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YOU'VE NEVER HEARD IT SO GOOD!

Announcing another Scott engineering breakthrough . . .
the sensational-sounding new Scott 344
solid-state tuner/ amplifier

NOSE  SPEAMERS  POWER
4 Low Ly
ourr

e

[ R

2 4 o on
e . N ¢ 58w Ty .
T E l
: i s

“It's great!", “The sound was fabulous”, “I never heard any- for maximum sensitivity, all-silicon IF stages for snarpest
thing like t!" . . . These were the comments of Scott's selectivity, four stages of flat line limiting for the most
product evaluation panel, the most critical, exacting, de- noise-free FM listening, and Scott-developed Time-Switching
manding group of audio perfectionists in the industry. The series gate multiplex section for the most distinct stereo
subject of this hard-won praise was the new Scott 344 solid- separation.
state tuner/amplifier. Now, Scott confidently invites your The revolutionary amplifier section of this new 344
own personal evaluation of the 344, See it .. . hearit... uses entirely new Scott-developed circuits. These circuits
compare it and decide for yourself if you have ever before represent significant engineering advances in the state of
gxperienced sound so clear, so sparkling, so lifelike . . . or the art. . . . Peak power capabilities approach one hundred
if you have ever szen a more handsome unit. watts, enough to handle the extreme dynamics of any music.
The tuner section is the same as that of Scott’s pio- Scott engineers have imaginatively applied space-age
neering solid-state 312 FM stereo tuner, of which Audio miniaturization to achieve a most compact precision in-
Magzzine (July 1864) said: "It is one of the finest tuners strument. The 344 is as small as an ordinary tuner . . . so
Scott makes. And that means it is one of the finest tuners it can fit where targer units cannot. Visit your Scott dealer
anywhere.” The 344 features Scott silver-plated front end soon . . . but be prepared for a new experience in listening.
Tuner Section . . . Silver-plated, four-nuvistor front end - - -

assures high sensitivity with no cross modulation prob- IMPORTANT

lems. (Audioc Magazine reported 2.0 uv IHF sensitivity
with 82 db cross modulation rejection!) Flat line |FREE OFFER

limiting makes the 344 virtually impervious to ignition !
pulse noises and overloading caused by strong local IFROM SCOTT e :
stations. Solid state circuitry assures long trouble-free S —
operation without need for realignment. | H.H. Scott, Inc., 111 Powdermiil R4., Maynard, Mass.
i ifi U i [ Please send me your new Z20-page tull-color
Solid State Amplifier stage . . . Scott's advanced design ] T965 Stereo Guide ‘and compiet. catalog. in
gives power to spare for reproducing all the dyr)a_mIC clude compfete information on new consales by
peaks in the music. Even under high volume conditions = Scott . .. component quality ir beautlful, hand-

the Scott 344 will drive inefficient loudspeakers to full | finished cabinets.
} — room level. Power rating is a conservative 25 watts per Name ... ST S——
Loy = channel. Cool operation and consequent long component | address

S - e life is promoted by efficient heat sinks and Scott's heat- ' ¢ - —— 1 momm

_rmvﬁ dissipating aluminum chassis. You'll enjoy years Ofl
J sparkling, transparent transistor sound. S

. #®
[ Lg I \1 g I \Ri
Specifications: FM sensitivite, 2.2 uv. Frequency response, 20-20,000 cps <=1 db; Power bandwidth, 25-15,000 cycles at less than 1% THD. 27 L S C O .
transistors, 4 nuvisters, 300 ¢hm antenna input; 13 front panel contrels. Dimensions in optional accessory case, 1514 ° wide x 13'; " deep x 51,
high. Price, $429.35. Price slightly higher West of the Rockies. Specifications and price subject to change without notice 35-1
Export: Scott Intsrnational, I11 Powdermill Road, Maynasd, Mass. Canada: Atlas Radio Corp., 50 Wingold Ave.. Toronto. Cable HIFI | W — — — — — — —_—
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Number 15 in a series of discussions

? Nov., 1964 Vor. 48, No. 11 by Electro-Voice engineers
C. G. McProuUD*Publisher nEAT"
B SR F THE
Davip SasLaw  +  Editor | ]
| s TINHORNS

