact. This often is the palm of
a hand, sole of a foot, thigh, forearm,
chest, back, or buttocks. If the skin is
moist, as it is when perspiring, the
lowered contact sesistance makes tragedy
almost certain.

Everyone should make it his business
to give house current the same respect
he ordinarily accords high voltages, and
to remove from his workshop, as well
as from the rest of his home, all line-
voltage booby traps.

Fasten a stout ground lead to any per-
manently installed machine tool and
connect its other end to a good ground
(a cold-water pipe, or a metal rod or
pipe driven deep into moist earth).
The frames of good portable electric
tools, such as drills, saws, and sanders,
are equipped by the manufacturer with
a grounding lead which hangs from the
plug-end of the power-cable. Don’t snip
this lead off. Use it the way it is intended
to be used — connect it to ground before
you insert the plug into the power outlet.
A cautious worker will also ground the
case of his soldering iron.

You will find that the power cables
of many of your test instruments are fur-
nished with similar grounds leads, Con-
nect these leads to ground —don’t just
let them dangle. A hot case on a test
instrtument does more than introduce
hum into a tested circuit: it is a potential
killer. If there happens to be no safety
ground on the instrument’s power cable,
fasten a dependable ground lead to the
case yourself. Of course, you will have
to remove it when the instrument is used
in circuits for which the reference po-
tential is not ground, bur that will be
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seldom. A line-voltage potential differ-
ence between two chassis or chassis and
case is dangerous! Use an isolating trans-
former when working with AC-DC de-
vices or series-filament transformerless
television receivers.

Most fatalities and injuries in the
shop are caused by current finding its
way back to ground through the worker’s
feet. Don’t tolerate a hot floor in your
workshop. The floor, your feet, and your
shoes always are damper than you would
think they are. Your shop should have
a floor of dry wood or other insulating
material; a cement floor very often is as
bad as plain earth. If you cannot have
an insulating floor or if the job demands
that you stand on the bare ground, wear
rubber-soled shoes or rubber overshoes.
If you are stuck with your present shop
floor, get a couple of good rubber mats
to stand on, or build a platform of dry
wood.

Never work on an energized power
circuit unless you have no other choice.
It is far better to pull the switch and
remove the fuses, putting them in your
pocket. While on this subject, we might
point out that only a fool checks the line
voltage with his fingers, although we
have seen some electricians check a 220-
volt line in this asinine manner. When
emergency conditions absolutely demand
that you work a power circuit hot, if
you are not expert in such work protect
your life by wearing rubber gloves and
rubber-soled shoes and don’t roll your
sleeves up. Also, remove rings, metal
watch bands, bracelets, etc.

Even when a piece of AC-DC equip-
ment is enclosed in an insulating cabinet,
there is still the possibility that a shock
will be picked up from the setscrews in
the tuning knobs. Use push-on knobs
that require no screws, or cover the
screw heads carefully with sealing wax.
Never, under any circumstances, use any
of the new fancy, all-metal knobs on hot
AC-DC equipment.

Even in transformer-isolated -elec-
tronic equipment, transformer primary
windings have been known to short-
circuit to the:core or case and thereby
make a chassis hot. This is another
reason why grounding all chassis is al-
ways a good idea.

Check your equipment regularly for
grounds and short circuits. Get your
ohmmeter out and go over all the elec-
tric equipment in the house. When
your soldering iron or electric drill
shows leakage between the case and
esther prong of the power plug, fix z2. |
Lose no time teplacing any frayed power
cords or broken plugs.

Remember to be careful; that way
you live longer.— RUFUS P. TURNER.
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T HE Patrician is probably best known
of all the verwdarge, elaborate, and
expensive loudspezker systems. To
many, it has become identified with an
ideal in sound reproduction, in the same
wishful-thinking category as a Rolls-
Royce or Continental.

There has been some justification for
this attitude, it must be admitred. Cur-
rent net prices for different finished
models of the Patrician vary from $819
to $1,086, a price range nat likely to
attract a mass market, even if it is quite
reasonable for what the buyer receives.
The Patrician is a four-way system com-
pletely horn-loaded over the entire range
of each driver. For the range from 200
cps dowaward, an 18-inch woofer is used
in a scaled-up Klipsch-type folded horn.
From 200 to G00.¢ps a pair of special
mid-bass drivers. I$ used in conjunction
with a smaller hors resting on top of

Fig. 1. Triangnlar braces (center) bold
togetber sides af 200-cps born assembly.

An AUDIOCRAFT kit report
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Patriciam 1V

the bass unit. Separate straight horn and
driver assemblies cover the ranges from
600 to 3,500 cps and from 3,500 cps
upward: these are mounted within the
mid-bass horn mouth. All the drivers
are the best that Electro-Voice makes.
Either the T350 VHF horn and driver,
or the T3500 Ionovac* assembly, is used
for the top range. The outer cabinet is
available in two styles and three finishes
in each style. These options account for
the differences in price.

There are, obviously, two ways in
which the audiocrafter can save money
in assembling a Patrician. One is by
omitting the outer cabiner, which serves
no acoustic function but which is large,
beautifully finished by the manufacturer,
and expensive in itself. The other is by
building the complex bass horn and mid-
bass horn and inswmlling the drivers.
Electro-Voice has encouraged do-it-your-
self efforts on the Patrician (as well as
other E-V systems) by publishing in-

*“T'be Blue-Glow Tweeter’’: AUDIOCRAFT, II
(May 1957), p. 28.

Fig. 2. Fromt view of 200-cps horn
illustrates its sloping side comstruction.

struction books for each system, which
provide parts lists, wood cutting plans,
and step-by-step assembly instructions.
Further, the driver components are avail-
able as individual units or as “system”
kits. Finally, E-V sells kits of precut
wood parts for the enclosures or bass
horns. You can build the Patrician by
starting with sheets of plywood and the
plans; you can buy a kit for the horns,
and a kit of driver components, and
combine them; you can buy the un-
finished horns and the driver kit; or you
can buy the complete, finished system in
a decorative enclosure. We'd say the
most practical method of attack for the
cost-conscious Patrician admirer is the
one we chose: construction of the bass
horns from the kit parts.

E-V’s part number for the Patrician
interior assembly kit is KD-1. This in-
cludes all wood parts for the bass and
mid-bass horns, screws, glue, nails, and
illustrated assembly instructions. It costs
$118: little more than the raw plywood
and parts you'd have to buy if you did

Fig. 3. Over-all view of the completed
200-cps born assembly before panting.

o
T ol =
e b de ,
L S



Fig. 4. The author recomme

all the layout and cutting yourself. The
four-way driver package, Model 103E,
contains an 18WK woofer, the 118B
mid-bass dual-driver assembly, the T25A
high-frequency driver with the GHD
horn, the T350 VHF driver and horn,
the X2635 four-way crossover nerwork,
three level controls, wiring harnesses,
and installation hardware; its net price
is $431. Model 103D driver package
is identical except that the T3500 Iono-
vac unit replaces the T350 for the top
range. Total price of the 103D package
is $520. Thus, you can get Patrician
sound (if not Patrician appearance) for
$638 or $549, depending on whether
you choose the Ionovac tweeter or the
standard excellent T350. Quite 2 sub-
stantial saving in either case. We chose
the latter driver kit.

Our builder was the staff member
who put together an E-V Centurion,
which was the subject of a kit report in
our July 1956 issue. His comments on
the Patrician follow.

Construction Notes

Having previously tackled the Centurion
speaker system kirt, I looked forward both
with optimism and some trepidation to
building the monster Patrician. Op-
timism, because I now felt like a rela-
tively experienced kit constructor, in
view of my past experience; and trepi-
dation, because 1 stood in awe of the
Patrician’s size and the possibility of
construction difficulty in direct ratio to
its bulk.

Happily, I found that, if anything, the
Patrician is easier to build than the
Fig. 8. Clamped subassembly is nailed
temporarily to guarantee proper angle.
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nds using clémﬁ: to hold the bearing wédge.v in position.
All joints should first be calked, and the wedges smeared with glue before clamping.

Centurion! In the larger unit space is
much less crowded; where you might
squeeze a finger into a place on the
Centurion, your whole hand will fit on
the Patrician. Also, I was not troubled
by the necessity of being constrantly
on guard not to mar ourside-finish sur-
faces on the Patrician. Reason: there
aren’t any. This is a kit containing only
the inside working parts. Qutside finish-
ing or cabinetry is up to you.

Before we get into the actual con-
struction details, a few advance warn-
ings and suggestions: be sure to lay our
and identify all the' wood component
parts before starting actual construction.
A piece missing at a crucial point could
mean more than just a simple irritation;
it could undo a lot of good work which
had gone before.— It's worth while to
consider the purchase of a long-handled
ratchet screw driver, also. Without ir,
your wrist may become very tired while
driving dozens of screws withour letup.
— A portable electric drill will save
several hours of slow manual labor;
screw holes are not, in most cases, pre-
drilled. — I am an unusually lavish glue
user, but I predict that even the most
conservative will quickly empty the two
bottles of Elmer’s Glue-All provided
with the kit; I used four more. — After
much experimentation, I returned to my
original brand of calking material, Mira-
cle Tub Calk. It never dries to a brirttle
state, but the surface hardens to a leath-
ery toughness. Accordingly it doesn’t
stick to your hands and clothes as you
brush by it later when working in an
uncomfortably snug’ spot.— The ac-

Fig. 9. Screws and calking compound are
wused to assure that cavity is airtight.

Fig. s. Close-up of clamping technique

shown in Fig. 4. See text for details.
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Fig. 6. Care is mandatory when fitting

piece 21 (above) to assure correct fis.

Fig. 7. Clamps are almost a mecessity
when fitting parts of woofer assembly.

Fig. 1ro. Note gemerous use of calking
compound to seal all joints adequately.
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Fig., 11, Over-all view of the compleied
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dashpot cavity illustrates the calking tech-
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nigue. Author recommends making certain screws are long enough to bold tightly.

Fig. 12. Calking inside cabinet can be
facilitated if it is twrned om its side.

Fig. 13. Horus are shown insialled on
cabinet which has been painted black
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quisition of four 8-inch C clamps may
well give you escape from frustration
which can be had in no other way.
There were a few times when it seemed
impossible to pull parts into proper posi-
tion without the clamps. If you have
them, or decide to get them, consider
using them in place of screws in every
case possible. In the long run they are
superior and guarantee a supertight
joint. But tighten them only enough to
make a good snug joint; they can exert
an astonishing amount of pressure,
which can bend or crack wood.

A careful reading of the instruction
manual (particularly any supplementary
instruction sheets) is a must. There are
changes and improvements which have
been made since the original book was
printed, and you can waste a ot of time,
even getting into some fairly serious
trouble, if any up-to-date instructions are
not meticulously heeded.

Now for actual construction notes.
They will not be extensive, since the
directions included with the kit are un-
usually complete and accurate.

If you start with the construction of
the 200-cycle horn assembly (as the di-
rections recommend)} don’t waste time
looking for the stiffening batens de-
scribed in the text and pictured in Fig.
10 of the instructions. They have been
replaced by two small triangular brace
pieces on each side which screw to pieces
1 and 3 (Fig. 1). Do nor tighten the
screws with undue force, for they may
split the wood — just enough to squeeze
glue out of the joint is sufficient (Fig.
2). While the instructions say to screw
backboard 13 into place, this is not
necessary if the fit is tight. Nailing is
simpler and more logical under the cir-
cumstances. 1 would strongly advise that

you select and install the appropriate
metal hardware on piece 3 at this point.
If you forget this installation, it becomes
impossible after later construction steps.
Also, any time you’te waiting around for
some recently glued joints to dry, you
can paint this horn unit (Fig. 3) a flat
black.

You will probably find it advanta-
geous to dry-fit the various pieces that
are to be screwed (or clamped) and
glued to piece 22 as you start the as-
sembly of the bass horn. If you do this,
you can pencil guide lines either side of
these pieces and then, with your power
drill, bore guide holes for screws as you
see fit between the scribed lines. After
these guide holes have been drilled, tura
piece 22 over and countersink them.
Again, 1 would remind you to use
clamps wherever possible. While this
advice will be found more necessary
and appropriate to later steps, clamps can
be used to advantage even at this eatly
stage.

The “boomerang” dead-air spaces can
best be calked (as can all joints which
must be so treated) by laying down a
ribbon of calking marerial, directly from
the tube, as close to the joint as pos-
sible, and then smoothing the material
into the joint with a wet finger. No
other way works as well.

Calk all joints before installing bear-
ing wedges (pieces 13), which should
be well smeared with glue. Here is an
excellent and logical place to use clamps
(see Figs.42and 5).

When you are about to install the
large piece 21 (Fig. 6) over the smaller
subparts already installed on piece 22,
you will have reached the single biggest
job of pulling down a panel which you
will encounter. Reverse-side pencil
scribing and guide-hole drilling as de-
scribed above will be almost necessary
to assure a perfect match between wood
parts. For the guide lines opposing
pieces 18, it will be necessary to extend
with a straight edge the beginnings of
these marks you will make with piece
21 in proper position. The calking in
the boomerang cavities gets tough at this
stage because of space limitations. It will
certainly pay off in the final listening re-"
sults, however, if you persevere.

1 found it was best to glue and clamp
together pieces 5, 6, and 7 (Fig. 7),
then fasten this greenhouse-shaped sub-
assembly into place on piece 21 (tem-
porarily) with nails (Fig. 8). This se-
cured the right angle of final setting for
these pieces. Of course, the nails are
removed later — after the glue has hard-
ened. (When a fussy and/or big joint
is involved it’s a good idea to let the
glue harden overnight.) After that the
assembly can be permanently fastened
to piece 21. Pull it down along both
edges with screws until glue is squeezed
out, and calk inside and outside edges.

Continued on page 46



ALL ears come to attention when the new speaker
system shown on these pages goes into action.
The system is installed in a large classroom at the
State Teachers College in Mankato, Minnesota. The
improvement in sound for the music classes obtained
with this simply designed monaural/stereophonic
installation has brought increased musical pleasure
to both the students and instructional staff. It is
easily duplicated; and it may provide an answer to
installation problems in other classrooms, small audi-
toriums, and even in many home listening rooms.

Fig. 1. Projector, tape recorder, and
phono reproducer provide sound source.

 CMALK BOARD.
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Basically, this reproducing system con-
sists of a pair of coaxial speakers
mounted above the blackboard, set up
so that they can be driven by the motion-
picture-projector sound  system, the
record-playing equipment, a half-track
tape recorder, or a 2-track stereophonic
recorder (Fig. 1).

Designing the speaker system pre-
sented several challenges. The class-
room enclosed more than 14,000 cubic
feet of space; V4-inch punched-hole
acoustical tile was on the ceiling. The
other surfaces were of hard plaster, glass,
glass brick, blackboard, and plastic floor
tile. Classes ranged from 10 students to
the maximum capacity of 80. Back of the
blackboard was the record-storage room,
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. 2. The classroom bousing this unique stereo speaker array is shown diagramas-

ically in this outline drawing. The text explains bow the construction was accomplished.
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Fig. 3. End diagram showing bosition
of speaker within each of the enclosures.

Fig. 4.
which fits in a corner

This is the left stereo speaker
above blackboard.

e

the tape dubbing room, and the turn-
table headset listening room. The walls
were of hollow tile and the ceiling was
constructed of stressed concrete and tile.
The challenge was to mount the speak-
ers simply, inexpensively, and elegantly,
meanwhile obtaining the maximum tonal
advantage under the circumstances, and
providing for an anticipated increase in
the use of stereophonic sound for music-
appreciation classes.

Wall space between the blackboard
and the ceiling measured 2914 in. This
was all above head height, with a good
hard plaster finish over a hollow tile
partition. The ceiling was acoustical
tile fastened to hard concrete. Thus, two
sides of the speaker enclosure were al-
ready in place. The upper molding of
the blackboard provided a ready-made
anchor for an exrending cabiner.

The front wall was 33 ft. 9 in. long
(Fig. 2). A clock above the blackboard

Wall
Mounted
Mereo
Systen

was slightly off-center with the front wall
but centered in relation to the classroom
seating plan. Two enclosures were in-
stalled above the blackboard, starting 4
fr. from each side of the clock and ex-
tending some 14 ft. on each side. Thus,
the enclosures were 10 ft. long and about
9 ft. apart.

A wooden clear 10 fr. long was
fastened by toggle bolts to the ceiling,
about 18 in. from the angle formed by
the front wall and the ceiling, for each
of the two enclosures. This distance
from the front wall was limited by the
lighting fixtures. A plywood panel 10
fr. long and 9 in. wide was fastened
to the top of the blackboard molding,
and extended into the room parallel to
the ceiling. A front panel cut from
1-inch fir plywood, 10 ft. long and 31
in. wide, was fastened to each ceiling
cleat by screws, and also to the edges
of the 9-inch panels. A 2-by-2-inch
cleat was used at each joint, as shown
in Figs. 2 and 3.

Rectangular holes were cut from each
front panel near the clock end, in sizes
larger than the frames of the speakers
(15-inch and 12-inch) respectively.
The angle of the front panel was such

Continued on page 47

Fig. 5. View from the rear of the reom
clearly shows speakers used for stereo.




Audio Testing

with Square Waves

LTHOUGH square-wave testing of

audio amplifiers has been discussed
in a number of articles for the practical
man, few actually use this test. Some
of the reasons given for avoiding it
are insufficient instructions in interpret-
ing the patterns, results not in accordance
with author’s claims, theory presented
in a confusing manner, and uncertainty
as to which frequencies to use. Oc-
casionally, half truths in the articles
have compounded the confusion.

This article will attempt to view the
subject objectively and to dispel some
of the fog which has settled (need-
lessly) around the square-wave test.
If we can clarify the subject sufficiently,
perhaps more use will be made of the
valuable information that square-wave
testing provides.

Utility of Square-Wave Test

Since most sounds in speech and music
are not simple sine waves (pure tones)
but are complex combinations of funda-
mental and harmonic frequencies, tran-
sients (sharp impulses), and quasi-
transients, their reproduction cannot be
realistic unless the amplifier has excel-
lent transient response. Thus, a measure-
ment of frequency response using sine
waves does not fully establish that an
amplifier is high in fidelity, even though
the amplirude-vs.-frequency curve comes
out flat. The flat curve establishes merely
thar faithful reproduction would be ob-

by RUFUS P. TURNER

tained with sine waves. The flat-curve
amplifier might not actually “sound
good.”

The square-wave test is important be-
cause it does check the tranmsient re-
sponse of the amplifier. If an amplifier
will pass a square wave of suitable fre-
quency without significantly altering the
wave shape, the amplifier’s performance
will probably be in the high-fidelity
category, since it also will handle faith-
fully the steep transients of musical
tones.

A sine-wave test gives no indication
of phase error. The latter is important
in amplifier operation, since it deter-
mines the time relationship between the
vatious harmonics and the fundamental
of a transmitted signal. Phase error is
different in amount and direction at dif-
ferent frequencies, and may contribute
to unrealistic reproduction by distorting
the amplified wave form. These con-
siderations are especially important in
amplifiers employing feedback. Faithful
reproduction of a square wave can oc-
cur only when the phase error is small.
Unlike the sine wave, the square wave
appraises phase characteristics as well as
frequency response. In pointing out the
sensitivity of the square wave as a test
signal, Terman* states that a 109% slope
in the horizontal portion of the wave in-
dicates a phase error of only 2°. This

*F. E. Terman, Radio Engineer’s Handbook (1st
ed.; New York, 1943), p. 968.

Fig. 1. Block diagram showing method of comnnecting equipment when conducting a
square wave test. Scope may be switched from input to output for comparison.
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corresponds to a drop in amplification of
only .06% at the fundamental frequency.

Square-wave testing is simple and
rapid. Unlike slow, point-by-point fre-
quency-response measurements using
sine waves, two or three square-wave
stest frequencies will appraise frequency
response over the entire spectrum of an
audio amplifier and will expose phase
error at the same time. The speed of the
square-wave test is especially attractive
in servicing and routine maintenance of
audio equipment, and in developmental
operations for which it is necessary to
follow the effects of many circuit ad-
justments which would make repeated
curve-plotting particularly tedious.