JaNET M. DURGIN |
Production Manager

Contributing Editors

HENRY A. SCHOBER Representatives l . ATt - .
o - : , | Over the past few years, public address loudspeak-
Business Mmmger rz‘;kyq;g:t%v::;;cr;:s' EpwarD TATNALL CANBY ers have been introduced using new materials to
Lincolnwood 46, 1. JOSEpH GIOVANELLI replace the !radi!ion?l aluminum and steel horns
common on such equipment.
SANFORD L. CAHN James C. Galloway, HAROLD LAWRENCE
Advertising Director 6535 Wilshire Blvd., The first departure from tradition began with the
& Los Angeles 48, Calif. CHESTER SANTON Electro-Voice 818 (or “CDP®” for Compound Dif-
Warren Birkenhead, Inc., fraction Projector). It was the first speaker to uti-
EpGAR E. NEWMAN No. 25, 2-chome, Shibae Hama- HERMAN BURSTEIN lize Fiberglas-reinforced polyester resin construc.
Circulation Director Vinato e Totes, Japan BERTRAM STANLEIGH tion. The initial use of this material, resulted from
' ! ’ the solution to a unique and challenging loud-
‘ speaker problem.
The U.S. Navy faced a difficult sound distribution
* problem on the decks of Forrestal-class aircraft
The El Cheapo 2-30 R. R. Moore carriers due to the adoption of extremely noisy
M { e o'’ § jet aircraft. To meet this specialized need, high-
Y The RCA Victor “'Dynagroove Spysten(; Harry E. Olson powered, wide angle speakers with great strength
In Two Parts—Part Onc AT and low silhouette were required for installation
¢ An Electronic Organ Design T_l :hﬁ '::llge: of !‘lut: ﬂlitzh}ddelclcl.l P;i‘l::rg:z:sl dnigr:z-
. N 7' M 1on orns rovec 0 he 1deal, v n 0. -
In Two Parts—Part Two W ”I’brop S. Pike | fore commercial units, similar in concept to the
An Engineer Looks at Exponential Horns . A. Dodge Na;'yaz(:dcls. were introduced as the Models 848
am 1IN

A Basic Course in Commercial Sound—

The Fiberglas horns have several advantages of
Chapter 8 Norman Crowhurst

interest to commercial sound installers, in addition
to high impact strength. They do not rust, dent,
corrode, or peel. Color is molded in, and regular
painting is not needed. The shape of the horn can
be molded to suit various sound distribution needs.
Light Listening Chester Santon This E-V innovation made rectangular wide angle

Record Revue Edward Tatnall Canby R

§ . Recently E.V continucd its pioncering in plastics
]azz and All That Bertram Slmzlelg/) with the intreduction of two new paging speakers.

The smaller of the two, the PA7, is molded of
Cycolac, while the PA30 utilizes Implex R material
for its construction.

L : I These unusually rugged horns offer distinet appear-
Goodmans Loudspeak(r System Maximus ) | ance advantages to the sound contractor. No main-
Magnccord Stereo Tapc Recorder Model 1024HF tenance is required, since neither of these mate-

B Brentwood 03A rials is affected by high humidity, reasonable levels
ADC LOUdSpeal\er 3 of heat or cold, or corrosive atmospheres. The color
is molded completely through the horn, and a
smooth attractive finish is automatically produced.

Of course, modern plastics contribute to more than

Audioclinic ]0,\‘9/)/) Grovanell: just appearance. The resonance characteristics of
Cycolac and Implex R can be controlled for results

Letters superior to typical metal paging horns. High uni.

Audio ETC LEdward Tatnall Canb formity of product, plus unique horn shapes dic-

A , . ’ y tated by acoustical requirements can be achieved

Editor’s Review by careful tooling.
New Products
Audio and Hi-Fi in West Germany C. G. McProud

Cover Story
New Literature

Tape Guide Herman Burstein
Industry Notes
Advertising Index

While Electro-Voice continues to produce products
using traditional materials, these plastic horns rep-
resent the benefits of E.V research into modern
‘ materials and methods. Application of new ideas

to solve your sound problems is the goal of Eleetro-
Voice engincering.

#-‘ o

ELECTRO-VOICE, INC., Dept. 1143A

I For technical data on any E-V product, write:
Buchanan, Michigan 49107

o itle registered U. S. Pat. Of.) is published monthly by Radio Maga-
Y- A e ehober, President; C. G. MeProud, Secretary, Executire LIS
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Construction

e Low-Cost Volume Com-
pressor. S. S. Andrews. In
the past it was necessary to
g0 to great expense to pro-
vide good dynamic range,
fast attack, slow decay, and
low distortion. This com-
pressor does all this at low
cost.

Sound Reinforcement

e A Basic Course in Com-
mercial  Sound. Norman
Crowhurst. Chapter 9.
Stereo Installations.

Recording

® Recording the “Muse.”
Arthur C. Matthews. Re-
cording drama in stereo.

Profiles

e Weathers “Townsend”
Turntable

* Bogen RT6000 Solid-State
Stereo Receiver

e AR-4 Speaker System

In the December Issue

On the newsstands, at
your favorite audio
dealer’s, or in your
own mailbox.

e

e

AUDIO CLINI

PR

Joseph Giovanelli

Send questions to:
Joseph Giovanelli
2819 Newkirk Ave.
Brooklyn 26, N. Y.
Include stamped, self-addressed
envelope.

(Some of the questions in the next
few columns are presented because of
the difficulty in answering them fully.
Maybe some reader has experience which
can lelp in these areas. If you have any
suggestions related to these questions,
please write me. I’ll try to run them
either in this column or in my other,
sporadic column, “Audio Techniques.” If
you have any suggestions which you be-
licve might improve this column in gen-
eral, I will read them with interest and
with appreciation.)

Tuner Limiting

Q. In my particular location, anto
tgnition interference on both monophonic
and multiplex reception is quite severe.
As @ result, I have not found a solution
regardless of the therapy applied. I have
installed an outdoor, 12-element high
gain Yagi antenna with rotator, placed
in the least offending location and height.
The recommended coaxiul shielded lead-
in, complete with baluns at antenna and
tuner is used. My tuner and MX adapter
are completely shielded. Both the audio
system and the antemna array are cor-
rectly grounded. All connections are
good.

In my location, San Francisco I'M
stations are mo more than 25 to 30
miles away. Because I am located on top
of a hill, only higher hills Letwcen my
antenna and the broadecasting antenna
site screen “line of sight reception.”

| In addition, the highway which is the

apparent source of the problem runs be-
low my locativn, but between receiving
antenna and the direction of the FM sig-
nal. The tuning meter on the tuner in-
dicates an extremely strong signal, but
there is no denying the fact that the
tgnition interference is almost as strong
and apparently is entering through the
antenna.

Unfortunately, the mnoise cansed by
ignition systems i3 prevalent through-
out this location. It is evident on TV

| picture and sound.

e

We have attempted a stacked array
and even stacked array spacing, in-
tended to phase out the interference with
very little suceess. Grounding the baluns
does not help.

What do you suggest 1 do to elimi-
nate the culprit in view of my location?
(I’ve conmsidered moving, giving up the
desire to record, and dropping out as a
member of the consuming industry.)
Would a wavetrap device reduce the in-
terference? J. Holland, Orinda, Cali-
fornia,

A. Only two possible remedies sug-
gest themselves for your problem. T do
not guarantee that either of them will
effect a cure.

First, the use of a hooster may bring
about some improvement. It is true that
a booster will amplify noise as well as
signal but the increased signal thus pro-
duced may increase limiter saturation,
thereby reducing the ignition noise.

Second, a tuner with hetter limiting
than your present one may bring ahout
a cure. There are dealers who will co-
operate with a customer until he has
found the piece of equipment which
meets his needs.

Readers, what do you think?

One thing is sure, the wave trap will
not help you. The ignition noise ocen-
pies the same frequency band as the
FM signals yon wish to hear. The trap
will attenuate hoth interference and de-
sired signal.

An Unusual Noise Problem

Q. I own a separate amplifier and pre-
amplifier. When the system is turned off,
I get a low-frequency pulse or series of
transients through my speaker. The na-
ture and magnitude of the transients
varies and may sometimes be absent al-
together. The transients mever occur
when the audio cable is disconnected
from the amplifier.

To date, I have replaced both tubes in
the preamplifier twice, replaced a 0.01
final coupling capacitor, placed a 0.02
(1000v) capacitor across the a.c. switch
on the valume control, resoldered all con-
nections, and substituted different audio
cables to the power amplifier. Reorienta-
tion of the plugs of the associated equip-
ment was also tried. The transients still
occur. Their occurrence is independent

AUDIO e NOVEMBER, 1964



J the new Garrard models

here is a convenient key feature chart:

TYPE A70—AUTOMATIC TURNTABLE—*%84.50

AT60—AUTGMATIC TURNTABLE —¥59.50

Autematic bias | Garrard's
c:,:{‘f:gtal:&r ! exclusive Calibrated stylus
Tubular device | pusher platform pressure scale,
dynamically- ® i for automatic with 14 gram
balanced | Double shwlded( play when cBck settings
counterweight- \ Built-in Laboratory Series® desired
adjusted tone arm | 4-pole
e p;es;t:nlre | shaded motor ’ Adjustable bias
auge, legible .
4 hgan t%la ‘ Exclusive compensator
Autematic full-sized, heavy, anti-skating
intermix ‘ | balanced Chast device
operation, = “sandwich™’
(i when desired \ | UBcasarmfis turntable
cut-away shell \ | Dupont Delrin& L ] f
with extendeg \\ 4 ] ) g
inger lift :
Heavy, cast, & | counterweight-
oversized I adjusted tone arm
turntable with low center
\ | Lightweight of gravity
t-away shell
\ | e
) N \ | w':?n;::el?&ed Spring cushioned
Double-shielded - I 5“599"3"’"'
% Labura;oryferiesﬂ ) S ® io:;mr%ehh:ryto
-pole
shadesomotor prevent feedback
and sympathetic
2 vibrations
+