It should be clear from the foregoing
discussion that the square-wave test of-
fers advantages which strongly recom-
mend its use. Some authorities insist
that the transient response of an ampli-
fier is much more indicative of its per-
formance than a sine-wave response
curve, since the latter neglects phase
characteristics. No other single spot
check can match its utility. However,
the square-wave test must not be pre-
sumed to suzpplant all other tests. It is
still necessary to check harmonic dis-
tortion and intermodulation, and the sine-
wave-type of frequency-response meas-
urement still is necessary when perform-
ance at specific frequencies must be
known, when checking prototype ampli-
fiers initially, and when checking re-
sponse of circuits that are not supposed
to give flat response — such as those of
tone controls and equalizers. In the past,
a disservice has been done square-wave
testing by the erroneous assumption that
it gives all the answers by itself.

Test Conditions and

Requirements

Fig. 1 shows the test setup for square-
wave testing an amplifier and Figs. 2
and 3 are photographs of commonly en-
countered square-wave distortions as they

AUDIOCRAFT MAGAZINE



A. Poor low, fair bigh freq. response.

D. Bad low, fair high freq. réspome.

response palterns most often encountered when testing aundio devices. 4

appear on the screen of an oscilloscope.
In Fig. 1, the signal from a square-
wave generator is presented to the in-
put of the amplifier under test. The
amplifier should be terminated in its
normal output impedance, or in a reac-
tive load of specific interest to the ob-
server. When switch § (in Fig. 1) is at
position 1, the vertical amplifier of the
oscilloscope is connected to the input of
the amplifier under test to view the ap-
plied square wave. When § is at posi-
tion 2, the output signal of the amplifier
is viewed. The internal sweep of the os-
cilloscope should be set to show one or
two cycles of the square wave, made sta-
tionary on the screen by means of the in-
ternal sync. If the operator is absolutely
sure of the squareness of the input signal
at all test frequencies which will be

B. Bad bigh, good low freq. response.

E. Fair low, good high freq. response.
Fig. 2. These are photographs of an oscilloscope showing wave shapes produced by the test setup of Fig. 1. These are the

used, the switching arrangement may be
omitted and only the output signal
viewed.

A voltage divider or potentiometer
of the proper value to constitute a load
can be connected to the output terminals
of the amplifier, and adjusted to equalize
the amplirudes of the input and output
signals. This will obviate the necessity
of readjusting the vertical gain of the
oscilloscope as switch § is thrown from
1t 2.

The square-wave generator and Os-
cilloscope must be chosen with care. The
generator must supply a wave of good,
square shape at each desired test fre-
quency. If a great deal of testing is to be
done, it will be advantageous to have a
variable-frequency generator. Otherwise,
a generator supplying two or three fre-

C. Poor high and low freq. response.

¥. Bad bigh and low freq. response.

n explanation is printed under each photograph.

quencies (such as 50 and 2,000 cps, or
100, 1,000, and 20,000 cps) will suf-
fice. Continuously variable control of the
signal voltage also is desirable. Inexpen-
sive, variable-frequency square-wave gen-
erators are available that supply sig-
nals throughout the range from 20 cps
to 100 Kc. High-priced laboratory-type
generators operate as high as 1 Mc, the
higher frequency ranges being useful for
testing video amplifiers. A few low-
priced aundio oscillators will deliver
either sine waves or square waves, de-
pending upon the position of a selector
switch. However, the signal delivered by
some of these instruments loses much of
its squareness above about 2,000 cps and
below 100 cps.

The oscilloscope must be capable of
reproducing a square wave. This seems

Fig. 3. These photographs illustrate response to square-wave testing when the devices under observation exhibit specialized
frequency distortion. Note the similarity of some of these wave shapes to photographs of patterns illustrated in Fig. 2.
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A. Leading phase shift, low frequencies,

6. Drooping low frequency gain.
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B. Lagging phase shift, low frequencies.

H. Attenuation of band of frequencies.

C. Leading phase shift, bigh frequencies.
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F. Accentuation of band of frequencies.

1. Damped—iuave oscillation (ringing).
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an obvious requirement which should
need no mention. Nevertheless, many
experimenters have thoughtlessly at-
tempted (and failed) to make square-
wave tests while employing an oscillo-
scope totally incapable of reproducing a
square wave at the test frequency. Since
the square-wave signal must be repro-
duced by the oscilloscope, it is obvious
that the vertical amplifier channel of
this instrument must itself have excellent
transient response and sufficient band
width. In modern low-priced oscillo-
scopes, band widths extending up to 1
Mc now are easily obtained. However,
many of these instruments still show
POOT square-wave response at frequencies
lower than about 75 cps. The older-
model low-priced oscilloscopes seldom
go beyond 50 or 100 Kc before the fre-
quency tesponse drops off sharply. To
use one of them in a 10- or 20-Kc
square-wave test is a waste of time. For
best results it is desirable that the vertical
amplifier be direct-coupled and push-pull
throughont, but this calls for a more ex-
pensive oscilloscope. The sweep-fre-
quency range must extend high enough
to permit a single square-wave cycle to
be displayed on the screen at the highest
test frequency.

If an amplifier passes a square wave of
frequency f faithfully, the practical as-
sumption is that the amplifier has good
frequency response and low phase error
over a band of frequencies extending
approximately from 0.1f to 10f. When
the output wave deviates from square-
ness, however, significant conclusions
can be drawn as to the response of
the amplifier at high and low frequen-
cies. The next section of the article ex-
plains this interpretation.

Interpretation of Square
Waves

The resposnse of an amplifier to a square
wave approximates its response to a
wnit pulse (or step function). The unit
pulse is useful because it has a frequency
spectrum that ideally spreads over all fre-
quencies. This characteristic suits it to
the making of a 1-shot test which will

Fig..
unit pulse, simulated by a square wave.

encompass a wide frequency range. Fig.
4 illustrates the theoretical unit pulse.
The nature of this signal is seen to be
such that the potential ideally rises
abruptly from zero to 1 in negligible
time. This is, of course, another way of
saying that the pulse is a2 suddenly ap-
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plied voltage. In practice, the narrower
the pulse width, the more uniform is the
amplitude of the energy that is distrib-
uted throughourt the frequency spectrum.

How do you obtain a unit pulse in
practice? A well-formed square wave has
the fast rise time and flat top which sim-
ulate a unit pulse. Furthermore, it is re-
petitive, so it can be made observable on
the oscilloscope screen. If the square-
wave frequency is chosen properly, the
amplifier response to this transient-type
signal completely determines the behavior
of the amplifier. We emphasize that the
square-wave frequency must be chosen

properly, since the square wave does .

not have the expansive spectrum of the
theoretical unit pulse. (The range over
which its “interference” extends is, as
previously stated, roughly 0.1f to 10f).
If the fundamental frequency is too low,
the last useful harmonic will not reach
the upper frequency limit of the ampli-
fier. If it is too high, the last harmonic
will lie beyond the amplifier band limit
in the region where response necessarily

1s poor. When a wide-band amplifier is

tested, two or more squareswave fre-
quencies must be employed. However,
the number seldom exceeds three, except
in the case of a video amplifier.

Fig. 5 shows an ideal square wave and
its equation. The presence of the odd

S
s

Fig. s. Use this equation: y = —4r£( cos x
—15 cos 3x + 1/5 €os sx — 1/7 cos 7x
S o)

numbers (1, 3, 5, 7) in the equation
simply indicates that the square wave
contains, in addition to the fundamental
frequency, only the odd harmoaics: the
third, fifth, seventh, ninth, etc.

A square wave passed by a theoreti-
cally perfect amplifier will have its tops
preserved flat and horizontal and its
sides straight and vertical. In other
words, it will emerge from the amplifier
undistorted. Low-frequency deficiencies
will cause the tops to tilt (Fig. 6), while
poor high-frequency response will cause
a rounding of the corners (Figs. 2B, 2C,
3C, and 3D). The amount of tilt is
determined in percent by measuring the
heights of the rise (V,) and fall (V.),
as shown in Fig. 6, and performing the
following simple calculation: % tilt==<
(V./V;) X 100. Heights V, and V.
can be measured simply in scale divisions
along the oscilloscope screen. A 10%
tilt is not considered excessive, since this
indicates only 2° phase shift.

Fig. 2 shows the generalized partterns
assumed by square waves which have
undergone seme deformation in an

amplifier. All distortions take one of
these shapes to some degree. The user
should become familiar with these gen-
eral shapes; they can be used mentally
as tools of reference when viewing
square waves in practice.

Fig. 2A shows the tilting tops which
indicate poor low-frequency response.
But note that the corners of the pattern
are sharp, indicating fair high-frequency
response. In Fig. 2B, on the other hand,
we have the rounded corners that show
bad high-frequency response, but the flat
tops here show good low-frequency re-
sponse. Poor response at low frequencies
tilts the tops in Fig. 2C, while deficient
high-frequency response also rounds the
corners. In Fig. 2D, the low-frequency
response is so bad that the tops of the
square waves have been squashed com-
pletely (severe tilt). However, the high-
frequency response is fair, since the rise
of the wave is rapid. The low-frequency
response is slightly improved in Fig.
2E, whete the angle of tilt of the tops
is somewhat less steep than in Fig. 2D.
Both high- and low-frequency response
are so degraded in Fig. 2F that the
pattern resembles a sine wave.

The direction of phase shift can be
determined from the direction of the tilt
or the position of the rounded corners.
Thus, in Fig. 3A, the tops of the wave
tilt from left to right, indicating lead- -
ing phase shift at low frequencies; while
in Fig. 3B, the tilt is in the opposite
direction, indicating lagging phase shift
at low frequencies. Curvature of the
right corners, as in Fig. 3C, indicates
leading phase shift at high frequencies,
while curvature of the left carners (as
in Fig. 3D) shows lagging phase shift
at high frequencies.

Rising gain at low frequencies is dis-
closed by convex bulging of the tops
(Fig. 3E), while drooping low-fre-
quency gain is indicated by the concave
sagging in Fig. 3G. An enclosed con-
vexity (Fig. 3F) or concavity (Fig. 3H)
shows boost or attenuation, respectively,
of a band of frequencies.

The square wave can shock-excite into
damped oscillation any resonant circuit
in the amplifier. This can take place in

S i

2
@
Pl
Fig. 6. Tilt sindscates loss of “lows.
See text for method of measurement.
transformers, peaking coils, coupling
chokes, tone-control inductors, tuned net-
works, or similar components or systems.
When this happens, a damped wave is
seen on the tops of the output square
wave, as shown in Fig. 31

In practice, distorted square waves
do not necessarily fit into the neat figures
Comsinued on page 48
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by FRANK R. WRIGHT

Clectronic Organ:

King of Kits

PART HI: The finishing touches

SSEMBLY of the electronic com-
ponents of the Artrisan Spinet was
discussed in Part II of this article. Com-
pletion of that phase of the construction
of the organ is a milestone, but there is
still plenty of work to be done before
the instrument is ready for use. This
final installment will see the construction
through to the end.

Wiring the Keyboard

The keyboard (Figs. 1A and 1B) must
be wired. In order to understand just
what is being done, let’s have a look at
Fig. 2, a drawing of the keyboard mech-
anism. The keys pivot so that the rear is
lifted, raising the end of the contact bar,
when the player depresses the front
of the key. This, in turn, causes the
center portion of the bar to swing side-
wise. The coupler slides, on each of
which are mounted 61 contact pins cor-
responding to the 61 contact bars, are
engaged by magnets operated by the
coupler tablets on the organ console.
When the organist depresses a coupler
tablet, a switch is closed and the magnet

This is the Artisan Spinet Organ constructed from component
parts in kit form by the author. See text for assembly notes.

is activated, pulling the slide toward it.
The contact pins are moved into position
this way, so that the contact bars will
touch them when the bars are in their
sidewise position. When the coupler
tabler is lifted, the switch opens and the
magnet is deactivated. A spring returns
the slide to its original position and the
contact bars can no longer touch any of
the contact pins on that slide.

Each of the pins in the slides extends
downward and projects from the bortom
of the keyboard assembly. The pins are
very delicate and great care must be
taken in handling the keyboard to see
that they are not damaged. Wires must
be attached to the bottoms of the con-
tact pins and run to a terminal strip,
through which they are attached to the
tone generators. Complete instructions
for wiring the keyboard are given with
the kit, so it will not be necessary to go
into the process any further at this
point. Figs. 3 and 4 show the setup I
used when wiring the Spinet keyboard.
It is necessary to place the junction strip
at approximately the same distance from

the keyboard during the wiring as it is
to be after it is mounted in the organ
console. Hooks were used to hold the
wires together until they could be tied
into a cable. Wiring the keyboard took
about 1214 hours.

Final Connections

Once the keyboard is wired and all
the electronic components assembled, the
next step is to put everything together
into an organ. Now, at last, it really
began to look as if I were making prog-
ress. The keyboard was put back in place
and the power supplies and tone gener-
ators were mounted in the console. The
tone changers were mounted inside the
top of the Spinet, on the frame of the
keyboard. The stop tablets and their
switches were installed and wired, and -
the cables were run to connect power
supplies, tone generators, et al. These
are cables, mentioned earlier, that were
furnished ready made. The individual

conductors are tagged so there is no diffi-
culty in finding where they go. Fig. 5

Fig. 1A. The keyboard looks like this
from the top while still under assembly.
shows the interior of the Spinet console
with power supplies, tone generators,
etc., in place and hooked up. Fig. 6is a
photo of the top of the Spinet with the
cover open. The manual and pedal tone
changers can be seen mounted on the
frame of the keyboard.

I ran into a snag wiring the coupler

Fig. 18. Bottom view of the Spinet’s keyboard. All wiring
from the keyboard to junction bar is done from ithis side.
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Fig. 2. Exploded diagram of keyboard
shows bow electrical comtact is made.

switches, as I could find no mention in
the instructions of how to connect the
negative side of the 14-volt line to the
magnets. 1 left this connection open
until after power could be applied to
the organ, and then followed a hunch
and hooked the wite to a brass bar going
across the top of the magnet assembly.
This seemed to be the solution to the
problem; the couplers all worked after
the connection was made.

All this work took much longer to
do than it takes to tell about it, but
at last everything was done and the
time came to turn the organ on to see
if it worked. With considerable trepida-
tion I flipped the power switch and was
relieved to see the pilot light go on
and the tube filaments glow. The
greatest thrill came, though, when I
pressed one of the keys and heard a
tone come from the speaker enclosure.
It seemed incredible that the organ
should acmally work, but it did. Other
keys when pressed brought other tones,
not necessarily in the right order, bur
tones that were music to my ears. [ set
to work at once to rough-tune the

instrument, using the A tone broadcast
by WWV, the National Bureau of
Standards’ radio station.

Troubles

After the Spinet had been rough-tuned
and I had fiddled around with it for a
while, trying different stops and couplers,
I found that the Harmonic Flute and
Stopped Diapason stops could not be
silenced. I deduced that the trouble must
be in the manual tone changer, and so
I removed it and began rtracing the cir-
cuits of the two recalcitrant stops. The
mistake, a misplaced wire, was soon dis-
covered and reconnected correctly.

Another aberration, this one not so
easily put right, developed after the
organ had been in operation for several
hours. Four notes would play occasion-
ally, but not always. I thought ar first
that the contact bars and pins on the
manual were not making good contact,
but this proved not to be the case. Volt-
age readings taken at different points in
the circuits of the faulty notes when the
notes were keyed were similar to read-
ings taken at corresponding points in the
circuits of notes that sounded properly.
After mulling over the question for
some time, I tried reducing the value of
R2 (see schematic, Fig. 7), the resis-
tor governing the time delay and volume
of the note. I found thar, by reducing
the value of this resistor by 14, three
of the notes functioned properly. The
holdout was brought in line by reducing
its R2 resistance to V5 of the specified
value. I did not notice that the volume
of the notes treated in this manner was
out of proportion to the volume of
the rest of the notes. Upon further re-
flection, it occurred to me that the prob-
lem might also have been solved by
reducing the value of C3, but, with
everything working all right, I did not
go back to find out.

Fig. 3. This close-up of the keyboard wiring shows in graphic detail the complexity
of the assembly. The author took 1215 bours to complete the keyboard wiring.

24

et

All the notes of the organ except one
came into tune easily within the ranges
of their respective tuning coils. In
order to tune the one note, it was
necessary to replace its C1 capacitor with
a capacitor of the next smaller value.
This brought the circuit’s frequency of
oscillation up high enough that it came
within the coil's taning range.

After the Spinet had been in use for
several weeks, I was dismayed one morn-
ing to discover that the tone of the notes
in the top three octaves was unaccount-
ably ragged. The total effect was so un-
pleasant that the instrument was un-
usable. Later in the day, the condition
had cleared up of its own accord; but

Fig. 4. Junction strip was laid on a
table to facilitate the wiring process.

several days afterward the raspiness was
back in the upper frequencies. The dif-
ficulty recurred intermittantly thereafter,
without any apparent reason.

1 puzzled over the problem for quite
a while, and finally arrived at the con-
clusion that the rtrouble, whatever it
might be, was centered in the power
supply. A careful check of that unir dis-
closed absolutely nothing — voltage
readings were normal, rectifier and volt-
age-regulator tubes checked our well,
and the filter capacitors were good. A
series of checks of the line voltage like-
wise provided no clue to the caue of
the trouble; there were fluctuations of as
much as 10 volts over a period of days,
bur these fluctuations did not invariably
coincide with the distortion.

A spell of particularly warm, humid
weather finally provided the key to the
puzzle. The raspiness during this period
extended well down into the lower oc-
taves, and it occurred to me that the
instrument might be sensitive to mois-
tute. This proved to be the case. During
the warm summer weather, the windows
of the room in which the organ was
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Fig. 5. Rear view of Spinet’s interior shows rows of tone
generators. The power supplies are mounted at bottom left.

kept were often left open at night
When the humidity was low, there was
no trouble; but when the air was moist,
the raspiness of tone recurred with sever-
ity in direct proportion to the degree of
humidity. The cure, of course, was to
let the organ warm up for a while before
it was played. Usually a warm-up period
of 15 minutes was sufficient to dry
things out enough so that there was no
trouble; in very damp weather a half
hour warm-up period was necessary*.
With the advent of cold weather in the
fall, the trouble disappeared completely,
since the windows were kepr closed and
the damp night air shut out.

After 1 had finished all the work on
the Spinet, I received a memo from Elec-
tronic Organ Arts concerning the pedal
tone changer. The pedal tone changer,
as was pointed out in the preceding in-
stallment, contains the oscillator for the
13th pedal note. The flute outpur of
this note did not pass through an RC filter
as does the flute output of the rest of
the notes in the pedal section. As a
consequence, the 13th note was consider-
ably louder than the rest of the pedal
flutes.  To correct this condition, it was
suggested that an RC filter be added as
shown in Fig. 8. The components of this
filter are R4 and C4, and the values are
given in the schematic.

The manufacturer’s memo stated fur-
ther thar, since the 290-volt input to the
pedal preamp is not filtered, there might
be cross talk which would cause the
manual strings to play faintly when the
pedal stops were down. I had not
noticed this condtion on the Spinert, but
I added the filter suggested to prevent
it. This change is shown at the 290-volt
input in Fig. 8.

Tuning the Organ

Giving the organ its final tuning was a
job that called for ears berter trained

*1 learned later that Electronic Organ Arts has an
elecrric heating device that can be mounted inside
the comsole. This heater radiates just enough heat
o keep che inside of the instrument thoroughly dry.
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than mine. Electronic Organ Arts has a
kit of tuning forks which it will rent for
$5 a month. Renting a set of these
forks is probably the best thing for most
organ builders to do, and I might have
saved myself a lot of time if I had done
so. When it came time to give the
Spinet its final tuning, I called in 2
musician friend of mine, and with his
help did the job in a little more than

i S R PR

Fig. 7. Tone generator trouble

on
four notes was cured by reducing Ra.

Fig. 6. With the lLd up, the interior of the Spinet looks
like this. Manual and pedal tone changers are in foreground.
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an hour. How much time I had wasted
earlier trying to get the instrument in
passable enough tune that I could pick
out a simple melody on it, I don't know.

Once the Spinet was in tune, though,

the fun began. People my wife and I
hadn’t seen for months dropped in to
see the organ they'd been hearing so
much abour while it was being buile. I
was, understandably, favorably impressed
with my own handiwork, and it was
gratifying to find that people who came

to hear it were impressed too.

Some

even made subsequent visits, bringing
their own music since our supply was
scant.

Bigger and Better

This experience in building the Spinet

has been a fascinating one, and it has
opened my eyes to some of the possibili-
ties inherent in electronic musical in-
struments. Now that this organ is fin-
ished, I would like to build another —

bigger and better.