Super-sensitive
trip with
Oupont Delrin

Oversized
turntable with A - ;
decorative mat g -

e Adjustable bias
> g gt ] . o compensator
P 2 J ; N il anti-skating
device

Calibrated stylus
pressure scale,
with V4 gram

Garrard's click settings
most compact
unit, fits
any cabinet
Automatic play
when desired,
with revolutionary
pusher spindle
Super-sensitive \.
trip with
Dupont Delrin€ Dynamically
balanced
Garrard d.
i nterweight-
4.pole shaded Simple, \ adcjﬁ:(etd u,eng arm
‘Induction Surge cobvenient Counterweighted of Afrormosia wood
motor with stylus pressure cast aluminum
dynamlically adjustment tone arm

balanced rotor

\
Lightweight
cut-away shell

Lightweight with extended N
cut-away shell ) finger lift Dupont Delrin
> with extended Laboratory Seriesed trip mechanism
finger lift P 4-pole shaded with magnetic
Automatic motor with . repulsion
‘ntermin total isolation 12 inch, balanced,
- intermi suspension weighted,
- operation anti-magnetic
s when desired turrtable with Integral
anti-static Cueing
turnfadle mat device

MODEL 50 —AUTOMATIC TURNTABLE —*44.50 LAB 80—AUTOMATIC TRANSCRIPTION TURNTABLE —¥89.50

JUST PUBLISHED: New 32-page | please send new Garrard Comparator Guide to: '_l

Garrard Comparator Guide explaining and | Name. . - :

illustrating all new Garrard models and fea- | Address. I

tures. For free copy, mail this coupon tc |
| City . . - State . ... Zip Code

Garrard, Dept. GS-14, Port Washington, N.Y.
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of what input the selector switch 1s set

on, and whether or not anything is con-
| nected to the inputs. Robert Rothchild,
New York, New York.

A. Your transient problem is a trieky
one. You have already done most of what
I would have suggested. However, I re-
cently had a similar problem. I found
the answer to be out of the ordinary. It
is possible that your problem has the
same answer.

A studio control room where the

programmes are passed through a | It often happens that wear or oxida-

QUAD control unit for special bal- tion makes the lower end of a control
an zing

erratic in operation. This faet can es-
cape notice because we seldom need to
set controls to their minimum position.
When the equipment is turned off, how-
ever, the control is rotated to that ex-
treme minimum position in order to ac-
tivate the switeli. It just might be that

your control is intermittent at the point
BR TISH where the switeh eontacts open. If th's

is the ease, try cleaning the control with

contact cleaner or replacing the control
with a new one.

Quality Check Room. Programmes | Unloaded Power Amplifiers
originating from abroad are here In itai i

passed through a QUAD control unit Britain and. LB Ieadmg |
and power ampli‘ier where they are European countries several thou- \

Q. My problem concerns operating a

; high fidelity amplifier with no load on
R o onarasiony N sands of QUAD products help to itsy ouf;puts‘?lyzsl:efv; lha; this can be

quality prior to transmission. id i R
provide the best in broadcasting safely done with solid-state amplifiers,

and rec;ording. This same equip- | put s it safe with tube amplifiers? I
ment is wused in many more | have heard that operation of this kind
thousands of homes where people | will damage a vacuum tube amplifier. I
listen to music. have also heard that it will cause no
damage. How about it? Wendell

Ask forfull details oftheQUAD range. | Rice, Richards-Gebaur, AFB, Missouri.

A. Solid-state amplifiers can be run
with “no load.” However, a solid state
amplifier is subject to damage if a short
circuit is presented as a load.

Running some tube amplifiers without
of thde air m°tf_1it°fi"9- r?UkAD tuners a load conneected to the secondary of the
:L‘;vs"off SINURISTS Bheekion e output transformer will prove danger-

ous to ecomponent safety. What hap-
pens is that the voltage across the trans-
former is very high when “no load” is
presented to attenuate them, These volt-
ages may be sufficiently high to break

(m down the insulation between the turns

of the primary winding, or between
the winding and the ecore, or may
cause arcing in the output tubes. Some
to the original sound tubes and transformers are better than
others in their ability to withstand these
voltage peaks. Some amplifiers, rather

The Quality Monitor room. QUAD than depending upon the ability of their

used for a final check on the overall tubes and transformers to withstand
quality of British Broadcasting. Photographs by kind co-operation of the British Broadeasting Corporation | these high \oltages, are designed to have

Jor the closest approach

a resistor whose value is somewhat
higher than the impedanece of the speaker

. and In which will he driven by the amplifier,
‘r’xg‘:‘:e?\?g‘o THE A[}UUSTI[}AI_ }:‘);ncei n(;'}(l)sss tl;eiss:(():on.da}:y :)f the tl'}z:11§-

J rmer. This resistor is high enough in
S\gﬁlgsf:srt MAN”FAUTURING value so that it will not take excsssive
f‘;"t”:gach [}U L'I'I] power from the amplifier in normal op-
original 8 _ eration, but it is still low enough in value
sound. Huntingdon, England. to hold down the no-load voltage to a

safe level.
Unless the manufacturer specifically
(Continued on page 92)
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HiFi/Stereo Review has published test reports

on 9 turntables.

The AR had the lowest rumble, wow,
and flutter.

tas of July, 1964

TURNTABLE RUMBLE* wow FLUTTER
AR  (Mar.’63) —38db .05% 02%

2 (Nov.'62) —36db .05% 1%

3 (May'64) —32db 07% (33%5)  .03% (33%)

4 (Dec.’62) —30db 15% 1%

Changers

5  (Dec.’61) —35db 2% 1%

6 (Sep.'62) —34db 1% 1%

7 (Jan.'64) —32.5db 1% .035%

8  (Oct.'62) —23db 13% 13%

9 (July’63) —16.8 db .08% .04%

*Combined vertical and lateral rumble below the NAB reference of
1.4 cm/sec at 100 cps. When the measurements were given in different
form they were converted so that they could be compared directly. The
NAB standard for broadcast turntables is —35db.

The HF/SR report on the AR turntable included this comment:

... records played on the AR turntable had an unusually clean, clear quality. The
camplete freedom from acoustic feedback (which can muddy the sound long before audible
oscillations occur) was responsible for this.”

Literaturc on AR speakers and the AR turntable, including a reprint of the complete HF/SR
AR turntable report, will be sent on request.

$ 78()0 complete with arm, oiled walnut base, and dust

cover, but less cartridge, 335 and 45 rpm

59 higher in the West and Deep South

ACOUSTIC RESEARCH. INC,, 24 Thorndike Street, Cambridge, Massachusetts 02141
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Acoustech Solid State

‘...better than the best...”’
. —Hi Fi/Stereo Review

Amazing Amplifier
Offers World’s
Finest Sound For
Only $299

Important news for the discriminating
music lover! The new Acoustech V Con-
trol Amplifier, for only $299, provides
matchless sound, unbelievably low distor-
tion (less than 0.5% IM at 30 watts RMS),
and almost 125 watts of instantaneous
transient power per channel. Every or-
chestral crescendo easily handled with
even the most inefficient speaker system.
Acoustech’s solid state circuitry makes
this amazing performance possible in an
integrated Control Amplifier, half the
price of nominally equivalent tube units.
Shown on scope in above photo is an
actual waveform of a 125 watt transient
signal perfectly reproduced through the
new Acoustech V.

“H) ACOUSTECH

ACOUSTL.CH, INC. v
Dept. Al1, 139 Main Street,
Cambridge, Mass. 02142

FREE

Please send free booklet “Why Solid State Ampli-
fiers Can Sound Better”” and full information on
Acoustech V to

Name

Address

City Zone State.
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LETTERS

Another Live-versus-Recorded Concert

SIR:

If this addendum reaches vou too late
to add to my article on live-versus-re-
corded techniques, I would appreciate
your publishing it in your “letters”
column.

I have come aeross a reference to a
live-versus-recorded demonstration that
clearly shonld have heen included in the
section on historical background in my
article  (“Technigues of Live-versus-
Recorded Comparisons,” Oet. 1964). In
1947, at Tanglewood, RCA staged a con-
cert with the Boston Symphony Orches-
tra under Koussevitsky, in which the
last four minutes of Beethoven's Egmont
Overture were switehed over to mono-
phonic reproduction from a dise. Twelve
LCIA speakers were used. Koussevitsky
called the reproduction “unprecedented.”

The recording was made in the Tan-
glewood Music Shed, which had not yet
heen redesigned by Beranek and was
very open. The location, combined with
multi-microphone, very close-to record-
ing, apparently made it possible to
avoid the effects of double reverheration.

Details of this demonstration are de-
seribed in the third edition of Dr. Harry
. Olson’s “Acoustical Engineering,” 1.
Van Nostrand Co., Tne,, 1957, pp. 606
to 611.

Ep ViLuentvr

Acoustic Research, Ine.
24 Thorndike Street
Cambridge, Mass., 02141

Directional Microphones

Sik:

Mr, Crowhurst’s “Basic Course in
Commercial Sound” has reduced the
subjects to about as fundamental hasis
as possible. What is now proposed is not
an addition but perhaps a tangential
idea.

It is often assmmed that a directional
microphone assists in redueing feedback.
One simply points the cardioid null at
the loudspeaker and turns up the gain,
but the system still sings. What happens
is that in a normal indoor environment,
wall reflections can contribute a great
deal to the sound intensity. For example,
in one excellent listening room the sound
level was 10 decibels higher at 16 feet
from the loudspeaker than it would
have been outdoors for the same input to
the same loudspeaker, What this means
is that the wall reflections were contrib-
uting at least 9/10 of the total sound
level. Pointing the cardioid null at the
loudspeaker would offer a henefit of
something like a fraction of one decibel.

The super-directional microphone is
a different device; it has a narrow ac-

ceptanee angle instead of the narrow
rejection angle of the cardioid.

This letter does not aim to he a trea-
tise on microphones, but merely to point
to the fallacy of expecting appreciable
benefits relative to feedback from the
cardioid pattern. Our experience has
been that the more nearly flat response
of a good owmmidirectional condenser
mierophone affords a higher available
systems gain without feedback than any
of the cardioids we have tried.