I've been looking

Continued on page 48

Fig. 8. Schematic diagram of the pedal tome changer. The white squares indicate
changes in the basic design which prevent crosstalk and insure constant outpus.
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J68 COTRPRATETILETLL WILY Y8-ITLLI) CLERTATILE
all around for spring suspension
and ventilation,

This is the cabinet in which
the author installed

the turntable and pickup
arms in the process pictorially
described on these pages.
The bardwood cabinet was
stained and varnished

to match birch furniture and
speaker enclosures. Tape
recorder fits in right-

band compartment.

Spotlight on

a how - they - did - it feature by an

Aupiocrart expert on phono
Cardboard outline templates were made of each repmducers, Dr, John D. Seagrave

component to belp determine optimum location.
Arm templates are cut concave with turntable radius;
to maintain correct spacing as templates are shifted.
Center boles for turntable and cover plate were
transferred to mounting board and

the over-all outline marked.

Motor clearance hole was
offset with respect to
cover-plate outline,

and compass was used to
find proper position.
Compass center is in hole
transferred from
cardboard template.

Motor and bearing clearance
boles were roughed out

by drilling a series of
adjacent boles. The

rough edges were smoothed
with a file.

After all mounting holes had been
drilled and smoothed, board was
ready for covering with plastic
adbesive “veneer,” shown

rolled on mounting board.

The mounting board has been covered with
plastic, and all mounting boles cut

away. The arm bases bave been mounted
and suspension springs placed in holes
drilled part way through from underside
of the mounting board.



The completed -
installation,
ready for
operation.

. Note ventilating
. boles drilled

in board under
motor.

Edge view of the completed installation after
levelling. Mounting springs rest on nuts which
are threaded on bolts set in the wood blocks.

Horizontal

alignment

of Fairchild

D h ) arm. The
arm must be

perfectly

parallel with

turntable

over the

‘entire playing

P - - ¥
Mmounting =7

When you bought your latest twrntable and base, were
You forced to ler the comtraption rest atop a shelf or
table, all the while resisting a yen to build it in be-
casse you didnw's have the first idea where to start? If
this has been your umbappy plight, cheer up! Study
these pictures carefully for A-t0-Z tips on tarntable and
arm mounting. The photos show an installation built
by Dr. Jobn D. Seagrave, an authority on pickups whose
articles on minimizing tracking distortion appeared in
these pages some months ago. He bonght his cabinet
ready-buslt from Coumtry Workshop, Newark, N.]., and
in it installed @ DER 124 turntable, and Fairchild 2804
and Awndio Specialties AS-30 pickup arms. Now look at
the pictures 1o see how an expert went about the task,
reading commter-clockwise from top of opposite page.

Underside of mounting

© 2% board showing terminal

&, strips used for

% motor and arm connections.

A

G B

Motor and bearing have been
screwed to the board, and
unit is ready for

final assembly.

AS-30 radial arm is
positioned so that

stylus is in line with
turntable spindle at

all points of travel.
Adjustment is by means of
an Allen wrench.

Overbang of the Fairchild
arm is adjusted using

jig with scale which slips
over turniable spindle?
Arm bas also been levelled

to track parallel with turntable.

1“Minimizing Tracking Distortion', AUDIOCRAFT,
Dec, 1956 and Jan. 1957, by the author,




TRANSISTORS /i Zudio Circuits

by PAUL PENFIELD, JR.

N this part we shall take up a number

of relatively unrelated topics, each
of which is important. These include in-
termediate-stage amplifiers, interstage
coupling, phase inverters, volume con-
trols, loudness controls, mixers, equal-
izers, and tone controls.

Intermediate-Stage Amplifiers

Input stages require special techniques
(covered in the preceding part) for re-

izt G WG ns e, 5 S el

Fig. 1. Experimental circuit wused io
find values needed for best operation.

ducing noise and properly terminating
the source. Output stages require special
effort to secure load-impedance matching
without distortion. But with intermedi-
ate-stage amplifiers the only concern is
usually maximum gain with the simplest
circuit.

First, the bias network is designed
by consulting the characteristic curves
of the transistor, as discussed last Feb-
ruary. It is also possible to design the
bias network simply by trying various
circuit values, working toward the de-
sired quiescent point. A typical experi-
mental circuit’ is shown in Fig. 1. The

iNormally only grounded-emitter circuits are used
for intermediate stages; Fig. 1 shows this type.

voltmeter, incidentally, should be a
VIVM type.

Remember that amplifiers meant to
work reliably over any but a Jimited
temperature range should have good bias
stabilization. The simplest bias scheme
for intermedidte stages (Fig. 2A) has
poor stability — that is, a high value of
S, the stabilization factor. There are
three ways to improve on this circuit.

A series emitter resistor as shown in
Fig. 2B will help keep the emitter cur-
rent steady. This will reduce the AC
gain of the stage, but it can be by-
passed, as shown, to prevent this. Ca-
pacitors larger than 50 pfd may be re-
quired to keep up the low-frequency
gain.

Second, the base can be fed from a
voltage divider instead of a series resis-
tor. This is especially helpful in con-
junction with the first method, as Fig.
2¢ shows. The AC gain reduction is
then small.

Third (Fig. 2D), the base can be fed
from the collector, rather than from the
power supply directly. The stabilizing
effect here is that a slight increase in
collector current will decrease the base
current automatically.

It is customary in designing good
equipment 0 use any combination of
these three methods to advantage. Re-
member, when working with bias net-
works, to consider the capacitors as open
circuits; but when making calculations
of AC gain, input impedance, etc., con-
sider them as short circuits.

Use the formulas given in the June
installmeanr to compute the AC quantities
of interest. These formulas apply, of

Four methods of intermediate-stage biasing. Example A is simplest, but

the circuit has poor stability, Improvement may be made with circuits B, C, and D.

i

Fig. 2.
L o L SO
U -
NS
7 2 “
s ; :
% .’
B o

Viila: Intermediate Stages

course, only to the transistor and not to
the stage as 2 whole. So when comput-
ing the “load” or “source” resistances
seen by any transistor, be sure to take
account of the bias and coupling circuits.

Of the several types of interstage
coupling methods, the most common by
far is capacitor coupling. Other methods
include transformer coupling, direct
coupling, and tandem coupling. Each
of these has its own advantages and dis-
advantages.

Capacitor Coupling. As Fig. 3 shows,
only one component (the capacitor) is
needed besides the normal bias networks,
and this is small, lightweight, and cheap.
Capacitors last for a reasonable length of
time and are fairly reliable. The dis-
tortion is negligible. High-frequency re-
sponse is excellent, and the low-fre-
quency response is limited only by the
size of capacitor used. Between two
Class-A stages one would normally not
consider any other method.

The size of capacitor required depends

S fioe ARNI RN L S e S s wi e, Pesy e

Fig. 3. Capacitor coupling. Text bas
formula for finding capacitor walue.
on how low in frequency a full response
is desired. Each coupling circuit intro-
duces a loss in response starting at the
“cutoff” frequency f; this should ke
chosen somewhat lower than the lowest
frequency of interest, so that the effects
of several capacitors do not add up too
severely.

Once this value of f is picked, the
capacitance C is found from the formula,

1
2nfR

Where R is the AC resistance the ca-
pacitor “sees”; that is, the sum of the
input resistance of the following stage
and the ourput resistance of the preced-
ing stage (including the bias resistors

AUDIOCRAFT MAGAZINE



in each case). In many simple amplifiers
this is almost equal to the collector bias
resistor, Ry, in Fig. 3.

If f is in cycles per second and R is
in ohms, C will come out in farads.
Multiply by 10° (or one million) to
get the value in ufd.

Transformer Coupling. Here there ate
many advantages with one big disad-
vantage: good clean transformers are

SRR e S L L o %,
Pig. 4. Direct coupling has advanteges
of capacitor coupling with fewer parts.
hard to come by. At present it is im-
possible to mzke a good high-fidelity
rransistor transformer for interstage
conpling that is small, cheap, and light
in weight.

All miniature transformers for tran-
sistor circuits sacrifice quality for small
size. By high-fidelity standards the fre-
quency response is poor and the distor-
tion is too high. Even if the quality were
not important, however, transformers are
larger, more expensive, and heavier than
capacitors. They are more efficient, to
be sure, but it is still usually cheaper
to use an extra stage of amplification
instead of a transformer. For practical
low-power coupling between Class-A
stages one would have very little reasqn
to use a transformer.

Direst Coupling. Fig. 4 shows the
basic circuit, which uses very few parts
and yer has all the advantages of ca-
pacitor coupling. In addition, the fre-
quency response extends right down to
DC. The only difficulty is that the two
stages cannot be biased separately.

Biasing two stages at omce is about
four times as hard zs doing one stage.
The collector of the first stage and the
base of the second stage must be at the

Fig. s. Two examples of tandem cou-
pling, another form of direct coupling.
same DC potential, which usually means
eithet an extra battety for the second
stage ot else an emitter resistor.

We can no longer consider the tem-
perarure stability of each stage separately,
but instead must work*out 4 theory for
both transistors together.

Aside from the biasing difficulties,
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however, direct_coupling is an excellent
method to employ. It is often practical
for two stages, and sometimes even for
three,

Tandem Coupling. One wuseful form
of direct coupling is tandem coupling.
Two simple circuits are shown in Fig.
5. In each, the entire collector (or
emitter) current from the first stage
flows through the base of the second
stage.

The advantages show up when the
first transistor is made for smaller bias
cutrents, since the two bias currents
must be quite a bit different for tandem
coupling, as will be discussed later in
this series.

Phase Inverters

Conventional push-pull amplifiers need
some kind ©f phase inverter, and often
ordinary low-power transistors will do
the job. Many of the common vacuum-
tube circuits can be used with a little
modification.

Split-Load Phase Inverter. The tran-
sistor counterpart of this common circuit
is shown in Fig. 6. Since the emitter
and collector currents are nearly equal,
the voltage drops across the two loads

: i v‘,.\ﬁ.,::'ex\.
6. Split-load phase inverter
is extremely simple but effective.

will be equal but opposite. Each ourput
voltage will be less than the input volt-
age, 50 there is no voliage gain®, al-
though there is considerable current
gain.

Another disadvantage is that the col-
lector and emitter currents are not ex-
actly equal, and so the outputs are not
quite balanced. They will be, however,
if the two load impedances are in ratio
l:qe.

So long as the loads seen by the
transistor are in this ratio, then we have
a good balance. Part of the “loads”
may be bias network, and part may be
the push-pull stage being driven. In
order to get perfect balance, one of the
biasing resistors may be made adjustable.
At low frequencies this will correct for
differences in imput resistances of the
following stage, as well as the inherent
imbalance of the inverter.

In spite of these disadvantages, the
split-load type of phase inverter is
simple and effective, and will be very
populat. )

Transformess. By merely center-tap-

“Think of the circuir withour the collector load.

ow we have a grounded-collector amplifier with
2 voltage gain less than one. Inserting the collector
resistance doesn't raise the emitter voktage, so the
voltage gain is still less than one.

ping the secondary or providing two sep-
arate secondaries, we have a phase in-
verter of good balance, but with the
same disadvantages as outlined above.
Often transformer phase inversion will
prove to be the best answer in driving

e O OUTPUT §
4 23 2

G

] (—:oouvpyv a!]

¥

Fig. 7. Paraphase inverter t_:ircuit is
not a practical ome for tramsistor use.

power trangistors in spite of the obviou
disadvantages. 2

Paraphase. The transistor counterpart
of this popular vacuum-tube circuit (Fig.
7) is not very practical. The theory
is that the bottom transistor has as its
input a small fraction of the output of
the top stage. Since the grounded-emitter
stage by irself inverts the phase, the
second output has been inverted twice,
and hence the two outputs are out of
phase. The base-current limiting resis-
tor, R, is adjusted to keep the two our-
put voltages the same.

The difficalty here is thar as soon
as the two outputs are loaded down, the
resistor R must be changed. And when-
ever the transistor parameters change, R
must be readjusted. If one of the push-
pull transistors changes its input resis-
tance, the resulting imbalance in para-
phase output will tend further to upset
the balance.

Emitter-Coupled. Also known as the
Jong-tail inverter, Fig. 8 is analagous to
the popular cathode-coupled circuit. In

Fig. 8. The emitter-coupled tramsistor
circuit bhas self-balancing advantages.
effect, the left-hand stage operates as a
split-load inverter except that the emitter
and collector loads are not equal. The
second stage is a grounded-base ampli-
fier, which does not introduce phase
reversal. For balance the two collector
loads should be nearly equal, but the

Continued on page 49
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- by HERMAN BURSTEIN

Your Audio Curves

Most electronic components of a high-fidelity system — pre-
amplifier, control unit, tuner, tape recorder, etc. — contain
circuits for shaping frequency response. Best results can be
obtained from a high-fidelity system only. if the frequency-
shaping circuits are properly operative and if the audiophile
knows what to expect from them. How many of the follow-
ing curves can you identify? If you name all 10 correctly,
rate yourself excellent. A score of g is good, and 8, fair.
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N acquaintance of mine, whose re-

cording equipment seems to have
an unusual predilection for obscure de-
fects, told me several months ago about
what he lightly described as an “in-
teresting case of tape hiss.” His recorder
is rigged up with all sorts of gadgets like
revolutions counters, head-azimuth ad-
justing knobs, and a cute little arrange-
ment of a microswitch and roller, with
the roller located where the tape coming
from the supply reel passes over it, so
that the microswitch flashes a warning
light a minute or so before the tape
runs out.

All had gone well for some time
until suddenly he observed a marked in-
crease in the hiss level of his tapes. He
demagnetized the heads, he checked the
record amplifier, the playback amplifier,
and the bias oscillator, and he even tried
a couple of other brands of tape. He
still had too much hiss.

This was related to me as if it were
just another everyday problem in the
life of the happy home recordist, but I
couldn’t help thinking that if it had
been my recorder I would have been less
placid about it. Problems without solu-
tions are fine as intellectual exercises,
but I am not amused at finding them
in my own equipment. As it turned
out, though, there was a solution. This
fellow had twice gone all the way down
the list of possibles when he came w0
a third-time reconsideration of his tape
guides. They were, he had been led
to understand, made of chrome-plated
brass or some similar nonmagnetic ma-
terial. But just to be on the safe side
he used the degausser on them, and in
the process he came across one he
wasn’t so sure of —the microswitch
roller on the warning-light flasher he
had installed. He tock a screw driver,
rubbed it several times across the magnet

by J. Gordon Holt

Tape Hiss

pot on an old loudspeaker, and touched
it to the dubious roller. It clung firmly
to it. The roller was made of steel, and
now that he came to think of it, by
golly, he had used a similarly magne-
tized screw driver a couple of days ago to
jiggle the roller back and forth, when
checking the microswitch adjustment.

He used the bulk tape eraser on the
roller (and the screw driver), and the
hiss was gone. Then he cut the roller
off and replaced it with a small piece of
glass tubing so it wouldn’t get magne-
tized again.

I am confident that science will even-
tually come up with some new ways of
inducing high hiss into potentially quiet
tapes, but at the present time there are
only three things within the recorder
itself that can cause it: the recording
and/or playback amplifier, the bias oscil-
lator, or the heads (and other tape con-
tact surfaces). Last month we considered
the conditions necessary for minimum
hiss level from unrecorded tape, all of
which amounted to a single requirement:
total magnetic neutrality, or lack of
magnetism. It was shown that neutrality
could best be achieved by passing the
tape through an alternating magneric
field of diminishing intensity, and it was
further pointed out that this field should
come from a pure sinusoidal signal.
Anything that upsets the delicate bal-
ance of nonmagnetism on a tape will
raise its hiss level. A DC magnerc
component will certainly do it, as will
any distortion in the bias signal. So let’s
take some rather motre typical cases of
hiss than the foregoing, and track down
their soutces. We'll worry about re-
medial measures when we come to them.

Assume that a recorder is noisy when
first purchased. If head demagnetization,
a new bias oscillator tube, and an argu-
ment with the dealer don’t produce re-

sults, borrow another new machine of
the same type and compare them. If
they're both excessively hissy, then they
are not meeting specifications (in which
case neither should be purchased unless
you can learn to be tolerant of hiss),
or your loudspeaker system has a peaky
or overly prominent tweeter, or you
didn’t choose a recorder with sufficiently
high rated signal-to-noise ratio.

Now let’s say that the recorder worked
fine when purchased, but has suddenly
(or gradually) developed excessive hiss.
The first thing to do is demagnetize
the heads and tape guides. Then re-
check the hiss level by recording about
30 sec. of tape, with the record volume
turned fully off. If there is no change
in the hiss level, the next step will
localize the source of the trouble.

Remove the tape from the recorder,
prop open any safety switches that might
normally stop the unit when its tape
breaks or runs out, and start it running
in the play mode, with all controls set
to their normal listening positions. If
the same offensive hiss level is noticed
now, it is certain to be originating in
the playback amplifier -— probably in a
noisy preamplifier resistor or tube, or a
leaky capacitor. If the recorder uses
separate heads and amplifiers for record-
ing and playback, switch the output
selector control to monitor the recording
amplifier, and note whether this (with
its input shorted and its volume control
at a typical setting) is the source of the
hiss. If not, there are only two re-
maining possibilities.

If the amplifiers are quiet, and the
heads and tape guides have been de-
magnetized recently, the hiss must be
the result of poor bias wave form or
severe DC leakage into one of the heads.
You can easily establish which it is by
loading a reel of brand new, unrecorded
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tape on the machine, adjusting all con-
trols for typical playback settings, and
letting about 30 seconds worth of tape
play through the unit. Then with the
record volume control turned all the
way down, switch the unit to record for
another 30 seconds, and finally turn the
record level up full for a second or so
to provide a signal that will indicate the
end of the test when replaying the
tape. Now rewind and play the whole
thing through. If the hiss remains essen-
tially unchanged throughout the whole
test run, the playback or combination
record /playback head has DC current
running through it. This will usually
be traceable to a gassy playback preamp
tube. Try replacing this, or install an
isolating capacitor between the head and
the input tube grid. A .05-ufd, 600-
volt unit should serve the purpose, and
it may also be necessary to add a 1-meg-
ohm grid resistor between the preamp
grid and ground.

1f hiss is normal during the first part
of the test run, but becomes excessive
when the unit starts to record, there may
be DC leakage between the record am-
plifier and the head. Alternatively, the
bias oscillator tube or its associated
circuitry may be at fault. Remove the
oscillator tube from its socket, and then
repeat the last test with another section
of new, unrecorded tape. If the hiss
level is now the same during both halves
of the test, the oscillator tube may be de-
fective, a2 component in the oscillator cir-
cuit may have drifted off value, or a
capacitor between the oscillator coil and
the head may be leaking. If, however,
the results of this test are the same as
the first, the hiss will almost certainly be
due to leakage through the coupling ca-
pacitor between the record amplifier and
the head.

That just about does it. Any recorder
that continues to hiss badly without
being defective in any of the ways de-
scribed here should be sent back to the
factory for reconditioning or should be
replaced. I can’t suggest anything else
to do with it.

While we’'re on the subject of tape
hiss, we might logically consider signal-
to-noise ratio specifications as they would
appear in spec sheets, and as they relate
to audible hiss.

The signal-to-noise ratio of a tape re-
corder is defined as the intensity dif-
ference (in db) between the maximum
recording level of a tape and the hum
and hiss level of the tape in the ab-
sence of a recorded signal. The NARTB
standard for signal-to-noise ratio calls
for a rating of peak recording level ver-
sus total unweighted playback noise,
when erasing a signal of peak record-
ing level. Peak recording level is speci-
fied as that level which produces not
more than 3% RMS harmonic distor-
tion at 400 cps. Thus, to obtain a signal-

to-noise specification conforming to the.

NARTB test standard, you would feed
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a 400-cps tone to the recorder, increase
its level until the harmonic distortion in
playback reached 39%, and then use this
playback level as the zero-db reference.
Then with the playback volume conrtrol
at the same level as before, and the
record volume control all the way off, the
recorder would be used to erase the tape
it had just made, and the output from
the erased tape would be compared with
the original output reading. The dif-
ference between these, expressed in de-
cibels, would be the recorder’s signal-
to-noise ratio, 2 la NARTB.