Pavn W, Kuipscn
Klipsech and Associates
P. O. Box 96

Hope, Arkansas

Crowhurst Replies:

Sir:

Mr. Klipsch’ comments may stress a
little more than T did, the utility of
super-direetional mierophones. In iy
experience, there is danger in emphasiz-
ing anything as a panacea. These super-
directional microphones are very useful
in extreme circumstances, as my presen-
tation implied, by reference to that spe-
cific ease where noise was the main
problem.

Mr. Klipseh' suggestion is to use them
where acoustie feedhack is the 1nain
problem. From my experience with this
kind of usage, there is a disadvantage
to a highly directional instrument: the
speaker or performer needs to be fast-
ened in position with some kind of
straight jacket, to avoid the inevitable
variation in both quality and intensity
that occurs if he or she changes position
relative to the very sharp directional
pattern.

I agree with Mr. Klipseh’ comments
relative to the eardioid: its usefulness
is often exaggerated; for one thing, its
null is insufficiently speeific to he
“pointed,” as well as there being a stand-
ing wave pattern that makes it impos-
sible to point it in the implied manner,
if it was that sharp. In my experience,
the bidirectional microphone will nsnally
do the hest job in difficult acoustic eir-
cumstances; each pickup lobe is nar-
rower than the carbioid and there is a
dead “ring,” as opposed to the single
dead spot of the cardioid. It gives by
far the hest diserimination in favor of
wanted pickup and against random or
standing wave pickup, of the major
directional (ineluding ommni-) types. It
also has a much smoother response from
various directions than do most cardi-
oids of comparable cost.

There is such a wide variation in all
of the types, that generalization is dan-
gerous. There are smooth cardioids—

(Continued on page 82)
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Kit GD-983

$84900

(Includes Bench)

Only $125 down

As low as $27
per month

On This NEW Heathkit Version Of The
Thomas "Coronado” All-Transistor Organ!

A Professional Organist’s Dream With A Be-
ginner’s Simplicity!

That’s the new Heathkit/Thomas “Coronado™
All-Transistor Organ with every deluxe organ
feature you’ve cver dreamed of for complete
versatility! And it’s all wrapped up in a luxurious
piece of walnut furniture that will be the show-
piece of any home. It’s all yours to cnjoy at a
savings that can’t be found anywhere else. . .
up to $449! Mt’s likc getting 4 off!

Simple To Build, Simple To Play!

You don’t have to be an electronics wizard to
build it, nor a professional organist to play it.
Famous Heath “Engi-nuity’” has reduced as-
sembly of this magnificient instrument to simple-
to-perform sveps that require no special talents,
knowledge or tools. Makes a fascinating, en-
joyable project for the entire family! And the
famous Thomas ““Musical Fun Book™ is in-
cluded to start you casily playing many favorite
tunes immedizately. A special, recorded, 48-lesson
course is alsc available at a $30 savings to pro-
vide you witt a firm and lasting knowledge of
music . . . lets you learn at your leisure! Before
you know it, vou'll be creating the sounds of an
entire orchestra!

Each and c¢very component in the GD-983 is a
genuine Thomas factory-fabricated part. And
its advanced all-transistor circuitry means less
heat, better tone, longer life, and virtually
trouble-free performance.

g R R R T R S

Save $15C On The
Heathkit, Thomas
“Largo” Organ!
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You even tune the organ yourself with the aid of
a prealigned tone generator and a special count-
ing method . . . requires no special “*musical ear’!
What’s It Like To Own This Beautiful Organ?
Playing this luxurious Heathkit/Thomas “‘Coro-
nado” is truly a rewarding activity that becomes
more exciting, more fascinating each day! Just
think of its many advantages!

1. A Hobby For The Whole Famity . . . every
one from Mom to Junior can share the fun and
case of building and playing it. Provides a
creative common family interest.

2. Develops Musical Interest & Expression . . .
less complicated than other instruments, the
organ is ideal for teaching children as well as
grown-ups a priceless knowledge and appre-
ciation of music.

3. Parties Come Alive ... you’re a one-man band
when friends gather for an evening of fun. And
teens love the rhythm and bounce of its wealth
of musical effects.

4. Provides A Wholesome Creative Outlet . . .
helps you unwind, forget your problems, and
easc tensions,

Check the features, then send for the demon-
stration record and hear it for yourself. You’ll

agree that there’s not a better organ buy on the ™

market today the Heathkit/Thomas

“*Coronado”!

Kit GD-983, Organ & matching walnut bench,
2901BS. 0 v vttt e e e $3849.00

T R e 30,

than

® 10 true organ voices ® Variable Repeat
Percussion for additional effects ® Two
37-note keyboards ¢ [3-note heel & toe
bass pedals ® 20-watt peak power ampli-
fier ® Walnut cabinet ® Transistorized
plug-in tone generators . . . warranted for
five full years e Expression pedal.

Kit GD-2324, organ only, 158 Ibs.
00 00000060 000000060 0006800000000 35349.95

Circle 109 on Reader Service Card

Compare These Features With Organs Costing
Twice As Much!

e 17 true organ voices ® Two full-size 44-note
keyboards e Built-in  2-speed Leslie spcaker
plus 2-unit Main speaker system ® 28 notes of
melodious chimes for hundreds of chime var-
iations e 13-note heel & toe pedal board,
range C thru C e New stereo chorus for excit-
ing “stereo” effects ¢ Color-tone Attack, Re-
peat & Sustain Percussion . . . the only organ
to give you all 3 e Treble accent  Reverbe
Manual Balance  Pedal Volume Control @
Expression Pedal ® Headset outlet for private
playing ® 5-ycar warranty on transistor tone
generators ® 75-watt peak power transistor am-
plifier ® Hand-crafted, full-bodied, walnut-
finished cabinet, completely assembled o
Matching bench included.

HEAR IT YOURSELF! I

Convince yourself by sending for a 77,
3313 demonstration record! Order |
No. GDA-983-2 for Deluxe GD-983
organ, GDA-232-5 for low-cost GD-
232A organ. Each record 50c. Do it |
now!

HEATH COMPANY, Dept. 41-11-1
Benton Harbor, Michigan 49023
[1 Please reserve GD-983

[ |
I |
I |
| Organ for Nov. delivery. l
I O Enclosed is $ I
l Pleose send mode! 5 I
| O Please send Free 1965 Heathkit Catalog. |
I |
| |
i |
i |
I ]

]

Name

(Please Print)
Address

City State Zip
Prices & specifications subject to change without notice, CL-192




The Singing Nun
Philips Stereo Tape PTC 603

A critie’s curiosity can lead the way to quite
a tangle of questions when considering mono-
phonic recordings that have been electron-
ically reprocessed for “stereo.” Legerdemain
in mono discs has been going on for several
years in an effort to give them some of the
attributes of stereo sound but this Philips
reel is the first tape I've come across con-
taining material converted from mono to
‘‘stereo.”” When Philips recorded the Singing
Nun (Soeur Sourire) in the song “Domi-
nique” they little suspected that an obscure
mono recording would come into sensational
demand in areas where stereo was already an
everyday word. Their response to this demand
for two-channel sound was the release of
dise #PCC 603, a reprocessed version of mono
Philips PCC 203. Now that the label has
joined the family of Ampex Stereo Tapes
(formerly United Steveo Tapes), it is possible
to compare all three versions of the famous
“Dominique” album—reprocessed stereo on
tape and disc as well as the original mono
disc. The moment I began to fool around
with the two discs, trying various selections
at the same volume and identical playback
curves, the questions began to point in one
direction. Audition of the tape solidified the
guestions into one lump. I'm sure most
listeners, upon checking all {hree items, would
join me in putting this final question to
Philips Records: “Why on eartll go through
the bother of converting this mono release to
stereo ?” By far the best results I was able
to get came forth in playback of the mono
dise through both channels of my regular
stereo setup. In mono, the voice of Soeur
Sourire, nicely blended with her guitar, ap-
peared to come from a point a few inches
forward of an invisible line stretching be-
tween my two speakers. Presence of soloist
and accompanying singers was excellent. The
disheartening thing about the reprocessed
material was the fact that the tape shared
all the problems of the ‘stereo” disc. I've
never heard anyone atiempt to blamne the
stereo cutter for the type of sound we’'ve been
getting on ‘‘stereo” discs taken from mono
material. Were I to hear such an accusation
after checking all three recordings of “Domi-
nique.” I'd certainly hasten to ahsolve it on
the basis of practical experience. The voices
of the charming nuns are just as disappoint-
ingly metallic and hollow on “stereo” tape as
they were on *stereo” disc. In both reproc-
essed versions the artists are way off mike,
appearing to come from a point about four
feet beyond my speakers. Whatever Philips
did in trying to get a two-channel effect with
their original mono recording they have only
succeeded in pushing the voices out of focus
with nothing gained anywhere in the process
to balance the loss.

Oklahoma
Columbia Stereo Tape OQ 653

The tape catalog is finally playing host to
an “Oklabhoma’ reel with several Broadway
luminaries in its cast. For many years the
main “Oklahoma’ choice available to the tape
fan has been the Capitol soundtrack of the
movie that starred Gordon MacRae. The
Capitol reel offers sound quality that is com-
pletely acceptable by today’s tape standards.
As a matter of fact, I prefer its studio acous-
tics to those of the new Columbia reel but
the wstars of the latest release bring more
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LIGHT LISTENING

Chester Santon

theatre expericnce to the great Rodgers and
Hammerstein score. John Raitt and Florence
Ilenderson, the leading players in the Colum-
bia album, have toured the country in road
companies of ‘‘Oklahoma.”” They fit the char-
acters of Curly and Laurey just about as well
as the memhers of the 1943 original cast re-
corded by Decca, My only objection to the
new Columbia recording is the cramped
acoustical setting. “Oklahoma,” of all shows,
calls out for air space around the cast for
true sterco recreation of the southwestern
locale. Unfortunately, as with other Columbia
“360 Sound” show albums, stereo depth and
room ambience are kept to a minimum. For
this release, and the new recording of “The
King and I" with Barbara Cook and Theodore
Bikel (08-2640), Columbia has commissioned
new orchestrations by Philip J. Lang, I pre-
fer the stage originals.