There are, however, several other ways
of measuring signal-to-noise ratio, and
since each method will give a different
(and usually more favorable-looking)
specification than will the NARTB sys-
tem, it is not practical to put too much
faith in any signal-to-noise ratio specifi-
cation for which the test conditions are
not specified. Manufacturers of better-
quality recorders will generally use (and
specify) the NARTB method, but most
others should be eyed with some skep-
ticism unless their specs are specific.
Remember that peak recording level as
defined by the NARTB may be “normal”
level to someone else who chooses tape
saturation level as his peak reference.

As far as the audibility of tape noise
is concerned, this is dependent to a great
extent on the response smoothness of
the loudspeaker system and the average
playback volume in the room. It is
always true that the louder a tape is
played, the more audible its hiss will be
during quiet passages. It is also true that,
for a given playback volume, a peak of

a certain amplitude in the loudspeaker
system will increase tape hiss propor-
tionally. So keep your speaker system
properly balanced and, if necessary,
plan to replace your tweeter sometime
in the future. After all, when tape hiss
is a real problem, an extremely smooth
tweeter is' likely to prove much less
expensive than a tape recorder with a
60-db signal-to-noise ratio (by NARTB
definition).

While we're still on the subject of tape
noise, I should at least mention an ob-
scure form of noise which often tends
to degrade the performance of even the
best recorders. It does not appear dur-
ing unmodulated sections of tape, but
shows up as hiss accompanying middle-
range, steady-state tones, and increasing
in severity with the frequency of the
signal tone. On musical material, it is
audible as a roughening of upper-middle
and upper-frequency sounds, and may
easily be mistaken for distortion or
rubbing tweeter voice-coil noises. This
FM noise is caused by excessive friction
between the tape and the recorder’s
head assembly. Ideally the tape should
slide smoothly over the heads in one
continuous motion, but if the sliding
friction is too high, the tape may tend
to pass in rapid alternations, sticking to
the head, slipping along a little bit, stick-
ing again, slipping some more, and so
on. The effect has been likened to that
of a violin bow passing over a string;
it does not slide smoothly, but tends
rather to pluck rapidly at the string as it
passes. Since recording tape is not free

Continued on page 50

1¢’s recorded silence!
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Stereoddities

“This business of stereophonic sound has
me confused,” a friend from a far-away
state complained t0 me recently. With
all the conflicting notions about the sub-
ject, this did not surprise me too much.
But his puzzlement sprang from a com-
parison between his own experiments
with it and those of his friends. It seems
his friends had been raving about certain
stereo tapes being “way ahead of any-
thing you’ve ever heard on ‘monaural’”
So he invested in a stereo system, or
rather converted his existing system into
a stereo system, only to find a most dis-
appointing result: the single-channel
material all sounded betrter than the
stereo tapes that his friends had been
so pleased with.

Was something wrong with his ears
or his listening room, or did he have
poor copies of the tapes? Had he lived
round the corner it would have been
easy to listen and draw my own conclu-
sions. As it was we had to sit down and
theorize. He drew out the shape of his
living room, which was reasonably typi-
cal, and sketched in different ways he
had tried placing his loudspeakers. We
discounted the possibility of bad tapes
because /! his stereo tapes seemed poor,
and he had also tried borrowing copies
from his friends. As a further check he
had played monaural tapes, and also one
track of his stereo rtapes, over both
speaker systems; in each case, he reported
getting more pleasing sound than the
true stereo.

Well, just what differences did he ob-
serve? It seems the single-channel pre-
sentation gave a better sense of “space”
than the stereophonic tapes, and that the
sound from the latter was “very con-

fused.” Musical instruments were not -

so readily identified from the stereo pre-
sentation. Were it not for the contrary
experience of his friends, he would have
concluded that stereo is all balderdash
and poppycock, sold his extra equip-
ment, and gone back to plain high fidel-
ity. He had to admit that his friends
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—with less expensive equipment —
were getting better results from their
stereo tapes than he was, and he wanted
an answer.

It was not his speaker placement that
was wrong, but the actual choice of loud-
speakers. His high-fidelity system had
included omne of the more expensive
multiunit systems, with sound coming
from several sources—the kind that
comes with a certificate of its perform-
ance, complete with frequency response.
There was nothing wrong with its fre-
quency response, he had checked that.
Nor had some mysterious distortion
crept in.

His experience proved to be due to
the fact that sound comes out all round
the old loudspeaker system. On single-
channel program, with one such loud-
speaker, an orchestra sounds very good
— much better than the smaller units
without the distributed sources. Two
loudspeakers of this type, which he had,

Fig. 1. Long, narrow living room will
provide maximum stereo listening area.

by NORMAN H. CROWHURST

sound even better than one oz single
channel, for orchestral program material
anyway. That, apparently, is what he lis-
tens to most.

So now, with what should be a superb
system, all checked out with single-chan-
nel, familiar material, he sat back o
listen to this wonderful new medium —
stereophonic sound. Whart a disappoint-
ment he had! What had gone wrong?
When I suggested it was the kind of
loudspeaker he was using, he was in-
credulous; after all, wasn’t this the best
kind he could buy?

A little theory proved necessary to
convince him. What does he listen for
most in his favorite program material? -
Why, that clean, sharp “attack” on the
sounds from individual instruments, par-
ticularly strings and percussion; freedom
from harshness on the various wind in-
struments; and being able to identify all
he hears. Right. All this requires ac-
curate handling of transients in the pro-
gram — those initial sound fronts, when
each kind of sound begins. To take care
of this on single-channel high-fidelity
systems, careful attention to extension of
the frequency range, especially at the
high end, and to the smoothness of the
response, is vital. That is partly why he
went to the big, expensive loudspeaker
unit. The other part was the greater
“breadth of sound” it gaye him.

How do we distinguish between the
components of any given frequency that
come from the different instruments?
When an orchestra plays strings and
wind instruments at the same time, they
all use overlapping frequencies—in
fact, sometimes they use the same fre-
quencies — but somehow we hear the
orchestra as a collection of instruments
playing, rather than a collection of fre-
quencies.

Two things help in enabling us to
listen that way: both are based on tran-
sients. As each set of instruments has
its own set of characteristic transients,
accurate reproduction over a single-chan-
nel system is one way to help recognize
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the fidelity of the transients from in-
dividual instruments and groups of in-
struments. The other is our sense of
directional separation, which is also par-
ticularly semsitive to transients, but
which needs stereophonic presentation.

Obviously, with single-channel pro-
gram material, the direczional separation
has no opporwunity to work; all the
sound comes from a single channel. The
kind of loudspeaker we use can help,
and even the use of two loudspeakers in-
stead of one helps, making the total
sound radiation more like the original
(although it is quite impossible for it
to be identical, because all the sound
originates basically in one place).

So for single-channel high fidelity,
the loudspeaker needs to have the widest
possible frequency response, and the
smoothest. Its directional radiation

should suit the type of program material
to which we want most to listen. Even
when the frequency responses and dis-
tortion figures are quite similar, in-

i 7

N
[5 SPEAKERS MOUNTED
DIVERGENT AT
FRONT CORNERS

A\ SPEARERS FACING OUTWARD
WITH OOORS TO ACT AS
REFLECTORS

- oy
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| GETS'TRUE STERED™Mi

P i £ : :

Fig. 2. Two speaker systems in single
cabinet zre specially made for stereo.
dividual kinds of loudspeaker are notice-
ably superior in rendering differen:
kinds of program sound.

Few loudspeakers possess that subtle
quality of being able to pinpoint a voice,
particularly a deep male voice, and at
the same time broaden out to reproduce
a full orchestra. The ones that give this
impression owe their apparent ability to
) better accuracy of frequency response,
b) greater freedom from intermodula-
tion distortion and, most of all, ¢) ac-
curacy in handling transients.

The advent of stereo gives us another
shot at the problem. The single loud-
speaker never really has the ability to
make the apparent distinction just de-
scribed. It is a psychological distinction,
made possible because of the greater ac-
curacy in reproducing what is available.
But steteo gives us the chance to separate
transients from different original sources
spatially. Successful use of this advan-
tage depends on quite different charac-
teristics of the loudspeaker’s perform-
ance. The other things are still im-
portant, but now we ‘impose a further
requirement: that the two (or three, if
we have three channels) loudspeakers
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can work together, with their slightly
different program sources, to produce
an integrated representation of the origi-
nal sound field, with differential direc-
tion effects.

The disadvantage of the broad-source
kind of loudspeaker that my friend used
is that different frequencies come from
different places. Consequently the tran-
sients from each group of instruments
are not properly integrated, or associated
together — not even as well as they were
with a single-channel system. Then there
was really only one source, and the big
loudspeaker, or even two big loud-
speakers, helped to give an impression
of breadth, although it was not an ac-
curate reproduction in this respect.

With stereo, we no longer need to
cheat in this way to give the sound an
artificial breadth. In fact, the effect of
it is adverse, as my friend had found:
stereo presented this way becomes con-
fused.

At this stage in the discussion, he
obviously had his faith in stereo re-
newed. Other related questions came to
mind. He had noticed something he had
vaguely dismissed as “psychological”
without knowing why. In fact, many
have noticed and queried this. Loud-
speakers that are definitely deficient in
extreme highs seem to have a better
high-frequency response on stereo than
on single-channel presentation.

This goes back to what gives us the
impression of realism. With a standard
high-fidelity system, accuracy of tran-
sient reproduction is of paramount im-
portance. The extreme high frequencies
do not make new sounds audible, as ex-
tended lows do. Rather, they make the
rendition of sounds already heard meore
accyrate. ‘Triangles, cymbals, brushes,
and similar sounds are audible on a
system that goes to 8,000 or 10,000 cps;
but extension, with smooth response, to
a higher frequency improves the ac-
curacy, making it possible to hear
whether the brush is played on wood,
skin, or the cymbal. It also clarifies the
distinction between different sections of
the orchestra, all of which were heard
before, if not as separate entities.

With stereo we have a new aid to ac-
curacy. Sounds from the different in-
struments can be given spatial separa-
tion. Actually, we never heard the ex-
treme high frequencies as a separate
entity (in program material), we oaly
heard them as an improved accuracy in
the reproduction of sounds whose basic,
or fundamental, frequencies were much
lower. Consequently, the interpretative
faculty of the brain does not treat as
an entity these extreme high frequencies
in reproduced sound; it merely co-
ordinates the impulses conveyed from
them to increase accuracy in perception
of other sounds.

This fact is confirmed by the impres-
sion gived by some of the poor tweeters

Continned on page 52

DYNAKIT

Amplifier Kits

A proven circuit of finest sound quality
in a2 new deluxe 6o watt model and
standard 50 watt model

MARK Il e wene 78%°

4, 8, 16 ohm outputs net

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

% 60 watts at less than 1% distortion. Instan-

taneous peak power of 140 wawus. IM less
an .05 at average listening levels.

% Choke filtering and low mnoise circuitry re-
duce hum and noise t0 96 db below 60 watts.

% New rugged KT-88 tubes and other heavy
duty parts used conservatively.
ﬁg'lﬁ*

MARK IT 50 wens

8, 16 ohm outputs net

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

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

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

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

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

Avatlable from leading Hi-Fi dealers everywhere
Descripiive brochure available on request.

*Slightly higher in West
DYNACO INC.
617 N. 41st Street, Philadelphia, Pa.

Export Division: 25 Warren St. New York 7, N.Y.
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74 RUMBLE Sec?

Gentlemen:

1 would like to comment, somewhat be-
latedly, on Mr. George L. Augspurger’s
article on loudspeaker testing in the
March 1957 issue (p. 26) of AUDIO-
CRAFT.

Mr. Augspurger apparently believes
that confusion reigns supreme in the
field of loudspeaker performance meas-
urement, that no one has reached any
agreement on how loudspeakers should
be tested, and that the measurements, in
any case, tell us little that will enable
us to predict the musical performance of
the speaker. Specifically, with reference
to evaluating distortion, he writes in
total:

“The other types of specified measure-
ments, such as harmonic distortion, are
useful primarily to the manufacturer,
who knows precisely the conditions un-
der which the tests were made.”

It is true that many aspects of loud-
speaker performance measurement are
controversial. Much more study, and
further development of validated tech-
niques, is required. I would like to
point out, however, that other aspects
of speaker measurement, and in particu-
lar those related to harmonic distortion,
are as well understood and agreed upon
among acoustics authorities as the corres-
ponding measurements in the field of
amplifiers.

There exist rigorous standards and
procedures for measuring speaker har-
monic distortion. These were published
in 1942 by the American Standards As-
sociation (Standard C164 — 1942,
“American Recommended Practice for
Loudspeaker Testing”). At low frequen-
cies, where loudspeaker distortion tends
to become gross, RMS distortion meas-
urements are hardly more difficule for
qualified personnel than the correspond-
ing measurements for amplifiers, and
have comparable reliability.

Amplifier manufacturers vie with
each other, justifiably, in boasting of
values of harmonic distortion over the
entire frequency spectrum which are a
tiny fraction of 19%. Consumer organi-
zations such as the Audio League have
reported that values of speaker disortion
in the low bass, more often than not,
range from 309% to 100%. It is clear,
then, that the high-fidelity enthusiast
who has avidly read and checked ampli-
fier distortion specifications, but who ig-
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nores the corresponding distortion char-
acteristics of his speaker system, is being
unrealistic. Qur ears do not distinguish
between the garbling of sound pro-
duced by a speaker and that produced by
an amplifier.

1 believe that the outstanding defi-
ciency in manufacturers’ published speci-
fications for high-fidelity equipment is
the absence of harmonic distortion vs.
frequency data for loudspeaker systems,
however unflattering these data may be.
Audio consumers are used to amplifier
distortion figures carried to the second
decimal place, and a candid detailing of
speaker bass distortion specs would prob-
ably create shock and consternation in
some quarters, but this does not alter
the need for such data.

Acoustic Research publishes distortion
data on its AR-1 and AR-2 speaker
systems, with test conditions specified ac-
cording to the existing published stand-
ards referred to above, and the test results
have proven to be entirely repeatable.
Corroborating tests have been made by
various organizations, both industrial
and academic, using different measuring

equipment (but always conforming to
the established standard procedures);
the results have been uniform without
significant variation.

Properly measured speaker distortion
data can be directly interpreted in terms
of the cleanness of reproduced musical
sound. If the latter were not so, all the
time that has been spent in recent years
talking about amplifier distortion, and
reducing it to very low values, has been
wasted.

Edgar Villchur
Acoustic Research, Inc.
Cambridge, Mass,

Reply:

The point I was trying to get across
about loudspeaker testing was not that
standards are nonexistent, but that con-
siderable variation in measured data is
possible within the framework of ac-
cepted procedure. Mr. Villchur is cor-
rect in stating that certain tests are un-
derstood and agreed upon by acoustics
authorities. But the people who buy
loudspeakers are not acoustics authori-
ties. I am afraid that the nonengineer
(or, quite often, the professional-engi-
neer) purchaser is not aware of what
constitutes “significant variation” and is
quite often misled by specifications
which turn out to be mere half-truths.

This is not a reflection upon Mr. Vill-
chur’s own organization. The extensive
data published on the AR-1 and AR-2
speaker systems are probably unique for
the thoroughness and honesty with
which they are presented.

As to the question of measured har-
monic distortion at bass frequencies, I
certainly agree that accurate curves of
distortion vs. frequency at various power
levels are extremely valuable and should
be supplied by more speaker manufac-
turers. But harmonic distortion is not
the only standard of excellence — it
measures only one factor involved in the
reproduction of sound. A good speaker
will have little measured harmonic dis-
tortion, but a speaker with low harmonic
distortion is not necessarily good.

Mr. Villchur is to be commended for
his efforts to open the “iron curtain” of
loudspeaker specifications. I only want
to emphasize that, as his letter states,
measured performance is important only
as it affects listening quality. Conse-
quently, there is still no substitute for
an extended listening test in the sur-
roundings in which the speaker is to
be used, regardless of how this may
relate to measured data.

George L. Augspurger
Los Angeles, Calif.

Gentlemen:

I must object strongly to some of the
statements made in the article [“The
Electronic Organ: King of Kirs”, Part
I, by Frank R. Wright, AUDIOCRAFT II,
October, p. 16}.

Mr. Wright states at the beginning
of the article that he doesn’t think an
organ kit is suitable for the inexperi-
enced amateur. Since he admittedly has
no knowledge or experience of electronic
organs in any form other than what he
has learned from the particular Artisan
kit he has, this categorical statement is
ill advised, misleading, and reckless, as
well as ill founded. The only such state-
ment he is qualified to make is that the
particular Artisan kit he has worked on
is not suitable for the inexperienced.
We state in all our advertising that no
experience or skill is required to build
the Schober Organ kits, and this is borne

Comtinued on page 38
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Suggestions for your library

HIGH FIDELITY: THE WHY
AND HOW FOR AMATEURS

By G. A. BRIGGS, designer and manvufacturer of Wharfedale
lovdspeakers.

“ . ... holds something for everyone. For the amateur,
for whom it was written, it holds a bit of everything, in
suitably compressed form, and must inevitably leave him
with a feeling that he has acquired a general working

background to the whole subject . . . . It deserves a wide
readership, and I am certain it will secure it.” HI-FI NEWS
(England) $2.95 250

UNDERSTANDING HI-FI CIRCUITS
By NORMAN H. CROWHURST

Here the audiophile will find the answers to questions often
confusing. The chapters are: special outpur stages, feedback,
damping, inverter and driver stages, input stages, matching,
equalization, speaker distribution and crossovers, loudness
and volume controls, tone controls.

Hard cover, $5.00 254 Soft cover, $2.90 255

HIGH FIDELITY: A PRACTICAL GUIDE
By CHARLES FOWLER, Publisher, AUDIOCRAFT Magazine

Whether your budget is small or large, whether you are a
beginner or a devotee from way back, this complete and
definitive guide can help you get the most enjoyment out
of your high-fidelity system.

Here is the practical expert advice needed by everyone
who has, or expects to have, a high-fidelity system. Starting
with an introduction to sound, the author then describes the
various links in the hi-fi chain, explaining their features and
specifications so as to provide the most helpful criteria for
evaluating, and for selecting and matching components.
$4.05 234

MAINTAINING HI-FI EQUIPMENT
By JOSEPH MARSHALL

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

HANDBOOK OF SOUND REPRODUCTION

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

Here is A-1 information about all aspects of sound repro-
duction, acoustics, and the necessary components. Written
by one of the foremost authorities in the field, the book is
organized in a way similar to home training courses. It
fully covers a difficult technical subject in a manner which
will provide pleasure and profit to the high-fidelity en-
thusiast. $6.50 249

THE NEW HIGH FIDELITY HANDBOOK
By GREENE and RADCLIFFE

A complete, practical guide for the purchase, assembly, in-
stallation, maintenance, and enjoyment of high-fidelity
music systems. Includes the latest informarion on equip-
ment. 250 illustrations, diagrams, and plans. $4.95 251

DECEMBER 1957

Save yourself time and trouble
by ordering your books directly from us.
Just fill in the coupon below.

audiophiles bookshelfl

Just published

Records in Review-1957

The Third High Fidelity Annual

Edited by Joan Griffiths
Associate Editor, HIGH FIDELITY Magazine

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

This book, the only one of its kind, contains over 900 reviews of
classical and semiclassical music, and the spoken word, that have appeared
in HIGH FIDELITY Magazine from July 1956 through June 1957. Written
by some of this country’s distinguished music critics and intended for
both instruction and pleasure, the material is arranged for convenient
use. Reviews cover both the merits of performance and the quality of
recording. An index of performers is included.

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

$4.95 ORDER TODAY

Be sure to order copies to give as Christmas gifts
for yowr music-loving friends.

Also available —

HIGH FIDELITY RECORD ANNUAL 1955 —the first annual — contains reviews
from July 1954 through June 1955. $4.95 201

HIGH FIDELITY RECORD ANNUAL 1956 — the second annual — contains reviews
from July 1955 through June 1956. $4.50 237

Book Department
AUDIOCRAFT Magazine
Great Barringron, Mass.

I
l
l
I enclose $.................... for which please send me, postpaid, the
p
l books indicated by circled numbers below. (No C. O. D.’s or charge
orders, please.) Foreign orders sent atr buyer's risk. Add s55¢ per
| book for postage on foreign orders except Canadian.
I
|
|
|
I

Binder 1 (holds 14 issues) 223 $3.50 245
Binder 2 (holds 12 issues) 245 $3.00 901 249
223 250

NAME ..o - 233 281
ADDRESS , 233 254
234 255

237 257
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The NEW PEERLESS

TRANSFORMER CATALOG

Now available free to audio designers and builders

PEERJ_,ESS
Trapsformers

This new 12-page catalog was published for the use of both
professional and hobbyist designers and builders of high
fidelity, broadcast, and recording equipment. It provides
specifications, performance curves, application data, and
prices on transformers representing the most advanced
developments in the science of audio transformer design.
Power, input, output, and impedance-matching transform-

ers are all shown.

TYPICAL HIGH-LEVEL

OUTPUT TRANSFORMER

This model #8-271-8 is one of the Peerless 20-20
Plus group, which indicates a frequency range
greater than 20-20,000 cps. Frequency response
is —1 db; 10-100,000 cps. Insertion loss is 0.3 db.
Maximum level, —4% dbm (80 watts). Primary
impedance at 5000 ohms C.T. and 1250 ohms
C.T.: Secondary 1, 4, 18, 16 ohms.

Send coupon or postcard for free catalog
Peerless Electrical Products ¢ A Division of Altec Lansing Corporation ~ AC-12
9356 Santa Monica Blvd., Beverly Hills, Calif.

Please send your free transformer catalog to:

Name.

PEERLESS

Address.

Electrical Products

9356 Santa Monica Blvd.,

Beverly Hills, Calif.

12-14.

RUMBLE SEAT
Continued from page 36

out by the fact that many of our cus-
tomers, all of whom successfully com-
plete their kits, have never held a solder-
ing iron before.

In the penultimate paragraph on page
35 he states that the organs which most
successfully imitate pipe-organ tone are
those with an independent oscillator for
each note, such as Conn, Allen, and Arti-
san. Later in the next paragraph he says
that frequency-divider organs are cheap
and simple but cannot produce good en-
semble tones. Again, in view of his own
prefatory statements, he is not qualified
to make this judgment, which is pre-
sumptuous and does not conform to the
preponderance of opinion among those
who are qualified to judge.

In addition to the fact that both state-
ments with which I take issue are results
of Mr. Wright's ignorance of the field
and are not true, the fact that he, as
managing editor, places these positive
statements before your readers in the
editorial columns of the magazine is a
betrayal of the function of a magazine
staff, which is to furnish readers with
well based, unbiased information, plus
comment and opinion by those qualified
to give it and plainly labelled as such.
In addition, the policy apparent from his
statements is plainly foolish, since it
labels itself to those who know enough

" more than he to realize that he is in

error, and it alienates manufacturers
(and potential advertisers) who are thus
unnecessarily maligned.

Irwin Wayburn and 1 had discussed
AUDIOCRAFT with the intention of test-
ing its advertising strength later in the
season. We plan to think very hard
before going through with this now,
since it would seem a bit stupid for us to
advertise in a publication whose manag-
ing editor has editorially #) stated that
our advertised claim that no experience
is necessary is false and ) said that our
organ is inferior because it employs fre-
quency dividers. Let me suggest that
you might try to repair the misleading
effect your statements may have had on
your readers either by publishing this
letter or appropriate excerpts from it

., or by making an addendum to the
last article of the series retracting the
statements to which I have callen [sic}
attention.

Richard H. Dorf
The Schober Organ Corp.
New York, N.Y.
Reply:
I am not so much amazed by what Mr.
Dorf says as by the vehemence with
which he says it, but let us examine the
validity of his objections to my article.

Mr. Dorf objects first to my statement
that “I do not think that an electronic
organ kit makes a good starting point for
the amateur kit builder just launching

AUDIOCRAFT MAGAZINE



his career.” I'm atraid that | must re-
main firm on this point. The simplest
electronic organ is a complex instrument,
and the cheapest is relatively expensive.
1 fail to see how anyone can conscien-
tiously recommend that a completely in-
experienced individual risk so much in
a project which he may have much more
difficulty in completing than he original-
ly anticipates. Would it not make sense
for him to test himself on something
less ambitious, and then go on to the
organ-building project with a degree of
assurance that he is capable of seeing it
through? I do not deny that it is pos-
sible for some inexperienced individuals
to put an electronic-organ kit together
and make it work, and I do not doubt
that many have done it successfully. I
simply say that I do not believe it wise
for a completely inexperienced person
to make an electronic organ his first kit-
assembling project.

Mr. Dorf feels that I am not qualified
to make any judgment in this matter
since, in the opening paragraphs of this
article, 1 stated that I had had no experi-
ence with electronic musicai instruments
prior to assembling the kit under dis-
cussion. His assumption that I would
write an article on this, or any other,
subject without adequate preparation is
ungenerous, and, I might add, it is un-
justified. Construction of the organ kit,
research for the article, and writing were
carried out over the period of a year. I
do not set myself up as an expert on
electronic musical instruments, but I do
feel qualified to write an article of this
type.

The next point seems to me to be
better taken. The unqualified statement
that electronic organs employing fre-
quency dividers cannot produce good
ensemble tones is ridiculous and I with-
draw it. Apologies are due the manu-
facturers of Baldwin, Lowery, and Min-
shall organs — perhaps even more than
they are due Mr. Dorf’s company, which
was not mentioned —and I hereby
tender them most sincerely. I had
thought merely to give z brief review of
various types of electronic organs cur-
rently available, and there was no in-
tention to cast aspersions on any par-
ticular type or make of instrument. As
a matter of fact, the statement that fre-
quency-divider organs are simple and
“cheap” (your word, Mr. Dorf, not
mine) was supposed to convey the idea
that these qualities were to be desired.
Simplicity and cheapness are, of course,
relative to electronic organs: I have al-
ready observed that I consider these in-
struments to be neither simple nor in-
expensive.

Frank R. Wright.
New Marlborg, Mass.
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Excerpts from PRESS COMMENT on the

Higk 3 idelitg {Tested i the Home)

“,..With the (tweeter) control set to suit my taste (best described as row-M-oriented),
oscillator tests indicated that bass was smooth and very ciean 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 frequency. 8

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 2 slow droop to 14,000 cycles, with rapid
cutoff above that.

Because of its slightly depressed ‘presence' range, the AR-2 has what is to me a refreshingly
sweet, smooth, and highty listenable sound. Music is reproduced transparently, and with very
good detail. Its high end is unobtrusive, but its ability 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 ctean and, like the AR-1, prompts disbelief that such deep bass 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.—I.G.H.”

AUDID sz

Eiamart TatnatiCaniey
“...1 find the AR-2 remarkably like the AR-1 in over-all sound coloration. Its cone tweeter
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.

... | find AR-2, as with AR-1, remarkably clean and unobttusive in its sound, easy on the
ears for long-period listening, easy aiso to ignore in favor of the music itself. Either speaker
has a way of simply fading into the surroundings (the size helps) teaving the music unattached
and disembodied in the room. Excellent iliusiont..."

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

ACOUSTIC RESEARCH, INC. 22 thorndike st, Cambridge 41, Mass.
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T'S impossible, nowadays, for a re-

viewer working long in advance to
report on the releases of timeliest in-
terest at the date his column is being
read. But in the case of last-minute
Christmas-music recordings-—and con-
sidering specialized concerns of SFG
readers — this is no real disadvantage.
Such seasonal “specials” seldom are of
notable technical interest (however ap-
pealing in other respects), and most
sound-fanciers are properly hesitant
about purchasing any just-off-the-griddle
telease until its technological qualities
have been thoroughly tested.

For myself, although I may go over-
board sometimes on a brand-new record-
ing which bowls me over on first ac-
quaintance, I prefer to wait until I have
at least a few confirmatory reports, espe-
cially from listeners (professional or
amateur) of quite different personal
tastes and disparate sound-reproduction
equipment. My own reactions may or
may not jibe with those of others, bur in
either instance it’s helpful to both re-
viewer and reader to know clearly
whether any given reaction represents a
generally accepted view, an intensely
controversial one, or a frankly minority
opinion.

Fortunately, one release of outstand-
ing holiday-season importance appeared
early enough to permit checking my al-
most incredulous delight against the re-
actions of several friends whose judg-

ments I respect. So it’s with assured con-
fidence that I hail the late Giinther
Ramin’s version of the first half of
Bach’s Christmas Oratorio, with the
chorus of St. Thomas’s, Leipzig (where
Bach himself was once Cantor), both as
the finest performance of this stirring
yet heart-warming music ever brought
to records and one of the most com-
pletely satisfactory stereo recordings to
date (Concert Hall RX 21-2). Every
minute of the 90 or so taken up by

these two reels is unalloyed sonic as’
well as musical joy, and irrefutable
evidence that the single-channel medium,
even at its best, is by no means adequate
to cope with large-scale vocal-and-orches-
tral works-— especially those demanding
cathedral-acoustics spaciousness and clear
differentiations among the contrapuntal
lines and timbre contrasts of complex
polyphonic music. In this area, at the
very least, stereo is truly incomparable!

If so munificent a gift is beyond your
hope of either giving or receiving, an
apt consolation prize undoubtedly will
be the forthcoming Shaw Chorale’s
Christmas Hymns and Carols, Vol. 1
(RCA Victor stereo CCS 86); for, al-
though I haven't yet heard it for my-
self, I can safely recommend it on the
basis of justly popular earlier LP edi-
tions (LM 1711, cited here just a year
ago, which superseded LM 1112). If,
however, your choice of a distinctive
audio present must be confined to LP’s
my recommendations have to be drawn
from quite different repertories, led by a
couple of all-too-rare outstanding ex-
amples of sonic humor that every listener
can enjoy to some extent, but which are
sure to tickle most expertly the fanati-
cally serious audiophiles.

Concert and Hi-Fi Burlesques

One is the anticipated release (Angel
35500) of an actual performance re-
cording which has been delighting thou-
sands of British gramophiles who missed
the original Hoffnung Music Festival
Concert of 13 November, 1956. Like
all such documentaries, the uproarious
bursts of audience laughter and applause
sometimes seem inexplicable (visual-
only shenanigans?) and evenrually get
a bit tiresome. Nevertheless, the comedy
here is not only convulsively funny on
first hearing, but demands interminable
encores whenever you can iaveigle fresh
captive audiences into your living room.
Irs high points for me are the late
Dennis Brain's heroic performance of a
Leopold Mozart “Hosepipe-and-Strings”
Concerto finale, Franz Reisenstein’s “Pi-
ano Concerto to End All Piano Con-
certos”, a four-tuba transcription of a
Chopin Mazurka (with Hoffnung’s
dead-pan description of his subcontra-
bass instrument), and the Hoffoung-Ar-
naud recitation of Scott’s “Lochinvar”
to Humprey Searle’s hi-fi-display percus-
sion accompaniment. Not uatil you
finally stop roaring over these, however,
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Guide

by R. D. DARRELL

will you be able to appreciate the im-
pressiveness with which the recording it-
self conveys the big but extremely bril-
liant acoustics of the Royal Festival Hall,
and the novel tone colors of the pre-
posterous wind-instrtument ensemble de-
manded by Gordon Jacob for his sonical-
ly almost incredible variations on “Annie
Laurie.”

The other example is more sophomoric
but even more directly deflationary of
common audiophile foibles:
Sounds for Hownds (San Francisco M
33009), with takeoffs on frequency tests,
sonic documentaries, etc., not excluding
a gallery of candid self-portraits in sound
of the San Francisco company’s working
personnel. Even if this disc is never
played more than once, ir’s still well
worth conspicious display in every hi-fi
fan’s library simply for its jacket picture
(a glumly headphoned hound) and an-
notations — including the recommenda-
tion to use, in reproduction, the new
T.AGLTSR. curve. New? Bosh! “Try
And Get It To Sound Right” playback
characteristics are as old as high fidelity
itself!

Lagniappe for Jazzists

Definitely hot, nonsweetened jazz may
seem an odd Christmas recommendation,
but if you have the right ears for it
there is litde in modern recording
(stereo tapes in particular) which can
be more exciting. Even if you haven’t
such ears, those you do have may well
demand resensitizing after o long ex-
posure to the inanities and distortions of
commercially PA-distributed exploita-
tions of hackneyed carol materials. In
any case, The Jazztone Mystery Band
(Jazzione J 1270) is ideal for holiday-~
party testing of jazz-expert friends and
guests. Be sure to play fair and try to
identify the familiar-style soloists heard
here before you read the jacket notes to
discover who they really are.

It would give the game away to say
where this recording was made, but
while good enough by current standards,
its comparative lack of acoustical
warmth and transparency can be demon-
strated by comparison with Buck Clay-
ton’s Buckin’ the Blues (Vanguard VRS
8514). And then, again, what LP’s even
at their best still lack in dramatic atmos-
phere and impact can be realized only
when you proceed to play the stereo
versions (VRT 3006, with the same rtitle,

Continued on next page
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Hi-Fi

‘CONTINENTAL
world’s most advanced all-in-one portable
TAPE RECORDER

For the name
and.address

of your nearest
Norelco dealer,
write 10 Dept. 75.

NORTH AMERICAN
PHILIPS CO., INC.
High Fidelity

Products Division

230 DUFFY AVENUE,
HICKSVILLE, L.)., N.Y.

the new imported

NORELCO

like this...

Engineered by Philips of the Nether-
. _lands, world pioneers in electronics
_ Pratision-crafted by Dutch master
 teehnicians
- ”‘:‘ Sty;l_id };jt_he Continent’s top designers
- Three speeds (7', 3% and 1% ips)...
{' .. twin tracks...push-button controlled
 Special narrow-gap (0.0002 in.) head
. -for extended frequency response
Bdilt-in, wide-range Norelco speaker

Also piays through external hi-fi set
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irish

ferro-sheen
recording

oA
ferro-sheen
recording
tape

L3 ®
irish
ferro-sheen
recording

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 powder into your
machine. Price? Same as ordinary tape!

Available wherever quality tape is sold.
ORRadio Industries, Inc., Opelika, Alabama

Export: Morhan Exporting Corp., New York,N. Y.
Canada: Atles Radio Corp., Ltd., Toronto, Ontario
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and VRT 3008, Jimmy Rushing Meets
Buck Clayton). Another illuminating
comparison, for stylistic more than sonic
differences, is with the Buck Clayton
Session (Omegatape single-channel JT
1003), in which Buck is featured with
expert French stars in five pieces and
other Frenchmen appear alone in four
more. However one may evaluate the
extremely brilliant and clean Gallic re-
cording here, he is sure to be impressed
with the genuine idiomatic skill de-
veloped by overseas jazzists, and the
consoling fact that they still have some-
thing to learn in the way of relaxation
and true “coolness.”

The jazz masterpiece of the year, how-
ever, is Jazz at Stereoville (Concert Hall
stereo tape EX 40). I haven't heard the
LP version (The Big Challenge, Jazztone

| 7 1268), but while I'm sure the playing

of Cootie Williams, Coleman Hawkins,
and Lawrence Brown, as pitted against
that of Rex Stewart, Bud Freeman, and
1. C. Higginbotham, is mightily exciting

| there too, it's only in stereo that the

whole idea of this “cutting” contest can
be fully realized. For the first three solo-
ists are clearly on the right side, the

e

"ty /

other three no less clearly on the left,
with the four-man rhythm section cen-
tered between them. And the pleasure of
hearing just where the individual solos
are coming from incalculably enhances

. one’s relish of the infectiously swinging

performances, as well as stamping this
taping as one of the most imaginative of
stereo triumphs — inconceivably as ef-
fective in any other medium.

South of the Border,
It’s Alta Fidelidad

A quasi-technical point I've harped on
before, but which I feel never can be
overemphasized, is that top-notch re-
cording per se never is enough to make
a sensational DDT (Display, Demon-
stration, and Test) record. The musical,
or sheerly sonic, materials themselves
must be capable of brilliantly exploit-
ing both the recording and playback
equipments’ frequency spectra, dynamic
ranges, transient-response and allied
characteristics. Between the extremes of
oddball effects and the big showpieces of

familiar symphonic repertories, music of
a somewhat exotic cast is particulacly
good for this purpose; and many of the
best examples are provided by Latin-
American musicians with their typical
preoccupation with percussion, festive
spirits, and piquant rhythmic animation.

Two unusually effective current LP’s
in this domain are similarly titled, but
actually different: | Mexico, Alta Fideli-
dad! (Vanguard VRS 9009) and Viva
Mexico! (Capitol T 10083 ). The former
is a folk-ensemble program of eight
somes jarochos and five buapangos buas-
tecos with lots of fervent singing, but
most interesting to me for its sparkling
recording of such transient-rich instru-
ments as a folk harp and various guitar
variants — requénto, jarana, and buapan-
guera. The latter disc demonstrates the
high skills both of the Orquesta Sin-
fonica Nacional under Luis Herrera de
la Fuente and of four national com-
posers: Silvestre Revueltas, Blas Galin-
do, José Pablo Moncayo, and Daniel
Ayala. The first-named’s “Homenaje a
Garcia Lorca” is a really astonishing
work; the dance pieces by the next two
are more conventionally “Mexican,” ver
imaginatively scored and infectiously
high-spirited; and if Ayala's “Tribu”
scarcely succeeds as an evocation of an-
cient Mayan Music, some of its percus-
sive and pentatonic passages do achieve
notably eerie effects. But everything here
comes off magnificently as beautifully re-
corded sound, with top honors probably
going to the Mexican orchestra’s genu-
inely big, solidly responsive bass drum.

Even more exiciting and expansive, if
less aesthetically substantial, is jTorero!,
Vol. 3 of Audio Fidelity’s now famous
La Fiesta Brava series (AFLP 1818),
with Genaro Nunez again leading the
Plaza Mexico Banda Taurina in festive
bullring music and dramatic togues (sig-
nal fanfares). It will be treasured by
many for its authenticity as a sonic docu-
mentary (and for its elaborately illus-
trated booklet on tauromachy), but I
prize it most for its sheerly sonic and
technical brilliancies — surpassing even
those of its predecessors, to rank as one
of the best-yet single-channel achieve-
ments of stereogenic spaciousness and
open-air atmosphere.

After such big stuff, guitarist Laurinda
Almeida’s Immpressoes do Brasil (Capi-
tol P 8381) seems musically more banal,
for all the gracious charm of the little
pleces by Sardinha and Almeida himself,
and the novel timbre combinations of
Gnartali’s “Concertino for Guitar and
Piano.” Yet there is a fine vibrant rich-
ness to the recording of the guitar here,
fairly closely miked, but without the
usual loss of liveness; and many listeners
will particularly cherish the haunting
melodiousness of Villa-Lobos’ quite un-
forgettable “Gavota Chéro.”

Transatlantic Exotica
From Spain we have another bullring
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documentary, The Day Manolete Was
Killed (Audio Fidelity AFLP 1831) and
an aural evocation of the balletic art of
Antonio and bis Spanish Dancers (Lon-
don LL 1481). The former has some
background music and crowd noises, but
is of primary interest to tauromachists
for its vivid, detailed description of bull-
fight preparations and action, and its
moving tribute to a great matador, well
written but baldly narrated by Barnaby
Conrad. The latter is notable both tech-
nically — for the crispness of its tran-
sient-rich castanets playing and ‘econeo
work, or heel-and-toe clicks — and musi-
cally — especially for its suite of some
six Scarlatti-like Soler sonatas, which in
their restrained but piquant way are even Th e
more essentially Iberian in spirit than
the more orthodoxly gaudy “Spanish” -
colorings of Granados (a seldom-heard car tr ldge
piano-and-orchestra “Allegro de Con-
cierto”), Turina, Falla, Larregla, and
Sarasate. Of
Still more . conventionally “local”-
colored are the lighter symphonic pieces
in Frederick Fennell's Hi-Fi a la Espaii- tomorrow
ola with the Rochester Pops Orchestra
{Mercury MG 50144) and the singular .
medley of offbeat music in Africa Speaks, IS
America Answers by Guy Warren, Afri-
. can drummer and chanter, with the Red
Saunders orchestra (Decea DL 8446). H E R E .’
But the former well-diversified program
is played with notable verve and preci-

sion, potent in immediate musical ap- To ride in America’s first jet airliner, you'll have to wait until 1959—
peal, and of unusual technical interest

for its astonishing dynamic range: from but the cartridge of tomorrow can be yours today! The sensational new
crystalline delicacy to the utmost power ESL C-60 electrodynamic cartridge, as advanced as tomorrow’s jet -

of well-nigh §°1id tonal impact. The lat- and musical as a rare Stradivarius, is now at your audio dealer’s.
ter makes mildly effective use of echo-

i

chamber techniques to enhance the rirual Hear it, and you'll be astonished at the C-60’s dramatic superiority of
atmosphere of some complex drumming reproduction quality. You'll be astonished, too, at its ruggedness in any
and chanting, here all mixed up with ; S -

: o . . record changer or arm. With a voltage output five times the winimum
jazz dilutions and adaptations featuring ” = :

some swinging if rather oversentimental specified for the world-famed ESL Concert Series cartridge, the

vibes playing. ESL C-60 will easily drive all modern preamplifiers.

For the last word in exotica, however, .
] e 6 GE Tt Il e e Like all fine ESL cartridges, the C-60 can greatly increase the life of your

ever been devised to perplex, titillate, | records and styli. Write for free information on the cartridge that’s years
and affright human ears, the prize LP is | ghesd: the ESL C-60. Better yet, make it yours today. Only $30.50.

COMPARE THESE MINIMUM PERFORMANCE DATA:

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

P Response extends beyond 30,000 cps
P Minimum output 5 mv at 5 cm/sec
» Minimum compiiance 6.8 x 10-% cm/dyne
P Dynamic mass 1 mg
b IM distortion almost immeasurably small
$ Vertical stylus force 2-6 gms
P Output impedance 40 ohms at all audio frequencies
P No transformer nor transistor amplifier ordinarily required
P Performance unaffected by load resistance

. FOR LISTENING AT ITS BEST
Vol. 2 of the Panorama of “Musique

Concréte,” London Ducretet-Thomson _ ; !
e R S Electro-Sonic Laboratories, Inc.
here, the Schaeffer-Henry “Symphonie Dept. C « 35-54 Thirty-sixth Street + Long Island City 6, N.Y.

bour un homme sewxl” is not as over-

Continued on page so
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ON CAPITOL
STEREO TAPE

THE MUSIC OF CHRISTMAS:
Hollywood Bowl Symphony Orchestra
Carmen Dragon conducting
All the joy and splendor of the Season in
breathtaking stereo— reverently beautiful

symphonic arrangements of traditional
carols. (2F-14)

JOY TO THE WORLD:
The Roger Wagner Chorale

Moving old-world interpretations of uni-
versally beloved carols. (zF-15)

Classical “FDS’’ Releases

LEOPOLD STOKOWSKI:

The Orchestra (z8-8)

ROGER WAGNER CHORALE:

House of the Lord (zr-9)

WM. STEINBERG, PITTSBURGH
SYMPHONY:

Toch: Third Symphony @¥F-7)
HOLLYWOOD BOWL SYMPHONY
ORCHESTRA:

L'ltalia (zF-3»

Gypsy @r-6

Symphonic Dances (zF-5)

Bolero & Capriceio Espagnol (zF-4

Popular Artists

NAT “KING'" COLE:

Love is the Thing @p-11
KENTON IN HI-Fl 2D-10)
GEORGE SHEARING:

Black Satin (zc-13)
FRED WARING & THE
PENNSYLVANIANS IN HI-Fl zD-12)

Specialties

A STUDY IN STEREO

A breathtaking showcase of stereo’s vast

range featuring Capitol’s big-name artists..
(ZH-2)

INTRO TO STEREO

A narrated journey through the wonders

of stereo—music and real-life sounds.
(ZA-1)

06U s PaT Ok

STEREO TAPES

2 CHANNEL — 7% IPS — FOR IN-LINE HEADS
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DC on Filaments

Hum reduction in high-gain preamps is
not always a simple and straightforward
problem, and many times it becomes
necessary to resort to DC for the tube
heaters to achieve really good perform-
ance. Usually, the first stage is all that
must be put on a DC source, and the
power requirements are then within
range of small and inexpensive com-
ponents.

The 1N91 diode is not ordinarily
rated by the manufacturers for operation
at more than 100 ma load current. How-
ever, when the peak inverse voltage is
very low, as it is here, the load current

I T
. 4.70HM

ZSO'mFd

. Ta:wox.r*
‘, & T s v

Two wversions of the rectifier circuit
suggested for putting DC on filament of
first stage of a bigh-gain preamplifier.

can be increased many times provided
a current-limiting resistor is used to
limit the maximum surge current. The
resistor is usually required anyway to
keep the DC output voltage low enough
to prevent exceeding the heater voltage
ratings of the tubes. The capacitor pro-
vides peak rectification so the required
voltage can be obtained from the nor-
mally available AC heater-supply volt-
ages.

Two versions of the circuit are shown:
one for a 6.3-volt system, and the other
for a 12.6-volt system. The exact value
of the resistor in each case may have
to be adjusted to provide the design
center voltage to the tube heaters. The
value of the capacitor may be varied
+=509% without ill effect.

Thomas P. Prouty
Newposrt Beach, Calif.

Perfect Setting

Finding the “perfect” tone-control set-
ting for a particular recording when
played over a particular hi-f rig is

an art in itself; but trying to go back
and locate it a second time is like
looking for the lost chord.

The difficulty can be solved neatly by
marking on the record jacket your
opinion of the best tone-control setting.
Note both tone-control and volume-con-
trol and any other variable settings
your particular rig may have. By mark-
ing this information on the same place
on each record jacket, you'll get into the
habit of automatically setting the con-
trols each time.

If the knobs on your control unit
have no pointers and there is no scale
for them to point to, these ¢an be
added fairly easily by means of decals
thch are widely available.

Paul Penfield, Jr.
Cambridge, Mass.

Pilot Lamps

Many manufacturers of modern hi-fi
equipment and kits either don’t believe
in pilot lights or they dont want to
fiddle around with AC leads to power
them inside the chassis. But since I
am somewhat forgetful, I want a healthy
red light to remind me to shut off the
gear when the music stops.

Rather than tap into the filament
circuit, I used a small, 115-volt indica-
tor lamp and plugged it into the

Simply arranged pilot-lamp installation.

“switched” outlet circuit on the side
of the power-amplifier chassis. The
jewel was merely screwed to the equip-
ment-cabinet panel and the 115-volt
socket mounted solidly behind it on a
convenient surface.

L. E. Johnston

Madison, Wis.

Extending Crystal Life

The life of crystal microphones and
pickup cartridges in humid climates may
be extended indefinitely by storing them,
while not in use, in screw-top jars with
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a silica-gel desiccant. This material is
sold under various trade names {Dryrox,

Nodamp, etc.) at department and drug |

stores. Occasionally, a weak crystal can
be reactivated by this treatment.
R. L. Browning
Texas City, Tex.

14-Carat Solder

Along with most readers of AUDIO-
CRAFT, I have used solder for years,
and have often bemoaned the fact that
the smaller and handier one’s solder-
ing iron, the more certain it is to Jack
the heat needed for the job at hand.

My attention was recently directed to
a discussion of solders in a machinist’s
handbook. This led to my building my
latest kit with 60-40 solder (high tin
content) with such pleasing results that
1 believe all audio enthusiasts should
know about it

Soft solder is an alloy of tin and 3/

lead: usually with more lead than tin,
as in the standard 40-60 grade. The
only reason for the higher lead content |

is that lead is cheaper than tin. Solders !

are made with higher tin content, and
they have entirely different characteris-
tics, as shown in the table.

% % Melting Temp. Brinel!
Tin Llead Deg. F. Hardness |
40 60 446.0 15.8 ;
50 50 401.0 15.0
&0 40 368.6 14.6
66 34 356.0 16,7
70 30 365.0 15.8

It is a point of academic interest
that the alloy with 66% tin and 34%
lead has the lowest melting temperature
and the highest hardness. This is called
the ewmzectic alloy of tin and lead. This
is the term applied to alloys of such
ratio that they pass directly from a .

liquid to a solid state (and vice versa) i

without passing through an intermediate
plastic state.
A point of very practical interest is

that the G60-40 alloy (just above the |

eutectic) is commercially obrainable,
and has a melting point 77.4° below
that of standard 40-60 solder. This
means that your little pencil soldering
iron that’s so handy to use, but which
so frequently lacks sufficient heat, will
now have adequate heat for most kit
work. Also, this solder sets far more
quickly because it does not pass through
so long a period of plasticity. Put
simply, the 60-40 solder is a joy to use,
and it costs but 40¢ more per pound.
Charles V. Thayer
Springfield, Vt.

AUDIO AIDS WANTED

That's right—we'll pay $s.00 or
more for amy short cut, suggestion,
or new idea that may make life easier
for other AUDIOCRAFT readers, and
which gets published in our Audio
Aids department. Entries should be
at least 75 words in length, and ad-
dressed to the Audio Aids editor. No

o e
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. BEST
AMPLIFIER

FISHER Model 80-AZ
THE PERFECT amplifier for the home high fidelity system, THE FISHER
Mode! 80-AZ will meet the requirements of the most exacting user. lts low
harmonic and intermodulation distortion provide not only complete fidelity
of reproduction, but also absence of listener fatigue. The great reserve
power handling capacity of the Model 80-AZ makes it capable of reproduc-

ing the complete dynamic range, as well as frequency range, of a full sym-
phony orchestra —with its every nuance of tonal color. $9950

Slightly Higher in Far West

Ovutstanding Specifications of THE FISHER Model 80-AZ

| Handles 30 waits; 60 watts peak! M Three separate feedback loops for stability
and low distortion. W Less than 0.5% distortion at 30 watts; less than 0.15% at
25 watts; 0.05% at 10 watts. ® IM distortion less than 0.5% at 25 watts; 0.2%
at 10 watts. ® Frequency response uniform within 0.1 db from 20 to 20,000 cycles;
1 db from 10 to 100,000 cycles. ® Hum and noise virfually non-measurable —
better than 95 db below full output. M CONTROLS: Z-MATIC and Input Level,
W TUBE COMPLEMENT: 1-12AT7, 1.12AU7, 2-EL37, 1-5V4G. ® OUTPUT IM.
PEDANCES: 4, 8 and 16 ohms. W SIZE: 4% deep, 15%" wide, 67" high.
| SHIPPING WEIGHT: 22 pounds.

#

gf}f Write today for complete specifications.

lLimit on the number of entries.
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PATRICIAN

Continned from page 18

Next comes what might well be the
most ticklish part of the entire operation.
With battens 19 and 20 installed, dry-
fit panels 4 into place, particularly check-
ing for a good fit where 4 meets S.
Don’t be too concerned if the fit isn’t
exact, but do be prepared to use longer
screws than the 1-inch screws furnished,
to pull these pieces into snug fit (Fig.
9). They must be tight. Even if the
longer screws (114 or 114) pierce
through the wood into the dashpot
cavity, no harm is done. The important
thing is to get this cavity sealed absolute-
ly tight. Don’t be satisfied to pull it

nearly tight with wood screws, hoping
seal off any offending cracks later with
calking; this won't do. After everything
here is pulled into proper and tight posi-
tion, calk inside and out (Figs. 10, 11,
and 12). You can work easily inside the
cabinet by laying it on its side on piece 4.

It might be possible to do some line
scribing on the sides of piece 4 for the
future installation of pieces 10 and 11,
but you can decide for yourself whether
or not this will be worth while. I chose
first to fit pieces 10 and 11 (after panels
4 were in place) and then guess where
the holes should go into 4 to accommo-
date the screws that were to hold 10 and
11 in place. I also found it best to make
a unit of 10 and 11, let it dry, and then
ipstall it. Minor variations from perfec-

ANTPEX STEIRIZO

SIGNATURE OF PERFECTION IN SOUND

An gudio system is like a chain. For optimum per-
farmance, all the links must be equally strong...
there can be no compromise with “weak-link"" com-

ponents in the system.

It was on this premise that the Ampex A122-SP Port-
able Stereophonic System was designed. Each link in
the chain — from recording and playback heads to
speaker — was forged to the same exacting stand-
ards and precision tolerances which guide the manu-
facture of world-famous Ampex professional record- -

ing and playback equipment.

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

Please send free tolor brochure to:

NAME

ADDRESS

cy

Heads — Facing surfaces of head gaps
lapped to an optical flatness so precise
they reflect a single light band {'/; micron)
on flotness gage. This, plus initial surface
polish of 4-8 micro-inches, insures sustain-
ed frequency response with negligible
change in characteristics over many thou-
sands of hours of operation — many times
longer than with ordinary heads.

Amplifier-Speakers — Ampex-design-
ed, Ampex-built as an integral part of sys-
tem . .. yet moy be used separately with
other units of your system (has front-panel
input switching 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. Speaker fectures unusually high
totai gap energy, converts & maximum of
output power into sound energy, with
smooth, peak-free response.

Complete Specifications — Write to-
day for free new full-color brochure con-
taining complete specification sheet and
description of full line of unmounted units,

| dular table-tops and portables.

46

tion here may be corrected with calking.
Incidentally, the advice given in the in-
struction book concerning the joy of two
working on the project at this point
might be well repeated a number of
times over. My wife was more than
once called away from the dinner dishes
by a desperate call of “Help, this damn’
thing’s slipping!”

When you install the bottom piece 8
and the 200-cycle horn, try dry-fitting
each of them at opposite ends to see
which ends fit together best; there may
be some preference. You may find both
of the pieces somewhat warped, bur
don’t worry about it. The bottom piece
will pull down with no difficulty, and the
200-cycle horn can be sat on during
the operation by various small children;
they are a great help here. Be sure to
put screws into the edges, bottom, and
top, through piece 22, to seal things up
still more securely. A ribbon of calking
along those edges of pieces 10 and 11
which will oppose pieces 8 and 3 just
before affixing the latter two will be a
further sonic aid.

While the installation and wiring of
the driver units and crossover network
(Fig. 13) is not difficult, I suggest al-
lowing a full evening for it. It took
longer than I had anticipated, although I
suppose my burning desire to hear how
the brute sounded made time drag inter-
minably at this point. After fastening
the huge, 18-inch bass-driver unit (re-
move your wrist watch first) to its
mounting board, place gasket material,
carefully cut to exact size, around the
cutout on piece 22. Be sure to knot and
feed through the speaker lead, as ex-
plained. Next the outside sealing piece
goes into place, after gasket material has
been applied here also. The crossover
network mounts on top of the 200-cycle
horn where mounting holes are pre-
drilled for it. No particular problem
should arise in working with the other
drivers and horns. The hardware here
has been much simplified from the
original plans and everything falls into
place nicely. Just one thing: don’t con-
fuse the horn mounting flange (a part
of the GHD) and the flange collar (a
separate piece which screws into the:
driver) as I did. Because of this mistake,
a five-minute job took close to an hour.

The whole project took me about 40
hours, but I must point out that (except
for these two kits) I am almost entirely
unfamiliar with woodworking tools and
practices. I'm sure that 20 would be
about par for an experienced back-step
repairman. I must say, however, that 80
hours would have been well worth while
for the extraordinary pleasure this su-
perb unit has afforded me since that
memorable 2:00 AM when it first roared
into full-throated operation.

AUDIOCRAFT Test Results
Speaker systems in the Patrician’s size
and price class are chosen more on the
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bases of sonic flavor and appearance than
performance measurements, because vir-
tually any measurable performance with-
in the audible frequency range can be
achieved when so little compromise is
demanded by price. Anyone who plans
to pay more than $500 for a speaker sys-
tem is certainly going to do some com-
parative listening first. Therefore, it may
be superfluous for us to say that our kit
Patrician will shake the house at 30 cps
(it will), or that the balance controls on
all drivers covering the three upper
ranges permit tailoring the acoustic per-
spective of the system to any conceivable
combination of user’s taste and listening-
room acoustics (they do).

More important information, perhaps,
is that our kit duplicates the perform-
ance of a factory-assembled Patrician
perfectly, so far as our ears can tell. This
is obviously the result of following scru-
pulously the assembly instructions for a
kit that was prepared by a manufacturer
with care and some insight into prob-
lems that kit builders face.

The Patrician is a complex instru-
ment; it can’t be thrown together in one
evening. Considerable time and effort
are needed to build this kit. If you're
willing to invest it, however, you can
save a lot of money, gain the immense
satisfaction of a significant personal
achievement, and wind up with one of
the few speaker systems in the Rolls-
Royce bracket.

WALL-MOUNTED STEREO

Continned from page 19

that when a line was extended from the
axis of the speakers and continued to
the auditors it was ear height for those
seated in chairs just half-way between
the front and back rows.

The. clock ends of the two structures
were closed with plywood and sealed
with 14-by-1-inch sponge-rubber gaskets
(Figs. 3 and 4). The extreme ends were
left open but protected by screen wire
mesh. Interiors of the enclosures were
heavily padded with Kimsul blanket
stapled into place. A 2-by-3-inch fir
timber was fastened on the back of each
front panel, diagonally from one upper
end to the opposite lower end, to pro-
vide additional panel stiffening.

Coaxial speakers and tweeter controls
were mounted on 20-by-32-inch ply-
wood panels. These panels were covered
by Saran plastic grille cloth which was
gun-stapled to the backs. A sponge-
rubber gasket was stapled around the
rectangular cut in each front panel
The speaker panels were then screwed
tightly into place with flat-head brass
screws and brass washers. The exposed
plywood panels were painted to match
the wall color. Fig. 5 is a view of the
completed installation.

Leads from the speakers were brought
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to a four-pin socket under the chalk
tray. Locking jacks were attached to 4-
wire shielded cables. For stereophonic
reproduction the four wires connect the
two speakers to the two independent
sound tracks. When the phonograph or
motion-picture projector is used, the two
16-ohm speakers are tied together in
parallel to match the 8-ohm amplifier
outputs. A cabinet from an obsolete,
spring-wound, school-style Orthophonic
Victrola, 1921 vintage, was discovered
in the basement. The old acoustic horn
had been wrecked. The wrecking process
was continued until space for a good-
quality 20-watt amplifier was made;
and a new turntable and pickup arm
were mounted in the top compartment.
One faculty member who has a basement

workshop did a skillful job of moum-
ing a modern front panel on the old
phono cabinet. A refinishing project to
lighten the dark-stained cabinet is sched-
uled for later. This cabinet, with the
other audio-visual equipment, appears in
Fig. 1.

Besides the other obvious advantages,
this installation made good use of the
otherwise unexploited space above the
blackboard. The materials cost was low,
and the construction was simple. It pro-
vides for adequate separation between
the front and back waves of the speakers.
Bass energy is projected both from the
front of the speaker and into the corners
of the room. Treble is aimed at the
auditors’ ears, so the stereophonic effect
is more easily perceived.

ANIPEX STEIR

SIGNATURE OF PERFECTION IN SOUND

Recorder-Stereophonic Reproducer
—Two-speed, precision-built tape trans-
port, capable of playing over 4 hours from
a single 7" reel of tape; sustained frequen-
cy response 30-14,000 cps (7, ips), with
dynamic range over 55 db; Flutter and
wow under 0.25% rms at 7V, ips; Precision
timing accuracy affords perfection of pitch
held to tolerances of less than Y, of o holf
tone at highest frequencies.

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

Complete Specifications~information
on the units shown above, plus consoles,
portables, and unmounted units, avoilable
in free new full-color brochure.

Here is a stereo system you'll be as proud to show
as you will to operate. The Ampex A121-SC Modular
home music system was designed to satisfy not only
the needs of the audio perfectionist, but also the
increasing desire for a system that is as pleasing to
the eyes as it is to the ears.

The A121-SCis an integroted system, and though any
of the individual units can be incorporated smoothly
into your own system, the combination of the three
provides a level of performance not possible to
achieve by any other means.

AMPEX AUDIO, INC.

1038 KIFER ROAD,

'SUNNYVALE, CALIFORNIA

Please send free color brochure to:

NAME

ADDRESS
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p£/COgrrre
MASTER-CONTROI. PREAMPI.IFIER

KIT $24.95
WIRED $37.95

(powered by any
EICO power
emplifier)

HF61 KIT $29.95
(with Power Supply) WIRED $44.95

¢ ..the HF-61’s performance rivals that of
the most expensive preamps. There are in-
puts for several types of phono cartridges;
five phono-equalization curves; a tape out-
put which follows the filters but precedes
the tone-control stages; inputs for tape
recorder, tuner, TV, and an auxiliary; AC
sockets for four other pieces of equipment;
the Compentrol type of loudness control
with a separate level control; the excellent
tone-control action of the Baxendall circuit;
a hum adjustment; and low-impedance
main output, All in all, here is an example
of a high level of engineering skill, which
has managed to achieve fine performance
with simple means and low cost.”

Joseph Marshall ~ AUDIOCRAFT, April, 1957
HF60 60-WATT Ultra-Linear POWER
AMPLIFIER with
ACRO T0-330
Ouiput Xfmr
KIT'$72.:95
WIRED
$99.95

0 30 70'100

POWER ou'rpu'r WATTS
IM distortion vs. power output as medasured
by AUDIOCRAFT.
“As far down and as far up as we are equip-
ped to measure, the frequency-response
specifications were met easily. Square-wave
response was nearly perfect with any kind
of load: resistive, inductive, or capacitive.
‘The only way we could make the amplifier
show noticeable high-frequency ringing was
to operate it with NO load at all. Low-
frequency stability was excellent also , , «
Listening test: confirmed the fine instru-
ment test ro-.1ts without question. Qur
HF-60 proc.. =zd firm, well-defined bass
and clear, swezt treble on the finest speaker
systems avaiiable, It clipped momentary
overloads very well and recovered qu;ckly,
and this gave listeners the impression of
tremendous reserve power. In our opinion,
it is one of the best-performing amplifiers
extant; it is obviously an excellent buy.”
AUDIOCRAFT Kit Report, July, 1957,
Also Available:
HF50 50-WATTY Ultra-l.meur Power Amplifier with
extremely high quali Standard Output
ransformer, ldenhcal in every other respect to
HFS0 and same specifications up to 50 wotts.
KIT $57.95 WIRED $87.95
HF52. Integrated S50-WATY Ultra-Linear Amplifier
and Preamplifier-Control Section on one chassis,
All preamp features of HF61 less scratch and
rumble filters, Power amplifier section essentially
identical to HF50.

KIT $69.95 WIRED $109.95

Prices 5% higher on West Coast
IN STOCK at your neighborhood distributor
Write for free Catalog AC-12.

33-00 NORTHERN BLVD,
LONG ISLAND CiIIY 1, N. Y.

| patterns.

SQUARE WAVES
Continued from page 22

shown in Figs. 2 and 3. However, they
bear sufficient resemblance to these
shapes that the latter may be employed
in the interpretation of a multitude of
It is easy to see how prac-
tical examples might occupy an inter-
mediate position between two of the
shapes shown here. It is a rule of thumb

| that the top of a square wave is sensi-

tive to low-frequency characteristics,
while the corners and rise time are sensi-
tive to high-frequency characteristics.

Practical Application

To put square waves into use, use the
equipment setup shown in Fig. 1. The
following table can be employed to de-

termine which square-wave frequencies |

will be required for amplifiers with
different band widths:

Table 1

Supposed Frequency  Required Square-Wave

Range of Amplifier Frequencies

20-20,000 cps 200, 2,000 cps

1,0-20 000 cps 100, 1,000, 2,000 cps

cps- 50 Ke 100, 1,000, 5,000 cps

20 ¢ps - 50 Ke 200, 2,000, 5,000 cps

10 cps- 100 Ke 100, 1,000, 10,000 cps

20 cps- 100 Ke 200, 2,000, 10,000 cps

Then, throw switch § to position 1
and verify the squareness of the input
signal. Set the oscilloscope sweep and
sync for one or two stationary cycles.
Throw switch § to position 2, and read-
just vertical gain of the oscilloscope, if
necessary, for a pattern of good, readable
size. Note the shape of this output wave
and use the patterns in Figs. 2 and 3 as
guides to its interpretation.

ELECTRONIC ORGAN
Continued from page 25

over specifications and I think that a
two-manual model with a 32-note pedal
section will suit me very well

Once an organ builder, always an or-
gan builder! Better be careful or the
bug will bite you too!

Bibliography

The following books were used, in vary-
ing degrees, in the preparation of this

| article. They will provide a good begin-
' ning for anyone interested in pursuing

the subject of electronic musical instru-
ments at greater length. Several of the
bc»oks have excellent bibliographies of
t-eir own, and the interested reader will
nnd that there is quite a bit of additional
material available.

Where page numbers are given, the
work cited is not devoted entirely to

| electronic musical instruments.

Dorf, Richard H. Electronic Musical In-
struments. Mineola, N. Y.: Radio
Magazines, Inc., 1954.

| Douglas, Alan. The Electrical Produc-
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> proudly presents . . .
a major bieak-through in
speaker system development

a new combined
horn and direct-
radiator system hav-
ing uncolored tran-
sient response,
superb damping,
and non-directional
sound distribution.
Includes built-in LC
dividing network
and balance control.

Freguency Response:
essentially flat 45-
20,000 cps; useful re-
sponse 30-40,000 ¢ps.

Rated Impedance;

16 ohms.

Efficiency:
can be driven satis-
factorily from good
amplifiers having a
power output as low
as 10 watts.

Rated Power Handlmg. 80 watts integrated program
material,

Duz:gnlﬁons. 36” high, 15V4” wide, 1112” deep. Weight
S.

Finishes: hand-rubbed mahogany, walnut, or bionde,
Price: $139.95 net

If you appreciate the difference between arti-
ficial “hi-fi” and truly natural sound, listen
to the EICO New Standard Speaker System at
your local distributor. For compléte data, write
for free Bulletin ACX-12.

{ TaTe ) © 33:00 Northern Blvd,
= ( ern Blvd.
&Elﬂ?_{: Long Island City 1, N. Y.

Prices 5% higher on West Coast
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a high quality system ai

low cost... fo

NEW!
FM TUNER
HFT90

KIT, less cover .....ccovonnnnnnnnnn. $39.95*
WIRED, fess cover ................$65.95*%
Cover .. .....ocooco ..$ 395

*excise tax ingl
Newly-designed, extremely sensitive, low-noise
“front end”, supplied in a cast housing com-~
pletely pre-wired, pre-aligned, ready to wuse.
Employs temperature-compensated compo-
nents and advanced circuitry to completely
eliminate need for AFC. Drift less than 2
parts in 10,000 from cold start. Radiation
supressed far below FCC standards. Also fea-
tures new DM-70 traveling tuning eye. Sensi-
tivity, unapproached among FM tuner Kkits,
of 1.5 uv for 20 db quieting**. Input 300 ohms,
1F bandwidth 260 kc, detector peak separation
of 600 ke. Freq. resp. 20-20,000 c¢ps =1 db.
Audio_output 1 V for 10 uv input with 75 ke
deviation. Hum 60 db below 1 V. Cathode fol-
Jower and multiplex outputs. Flywheel slide-
rule tuning, AGC, stabilized low limiting thresh-
old for excellent performance from weaker sig-
nals, broad-band ratio detector for improved
capture ratio and easier tuning, full-wave
rectifier and heavy filtering, very low distor-
tion. Uses 1-ECC85/6AQ8, :-6AUs, 1-6ALS5,
1-6C4, 1-DM70, 1-6X4. Flexible “low silhou-
ette” design adaptable to any panel thickness
for console installation: optional cabinet.
HWD: 3%" x 12” x 84”. Operates from 110~
125 VAC, 60 ¢ps line.

**Typical unit, measured with Marconi TF
955A/2 FM-AM signal generator.

12-WATT
. Williamson-Type

i HIGH FIDELITY
INTEGRAYED AMPLIFIER HF12

with Preamplifier, Equalizer and Control Sec

KIT $34.95 Wired $57.95

Compact, beautifully packaged and styled,
Provides complete “front-end” facilities and
true high fidelity performance. Direct tape
head and magnetic phono inputs with NARTE
(tape) and RIAA (phono) feedback equaliza-
tions. 6-tube circuit, dual triode for variable
turnover bass and treble feedback-type tone
controls. Output Power: 12 w cont., 25 w_pk.
M Dist. (60 & 6000 cps @ 4:1): 1.3% @ 12
w; 0.55% % 8 w; 0.39, @ 4 w. Freq. Resp.:
1 w: *=0.5 db 12 cps—75 ke; 12 w: =0.5 db 25
eps — 20 ke, Harmonic Dist: 20 eps: 2% @
45w; %% @ 2.5 w: 30 eps: 29 @ 11 w: %%
@ 6 w; 40 cps: 1% @ 12 w; 1% @ 9 w: 2000
cps: %% @ 12 w; 10 ke: 19 @ 10 w; %% @
4 w. Transient Resp: excellent square wave
reproduction (4 usec rise-time); negligible
ringing, rapid settling on 10 ke square wave.
Inverse Feedback: 20 db Stability Margin: 12
db, Damping Facter: above 7, 20 eps — 15 ke.
Sensitivity (input for 12 W): Mag. Phono. —
9 mv; Tape Head ~ 6 mv: Tuner, Aux — 0.5
v. Hum & Noise Level (below 12 W): Mag.
Phono — *60 db: Tape Head — *55 db; Tuner,
Aux — 75 db. Speaker Connections: 4, 8, 16
ohms. Tone Contrel Range: @ 10 ke, =13 db;
@ 50 eps, =16 db. Tubes: 2-ECC83/12AX7,
1-ECC82/12AU7, 2-EL84, 1-EZ81. Mounts in
or out of cabinet. Size: HWD: 3%" x 12” x
814", 13 lbs. :

*includes effect
of compensation.

TWO-WAY

SPEAKER SYSTEM
HFS] $39.95
complete with
FACTORY-BUILT
CABINET .

Jensen heavy-duty 8” wobofer & matching
Jensen compression-driver exponential horn
tweeter, Smooth clean bass & crisp, extended
nautral highs. Overall response: *£6 db 70-
12,000 cps. Power-handling capacity: 25 w.
Impedance: 8 ohms. Bookshelf size: 23”7 x 117
% 9”. 25 lbs. Wiring Time: 15 min.

IN STOCK at your neighborhood distributor.
Write for free cataleg FYMPR

———

/ ®
m 33.00 NORTHERN BLVD.
& 7 LONG ISLAND CITY 1, N. Y.
Prices 5% higher on West Coust
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| Fig. 9.

tion of Music. .New York: Philo-
sophical Library, 1957.

Douglas, Alan. The Electronic Musical
Instrument Mannal. 3rd ed. New

York: Pitman Publishing Corp,
1957.
Eby, Robert L. Electronic Organs.

Los Angeles, Electronic Organ Arts,
1953.

Eby, Robert L. Organ Builders Manual.
2nd ed. Los Angeles: Electronic Os-
gan Arts, 1956.

Geiringer, Karl. Musical Instruments.
New York: Oxford University Press,
19453, pp. 35-36, 190, 255-258.

Sachs, Curt. The History of Musical
Instruments. New York: W. W.
Norton and Co., Inc., 1940, pp. 447-
449.

TRANSISTORS
Continued from page 29

emirter resistance should be as high as is
convenient for biasing. The circuit is
largely self-balancing, and the bias sta-
bilization is rather good.

A complementary emitter-coupled cir-
¢uit is shown in Fig. 9. Here the term
“long-tail” is a misnomer; the long-tail,

0 AR T

| \T!;';f. i i

This complimentary emitter-

circuit requires two batteries.

coupled

the common emitter resistor, is omitted |
entirely, since it is not needed for bias-

ing purposes.

Unfortunately, two batteries are re-
quired, and the bias stability is not too
good. But this can be improved by in-
serting a bypassed resistor between the
two emirters. This simple, effective cir-
cuit is bound to be more popular when
matched sets of #n-p-n and p-n-p
transistors are available.

Many other circuits can be dreamed
up, especially using both p-n-p and
n-p-m transistors. To be really good,
they should 1) have good bias stability;
2) have good balance berween outputs,
independent of individual transistor
parameters, which may vary in time;
3) maintain good balance even though
the two loads are different, keeping the
same current in each; and 4) use as
few parts as possible. Of course, dis-
tortion should be low and frequency
response good. It is probable that the
best transistor phase inverter has not

been invented.

two more BEST BUYS...

20-WATT
Ultra-Linear
Williamson-Type
1 INTEGRATED
HIGH FIDELITY
AMPLIFIER HF20

complete with Preamp-Control Section
KIT $49.95 WIRED $79.95

During its first year, the HF20 has received
consistently high praise from users —has
become established as the outstanding value in
amplifiers of this power class. Employs an out.
put transformer capable of handling far in
excess of its rated 20 watts, a full Ultra-Linear
Williamson power amplifier, and the finest pre-
amplifier-control facilities. Rated Outpat: 20 W
(34 w pk.) IM Distortion (60 & 7,000 cps @ 4:1):
1.3% @ 20 w. Harmonic Distortion: below 1%
from 20-20,000 cps within 1 db of 20 w. Freq.
Resp.: 0.5 db 15.30,000 cps at any level from
1 mw to 20 w; no peaking or raggedness outside
audio range. Square Wave Resp.: 20-20,000 cps
essentially undistorted. Sems.: 4 mv on mag
phono & .4 v on tuner, etc., for 20 w output.
Hum & Noise: 60 db below 20 w on mag phono,
75 db below 20 w on tuner, etc. 5 feedback
equalizations for LPs & 78s. 4 hi-level switched
inputs (tuner, tv, tape, crystal), unused inputs
grounded to eliminate cross-talk; 2 low-level
inputs for proper loading with all cartridges.
Low distortion variable crossover feedback tone
controls: =15 db @ 50 cps & =15 db at 10 ke,
with mid-fregs. & volume unaffected. Hum bal.
control. DC superimposed on tube filaments to
eliminate cathode-heater leakage as hum source.
Centralab printed circuit “Compentrol.” Loud-
ness control & separate level set control on front
panel. Extremely fine output transformer: inter.
leaved windings, tight coupling, careful balance
ing, grain-oriented steel. Speaker Connections:
4, 8 & 16 ohms. HWD: 812~ x 15”7 x 10", 24 1bs.
Matching Cover E-1, $4.50.

prave TSN oA RSUM W S Ve WRSt S e wmm— e

NEW! 30-WATT
High Fidelity
@ o == POWER

=SS AMPLIFIER HE30

KIiT $39.95 WIRED $62.95

Four EL84 output tubes in push-pull parallel;
high power sensitivity eliminates need for extra
driver stages, permitting Williamson-type circuit
with large inverse feedback and high stability
margin. 6 lb. output transformer, extensively
interleaved windings & grain-oriented steel lam-
inations. Surge-free, high reliability power sup-
ply using two EZS81 full-wave rectifiers. Power
take-off socket for EICO HF61A Prcamplifier.
Rated Output: 30 w (47 w pk.) IM Distortion:
(60 & 7,000 cps @ 4:1) 2% @ 30 w; 0.83 @
20 w; 0.835% @ 10 w. Harmonic Distortion:
below 1% from. 20.20,000 cps within 1 db of
30 w. Freq. Resp.: 0.1 db 15-30,000 cps &
=1.5 db 15-100,000 cps, at any level from 1 mw
to 30 w; no peaking or raggedness outside audio
range. Square Wave Resp.: 20-20,000 cps essen-
tially undistorted. Inverse Feedback: 20 db.
Stability Margin: 15 db. Damping Factor: above
10, 20 cps to 20 kc. Sens.: 1.24 V for 30 w.
Hum: 80 db. below 30 w. Speaker Connections:
4, 8, and 16 ohms. HWD: 5" x 12” x 7. 17 Ibs.
Matching Cover E-3, §4.50.

/®  33.00 NORTHERN BLVD.
LONG ISLAND CITY 1, N. Y.

Please send FREE catalog and name of neighbor-
hood distributor or high fidelity specialist.

Nome.

Addr

Zone. State

Prices 5% higher on West Coast AC-12

City.
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BOOK REVIEWS

Transistors (Engineering Works)

Continued from page 12

Review
Aunthor Title Publisher Price Date  Comments
L.P. Hunter Handbook of Semiconductor Electronics McGraw-Hill $12.00 May Best comprehensive
Lo, Endres, et al  Transistor Electronics Prentice Hall  12.00 Dec. 'sG Broad coverage
R.F. Shea Transistor Circuit Engineering Wiley 12.00 Oct. Recent ideas
R.F. Shea Transistor Audio Amplifiers Wiley 6.90 — Old but basic
RCA Transistors I RCA 2.00 — Recent eng. papers
J.M. Carroll Transistor Circuits and Applications McGraw-Hill 7.50 Oct. Electronics Mag. reprints
R.F. Shea Principles of Transistor Circuits Wiley 12.50 — Basic principles still good
W. Schockley Electrons and Holes in Semiconductors Bell Labs 9.75 — Extremely mathematical
H.E. Marrows Transistor Engineering Ref. Handbook Rider 9.95 Jul. Mostly old spec sheets
W.D. Bevitt Transistors Handbook Prentice Hall 9.00 Jan Qutdated
Coblenz & Owens Transistors — Theory & Applications McGraw-Hill 5.90 — Outdated — few circuits
M.S. Kiver Transistors in Radio & TV - McGraw-Hill 6.40 — Outdated — for technicians
Transistors (Popular)
L.E. Garner Transistor Circuir Handbook C,oynea1 $ 4.95 Feb. Best for hobbyists
Gener
General Electric  Transistor Manual Electric 50 — Most valuable reference
L. Kmugman Fundamentals of Transistors Rider 270 — Good basic theory
R.P. Turner Transistors — Theory & Practice Gernsback 2.00 Nov. ’56 Simplified theory
R.P. Turner Transistor Circuits Gernsback 2.75 m~— Maany basic circuits
Raycheon Transistor Applications II Raytheon .50 — Building hints
RCA Transistors and Semiconductor Diodes RCA 25 — Circuits & interchangeability
Raytheon Transistor Applications Raytheon 50— Simple article reprints
Sylvania 28 Uses for Junction Transistors Sylvania 25 — Basic circuit ideas
Gernsback Transistor Techniques Gernsback 1.50 Apr. Nonaudio only
LE. Garnper Transistors Coyne 1.50 —

Extremely simple

SOUND FANCIER
Continued from page 43

powering but just as indescribable as
the extraordinary “Veil of Orpheus” in
Vol. 1 (pTL 93090, reviewed here last
April). Again, it and the shorter ‘pieces
included are certainly something that

Available in unfinished plywood
atility models as well as in fine hand finished
styles as illustrated. Write for our brochure
which contains an excellent bibliography of
technical papets and petformance data on
KLIPSCHORN* and SHORTHORN® loud-
speaker systems.

KLIPSCH & ASSOCIATES

HOPE, ARKANSAS
*Registered Trade Marks

/| ticated friends.

: vy
% Developed by the pivneer corner
horn designer, Paul W. Klipsch,

the KLIPSCHORN system stands unique in ex-
tended uniform range and freedom from
distortion.
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can be only approximated by the term
“hysteria in sound” . . . or the blunter
“odd-sounds-fanciers’ nightmare.” Can
you imagine, for instance, what an aviary
of wholly insane jungle and prehistoric
birds might sound like? Listen to
Henry's “Vocalises” and discover for
yourself how far short of the mark even
your wildest imaginings actually come.

The Strausses Go Hi-Fi

If such musique concréte is not too much
for your own perhaps-by-now-cauli-
flowered ears, it certainly never will be
tolerated by your sonically less sophis-
Over the holidays, in
particular, you'd better not test their
“good will toward men” (and hi-fi?)
so drastically. My guess is that your
best bet is to demonstrate your latest
rig in music everybody delights in, yet
which is scored so that its ingratiating
melodic and rhythmic charms can be
ornamented with percussive accents, and
substructured by powerful basses and

4 drums, without such hi-fi display mate-

rials ever calling too blatant attention
to themselves or seeming at all exag-
gerated. Such music is ideally that of
the Viennese Strauss family, of course,
and now on stereo as well as on LP it’s
better than ever.

Of the releases currently at hand, in-
deed, there’s only one I can’'t recom-
mend: Antal Dorati’s Music of Johann
Strauss (Mercury MG 50131), which is
musically surprisingly cold and routine
as well as technically uninteresting —
both in marked contrast to the same con-
ductor’s superb stereo taping of Kodély’s
Hdry Jénos Suite (MDS 5-1). And only
minor qualifications are necessary for
my recommendations of Barbirolli’s
Stranss Waltzes (Mercury stereo MDS
S-4, LP MG 50124) and Josef Drexler’s

Strauss in Stereo (Livingston 721 BN),
merely because the former’s Hallé Or-
chestra and reverberant Manchester Free
Trade Hall acoustics are almost oo big
for the familiar music (if certainly not
for dramatic living-room expansion),
and the latter’s Vienna State Opera Or-
chestra is rather small and lacking in
breadth of sonority, if certainly not in
crisp brilliance and equable channel bal-
ancing.

Nevertheless, almost every listener
should delight in these. The verdict
should be completely unanimous for

Paulik’s Hi-Fi Carnival with Strauss
(Vanguard VRS 498) and Hagen’s
Stranss Sparkles in Hi-Fi, Vol. 1
(Urania stereo UST 1202, LP Ur 8009),
especially for their novel choice of less-
familiar selections . . . and for Arthur
Fiedler's full-length Strauss Waltzes and
Waltzes by the Strauss Family (RCA
Victor stereos CCS 45 & CCS 46; together
on one LP, LM 2028), which boast
really intoxicatingly symphonic sound as
well as irresistible music.

-~ TAPE NEWS
Continned from page 33

to vibrate as is a violin string, it will
generate a rasp instead of a tome, and
it is this irregularity that is heard as
roughness superimposed on the signal.

FM noise may be caused by excessive
tape tensions, binding in tape guide
pulleys, guides that are too mnarrow
for the tape, or heads and guides that
have developed wear grooves at the
edges of the tape path. In addition to

AUDIOCRAFT MAGAZINE



POWERING
4 OUT OF S
of the world’s

greatest amplifiers

¢ At

Il

I Lk

Amperex
&ECA7 'EL34
HIGH-POWER OUTPUT PENTODE

High-fidelity authorities are not in agreement
as to which is “‘best"” among the handful of
genuinely great power amplifier designs
available today. But one thing they know for
sure—at least 4 out of 5 of the contenders
have 6CA7/EL34's in the output stage.

No other comparable tube combines to

the same degree the 6CA7’s exceptional
iinearity, high power dissipation and low
drive-voltage requirements. 1t is a true
pentode design, with a separate suppressor
_grid that controls the space charge, resulting
in greater linearity on reactive speaker foads
than is possible with competitive beam-power
tetrodes. A single pair of 6CA7’s in push-puil
has been successfuily used in power amplifiers
delivering up to 100 watts undistorted output.

~ N e g~

OTHER Amperex TUBES FOR
HIGH-FIDELITY AUDIO APPLICATIONS:

EL84/6BQ5 9-pin power pentode; 17 W PP
EF86/6267 Low-ncise high-u pentode
ECC81/12AT7
ECC82/12AU7
ECCB83/12AX7  Llow-noise high-u dual triode
GZ34 Cathode-type rectifier; 250 ma.
EZ80/6V4 9-pin rectifier; cathode; 90 ma.
EZ81/6CA4 ©-pin rectifier; cothode; 150 me,

At All Leading Electronic
Parts Distributors

Low-noise medium-u dual triode
{ow-noise low-u ducl triode

Amperex
ELECTRONIC CORP.

230 Duffy Ave., Hicksvillg, Long island, N.Y.
= 2
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these, the tape itself can cause FM
noise, or even loud squealing, if it is
not adequately lubricated. Most tapes
are lubricated in production; some old
ones that have dried out with age will
require treatment with something like
Robins Jockey Cloths for Tapes, which
contain a silicone surface lubricant. Per-
sistent cases of modulation noise in re-
corders that use head pressure pads can
often be remedied by lightening the
pad pressure, treating the pads sparingly
with silicone lubricant, or removing
them altogether (as long as the tape
will make good contact without them).

Perhaps I should add at this point that
most tape recorders are not as noisy as
this (and last month’s) column might
suggest, and they do not normally de-
velop clicks and pops, or wear out tapes
with repeated plays. They do require
more attention than does a phonograph,
but then they’re worth it.

Stereo Tapes

Things have been happening too fast in
the stereo-tape field for me. to be able
to keep track of them. A couple of
months ago I listed a few more of the
major recording companies Wwho had
issued their fisst stereo tapes, and I seem
to remember wondering who would be
next: Columbia, or Angel, or someone
else. Well, sir, Columbia was next, with
10 stereo releases. i

Among the major companies, Angel,
Decca, and London are still the only
holdouts, (as of Oct. 1) and they are
probably just holding out until they
can outdo everyone else’s sonics. The
latest tapes from those in the feld all
show a significant upping of sound
quality. RCA Victor's tapes in particular
show a tremendous improvement; they
are quieter, they have a wider dynamic
range, and they have evidently licked the
cause of the muddiness and distortion
that characterized some of RCA’s earlier
efforts.

Prices are coming down, too. RCA
Victor led this welcome development by
removing the price tags from its latest
rec]l boxes. Prices on these are now
prerty much at the discretion of the
dealers. Mercury’s first batch is pegged
at $12.95 per reel, Columbia’s are still
sky-high, ranging from $12.95 o
$19.95, and Mercury is currently pricing
about competitively with RCA Victor
... from $9.95 1o $16.95. No one has
yet asked $25 for a tape, but some are
still pretey close to it.

Finally, and this is the most signifi-
cant thing to date, the fall issue of the
Harrison Recorded Tape Catalog devotes
about 24 of its 70 pages to listings of
stereo tapes. There are fewer monaural
listings than in the last catalogue. This,
to me, makes good sense.

And they thought the tape-record-
ing industry had grown up two years
ago. It has only just begun to grow!

§ sion pedals . .

ENTERTAINMENT- CHUR

models
from

" 1104
manvals

AVAILABLE IN"

These magnificent electronic instruments look
and sound like giant pipe organs! Exclusive
features include independent ranks of tone
generators . . . split vibrato . . . duel expres-
. plus many other features.

ELECTRONIC PARTS
FOR ASSEMBLING

NEW ORGANS
FOR_AUGMENTING
EXISTING ORGANS

ETCHED_ CIRCUIT

TONE GENERATORS
AMPLIFIERS

TONE _CHANGERS

- ATTACHMENTS FOR ANY ORGAN
ELECTRIC

=8 “TOY COUNTERS”
{genuine percussions)

ELECTRIC
MARIMBAS

WE SUPPLY EVERYTHING FOR THE ORGAN BUILDER

FOR COMPLETE INFORMATION . . . Catalog
and Brochures which illustrate various
“Build-It-Yourself Organs” and percussion
Kits, including parts lists, prices and addi-
tions, conversions and attachments to organs
. - . send $1.00.

ELECTRONIC ORGAN ARTS, INC.

Dept.. 22 , 4878 Eagle Rock Bivd,
Los Angeles 41, Californiz
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ADD HOLT STEREQ!

MONAURAL THEN SOUNDS
LIKE STEREO.

6 tube converter and amplifier
compliments any hi fi system. [t
begins where hi fi leaves off.
Connects in 2 minutes.

Happy customers in 31 states and
9 foreign countries.

$62.00 postpauid in U.S. Sold di-
rect, only, on moneyback trial.

Order yours or send for folder
with High Fidelity magazine ""Test
Report’’. Read what customers
say.

STEREO by HOLT

4712 W. Magnolia Bivd.
Burbank, California

Note: No wating, now, but mo foreign
orders, please, excepr ihrough exporiers.

GIBSON GIRL® TAPE SPLICERS

1. Semi-Pro SP-4 $ 350
2. Junior TS-4JR 6.50
3. Standard 75-4STD 8.50
4. De luxe TS-4DLX 11.50
5. Industrial {5 sizes to 1"} (net) 55.00

ROBINS PHONO AND TAPESACCESSORIES3

é. Splicing tape -5 $ .39
7. Jockey Cloth for Tapes  JCT-2 1.00
8. Tape Threader T1-1 .98
9. AUD-O-FILE AF-50 {net}) 23.99
10. Changer Covers CC-1, 2 2.00
Il. Turntable Covers CC-3 2.50
12. DisClosures £10, 12 (pkg) .20
13. Jockey Cloth for Records JC-I 1.00
14. KleeNeeDLE, NB-1 .50

. Phono-Cushion, 10, 12 PC-10, 12 1.50

. Atomic Jewel SE-90 5.00

At Dealers Everywhere
0 ROBINS INDUSTRIES CORP.
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READERS’ FORUM

Continged from page 15

typical conditions of use, the results will
be misleading when they are not meant
to be.

Concerning the Knight-Kit tuner,
specifically, we are certain that our report
was factual and fair. We bave a high
opinion of Joseph Marshall's ability to
evalnate bi-fi equipment and to recognize
distortion when he hears 1. One mem-
ber of ounr staff built a Knight-Kit FM
tuner at the same time Mr. Marshall
built bis, and the results we obtained
bere coincided with Mr. Marshall's re-
port precisely. — ED,

Gentlemen:

Re page 47, AUDIOCRAFT, October
(“Readers’ Forum”), may I enter a con-
trary opinion to Mr. Rosenstein’s views?
I agree with you that R. D. Darrell’s
“Sound-Fanciers’ Guide” has been and
continues to be one sound and tasteful
source of the technical quality of disc
releases (I am not as yet interested in
tape).

Mr. Darrell represents a unique com-
bination of technical knowledge and
erudite musical taste. I have several discs
in my collection which give me much
pleasure and which I would have missed
but for his column.

To say that the job is done ineffectu-
ally in other magazines would be an
exaggeration, rather would I put it that
nowhere else could I find the same
degree of good writing and balanced
knowledge.

Henry Bent
New York, N.Y.

PUZZLEMENTS
Continned from page 35

(or good ones poorly matched to the
amplifier) producing a resonant re-
sponse in this region. Then one gets
the impression that the only audible ad-
dition from the tweeter is an increased
background hiss. This is because noise
components in a narrow band are over-
emphasized, and mask the improvement
in accuracy (if any) in program tran-
sient response.

Stereophonic sound, with the right
kind of loudspeaker, achieves the same
objective, psychologically, by use of dif-
ferent physiological effects. The object
is accurate separation and recognition of
sounds from different sources in the
composite. In single-channel sound this
is dependent on accuracy of form, since
spatial separation is impossible. In ster-
eophonic sound we rely more on spatial
separation, which is now possible.

Consequently we can have two dif-
ferent, but complementary, psychological
impressions or illusions: one mentioned
earlier, that a loudspeaker working on
good single-channel material, and with

PROFESSIONAL
DIRECTORY

NN

BACH's

greatest works
in distinctive
performances

¥ conducted by
HERMANN SCHERGHEN

exclusively
on tape

SIX BRANDENBURG
CONCERTOS

Omegatape

Highlights of Concertape,
Livingston, Omegatape
and Replica libraries

lus ....
STEREO °* maximo
savings on all Stereo
TAPES Tapes from most
complete stock
anywhere! All for §9
full year membership
STEREOPHONIC
MUSIC SOCIETY, INC.
303 Grand Ave., Palisades Pk., N.J.

UNHAPPY
WITH
IIHIII
HI-Fl
PRICES?

Write us your Hi-FiNeeds

KEY ELECTRONICS CO.
120 LIBERTY ST.
NEW YORK 6, N.Y.

TRADERS’ MARKETPLACE

Here’s the place to buy, swap, or sell
audio equipment. Rates are only 20¢ 2
word (excluding name and address) and
your advertisement will reach 20,000 to
35,000 readers. Remittance must accom-
pany copy and insertion instructions.

STOP GUESSING. Build Impedance Bridge for
ing ind ce, capacitance, resi: e. De-
scription, circuitry, ph , $3.00 postpaid. law-

rence, 3820 Purdue St., Houston 5, Texas.

®
UNHAPPY WITH “HI” hi-fi prices? So alright cl-
ready . . . Write already. Key Electronics Co., 120
Liberty St., New York 6, N. Y. EVergreen 4-6071.

' ®

FAIRCHILD 225A CARTRIDGES, new in factory
sealed cases. $37.50 net, yours at $27.50. A.
Gebaide, 356 South Ist St., Brookiyn, N. Y.

[ ]
AMPLIFIER AND RADIO tr kits — complet
— $7.00, $8.00, and $13.25; shipped prepaid. The
ideal boys’ gift. Write for details. Tape Recorder
Sales, 433 South Wabash Ave., Chicage 5, Il

L J
DO YOUR CHRISTMAS shopping by maill Write
for information on unique mail order plan that
offers professiona! advice and low prices. Hi-Fi
Haven, 28 Easton Ave., New Brunswick, N. J.

[
TAPE RECORDERS, hi fi components, tapes. Un-
usual values. Free catalog. Dressner, 6§9-02D0 174
St., Flushing 65, N. Y.
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we are ashamed

Made in England
P —————,

to mention the price!

New @ Coaxial 700 Series Mark 111

Some manufacturers are ashamed to mention
the price because it is so high . . . we hesitate
because it is so low! We know that most
Audiophiles feel they have to make a big in-
vestment 10 ger a quality speaker. They spend

paper butr fall down severely when translated
1nto acral performance. All ‘'we ask is that you
close your eyes and listen to the majesty of
sound that floats outr of the R & A coaxial phe-
oomenon. Compare it with others . . . or your
present siqaker. Your eyes will pop when your
dealer whispers the price to you — less than
the cost of 2 good seats at the Met!
87, 10”7 and 12” Models ~— all with
Alcomax III Aniso-tropic Magnet sys-
tems of 12,000 Gauss Flux Deasites.
Buy 1t . . .1y 4t . . . we back clams with
4 money back guaramree. At all bi-fi dealers.
ERCONA CORPORATION
( Electromic Div.) ]
551 Fifth Ave., Dept. 19, New York, N. Y. I
In Canada: Astral Electric Co. Lid.

hours reading claims that look impressive on §

44 Danforth Road, Toromzo 13

FM BECOMES HI-FI
WITH THE
RIGHT ANTENNA

TAGO

“do-it-yourself”
y

FM ANTENNAS

Here’s 2 powerful FM antenna that
will provide the necessary signal-to-
noise ratio essential for true Hi-Fi
results . . .

The antenna is a twin-driven, G-ele-
ment yagi design providing 7 db
gain throughout the FM band. It is
packaged complete with mast, mount,
stand-off insulators, transmission line
and everything you need to make
a beautiful FM installation, includ-
ing complete, easy-to-follow instruc-
tions.

$27.95

Write for complete details . ..

TECHNICAL APPLIANCE
CORPORATION
SHERBURNE, N.Y.

List price
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especially good capability for handling
transients, in addition to being good in
other respects, gives an illusion to the
reproduction of almost stereophonic
depth, breadth, and character. And the
other, that good stereophonic reproduc-
tion gives an impression of berter high-
frequency response than it may really
have, because it achieves the same end
in a different way.

Theoretically, of course, one must sit
in a position that is ar equal distance
from both loudspeakers to get a satis-
factory stereophonic illusion. In prac-
tice, some deviation from this ideal posi-
tion is not too serious; bur if possible
you should plan your system so the de-
viation in normal listening position is
minimized. If you have a longish room,
with two convenient corners on one of
its shorter sides (Fig. 1), you will be
able to get quite a large area toward
the other end of the room in which the
stereophonic effect is good.

Not too many American living rooms
were made to this specification. Either
they differ in shape, or the right com-
bination of corners is not usable, because
of doors, windows, or walk-through
openings to other rooms. This is where
the new trend in stereophonic loud-
speaker systems is particularly helpful,
consisting of two systems in one cabinet
facing outward or divergent. Fig. 2
illustrates this arrangement.

The latter system has the advantage of
making it possible to get an acceprable
illusion over a greater proportion of the
area in many living rooms. In a position
center front, the stereo effect is at its
theoretical best. Because the tweeters
are directed away from this position, the
listener here gets fewer of the extreme
high frequencies, but he does not need
them, because an adequate stereophonic
effect serves the same purpose. For this
reason, he is not even conscious of being
off the beam.

For side positions, being more in line
with one of the tweeters helps strengthen
the stereophonic illusion in an area
where the basic spatial effect is weaken-
ing. Having the loudspeakers in the
same enclosure, so the time difference is

not excessively exaggerated by deviation
from center front, is of course a help.
But on the side, sound from the nearer
speaker is characterized by berter ex-
treme highs, while that from the far
side is relatively lacking. This provides
an added “spatial” separation, due to the
apparently different frequency content,
which is quite similar to that imposed on
live sounds with the same variation in
listening position.

For a similar reason, if you are start-

Continued on next page

If you are interested in

CONTEMPORARY
MUSIC

« « . Or would like
to learn about it =

Enjoy finest Contemporary music at its
high-fidelity best . . . brilliantly played by
one of the nation’s outstanding symphony
orchestras flawlessly recorded by
Columbia Masterworks . . . and interpreted
as the composer intended.

This is a rare opportunity to possess exclu-
sive FIRST EDITION RECORDS—first record-
ings of newly commissioned works by lead-
ing composers, played superbly by the
renowned
LOUISVILLE ORCHESTRA
Robert Whitney, Conductor

These “collector’s item” recordings are avail-
able for a limited time, from the Society
only. They are a priceless collection of new,
exciting music . . . the finest expressions of
living composers the world over.

“Splendid sound”.
Cleveland Plain Dealer

.. o service o music unequalled”.
Christian Science Monitor

... the reproduction is a model of
clarity’. St. Louis Globe-Democrat

*...recording and performances,
excellent”, Pittsburgh Post-Gazette

“ « . « quality higher thon critics
dared hope™, Time Magazine

In addition to their musical brilliance and
technical perfection, First Edition Records
give you the satisfaction of establishing
yourself as a patron of today’s finest music.
The Louisville Philharmonic Society is a
non-profit organization income from
record sales is used in the commissioning of
still further works.

| @ @ TRY THEM—NO OBLIGATION! @ @

LOUISVILLE PHILHARMONIC SOCIETY

Dept. D-8, 830 S. Fourth St., Louisville 8. Ky.
Please enter my subscription for First Edition Records
(127, LP, two sides) and ship me the current release,
at the subscription price of $4.98, postage prepaid.

I understand that, if I am dissatisfied in any way, I
may cancel this subscription within 30 days, and keep
the record, without cost. Othberwise you may continue
to send me future releases (ome every two months, at
$4.98 each) until I cancel my subscription.

I also understand that this subscription entitles
me to buy previous issues, if I wish them, at $6.95
each instead of $7.95.

Name.

Add

City. State,
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Omegatape
STERE
TREASURE CHEST

THE IDEAL STARTER SET FOR‘

STEREO-PHILES
STEREQ TAPES INCLUDED: WITH CHEST

ST-50 Paris'Dances By Night-- Andre Mon-

tero Orchestra $8.95 » ST-51 Show Hits For .
Dancing — Hollywood Radio ‘City' Orchestra

$8.95 . ST-52'Sandauer Plays:Pops for

Dancing — Heinz Sandauer Rhythmakers

$8.95 - STD.10 Stereo  Holiday—12 selec-

tions'recorded around the world $5.95

ST-59 Themes From Around The World“in

80 Days-Omega Orchestra $8.95.

The chest is nevtrals Ash high grain
finished ond  has space for twenty
7-inch reels, [} protects- .them from
dust. and direct sunlight, )

AVAILABLE-AT YOUR
Omegatape
DEALER .

et

s

ASK FOR

OP-1

2 NEW
complete range
loudspeaker system

A combination of the
Model 130U Electro-
static and 250 Dynam-
ic in a consoie unit.
Write for literature and
the name of your nearest
dealer.

*Designed b
Arthur A, Jansze:
Product of

NESHAMINY ELECTRONIC CORP.

Department A Neshaminy, Pa.
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PUZZLEMENTS
Continned from preceding page

ing from the same kind of system my
friend had, there is a convenient transi-
tional way of getting a good stereo-
phonic effect that will conserve your
budget. One big multiway loudspeaker,
on one channel of stereo, will give quite
a passable stereophonic effect — much
better than two of them —if the other
one is a smaller, well-integrated uni,
recommended for stereo use. Then, of
course, the effect in all parts of the room

LARGE MULTIWAY "L
LOUDSPEAKER:

. HI=EL

BYSTEM

3 i A : Ri ok i

L B\ ORIGINAL HIGHFIDELITY By STEM ¥ 4
Te—as——
L i m QO | :
R STERED d

CNECHANNEL * Hi~Fi SPEAKER FOR OTHS

- . H
ALTERNATIVE CONNECTION ] 1{
TOOPERATE Hi~F1 —

|
. i
1C mnaL staceiTwg ’

Fig. 3. These illustrations suggest a
step-by-step progression to full stereo-
phonic listening. The original single-
channel speaker system (A) is expanded
(B) by the addition of another smialler
speaker for stereo. Ultimately (C) two
complete speaker systems are evolved.

will be partly dependent on the dif-
ference in program gzality on the two
channels, and there will be no position
where the illusion corresponds with the
center-front of Fig. 2.

This intermediate system (Fig. 3)
gives a better stereo illusion than single-
channel, even over the same speaker
combination, although it is not as good
as full stereo. Then, later on as your
budget allows, you can expand to the full
system, keeping your large loudspeaker
system then exclusively for playing your
single-channel recordings. This will en-
able you to realize the approach to the
best stereo in stages, and derive double
enjoyment from the improvement.
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