Leroy Holmes: Fifty Fabulous Years
United Artists UAS 6373

Everything seems to be coming up fifties in
the latest series of releases fromn United
Artists. In this stereo disc by the ILeroy
1Tolmes Orchestra as well as an album by the
Washington P’ost Marching Band and six
companion releases, the UA label is aiming its
sights at the listener who feels vaguely dis-
comfited when buying an album with only
twelve or fifteen selections. Since this Holmes
recording manages to cover fifty years of
American popular music in its fifty selections,
it should be the top seller of the new series.
With only a minute or so of playing time
available for each tune, beginning with
(‘harleston and ending with Blowin’ in the
Wind, this can be no more than a capsule
anthology but the sound is brighter than that
of earlier, more elahorate collections.

The Concert Sound of Henry Mancini
RCA Victor LSP 2897

Concert sound they call it and concert
sound it is. A seventy-piece orchestra con-
ducted by Mancini demonstrates in concept
and studio miking a fancy treatment of movie
music that could serve as a model of its
kind. Made in the vast Goldwyn Studios, the
recording is a follow up to a concert that
took place in IIollywood Bowl with Henry
Mancini conducting his own special arrange-
ments, For the occasion he devised four “con-
cert suites.,” Two of these are tributes to
fellow  composers David Rose and Victor
Young; one suite concentrates on Academy
Award selections and the last one is given
over to Mancini specialties limped under the
title “I’eter Gunn DMeets Mr, Lucky.” Lush
treatinent of Hollywood’s musical output by
means of large orchestras has been going on
for decades but this release offers the special
know-how of an insider unusually adept in
the game of winning musical awards.

Robert Farnon: Captain from Castile
Philips 600-098

The Philips label, available in this country
through its tieup with Mercury Records, has
long been a potent factor on the Kuropean
record scene. In the popular field, the outfit
didn’t hit the limelight here until the release
of its best selling alhum by the Singing Nun.
Moving across the channel to Eungland. the
label now presents the orchestra of Robert
IFarnon whose music has already hecome fairly
well known here on the London and M-G-M

labels, Philips miking pattern and full use of
natural big-studio ambience follows the fa-
miliar (and welcome) tradition of recent
stereo releases from overseas. I was particu-
larly interested to note that Philips’ popular
recordings do not suffer from the anemia of
bass response I have noticed in many of their
classical discs. In addition to other movie
themes, the first half of this album 1s devoted
to Alfred Newman’'s scove for the old film,
“Captain from Castile.” Many of the original
Castile themes have been reworked and en-
larged by Farnon. Aztec Drums, originally no
more than a short cue in the picture, has been
expanded into one of the best items in the al-
bum. The only fly in the ointment: Conquest,
the most stirring selection in the film, has
been relegated to the last band on the side
where only a portion of its sonic impact has
a chance to come through.

Ella Fitzgerald: The Jerome Kern Song
Book
Verve V6 4060

Ella’s song books of our leading composers
are pretty well established as classics of their
kind. An addition to this series, no matter
how belated, is a notable event in the popular
music field. As in the case of Gershwin, Porter,
Arlen and Berlin, Miss Fitzgerald takes the
trouble to seek out less-frequently-heard Kern
tunes in a collection that ranges in time from
1929 to 1942, Nelson Riddle provides his
usual perceptive arrangements, leading his
orchestra in accompaniments that underline
the gentle approach Ella brings to Kern's
music. The combination is a disarming one,

Kate Smith at Carnegie Hall
RCA Victor LSP 2819

It’s hard to believe that the absence of a
major recording contract in recent years has
been a serious problem to a singer who has
ecarned something in the neighborhood of 85
million dollars over the past 32 yvears in radio,
television and on records, Anyonc old enough
to tune a radio set in the Thirties will he ax-
tounded to hear how fresh and rich the Kate
Smith voice sounds today in this stereo re-
cording made during a Carnegie ITTall appear-
ance. Receivers of that day and 78 rpm
discs could not hide the fact that Kate Smith
was one of the show business greats. This
RCA @isc reveals in full detail the amazing
vocal technique that took her to the top, With
the help of an orchestra under the direction
of Skitch Henderson and a chorus under Will
Irwin, Misgs Smith delivers a smartly-paced
program that mixes ballads she made famous,
a few modern items such as Moon River and
What Kind of Fool Am I? and Irving Berlin’s
God Bless America which she introduced on
Armistice Day in 1938. It would be asking too
much to expect today's swinging generation to
dig Kate Smith in her entirety. It is, however,
worthy of note that this recording marks
one of the very rare occasions when a great
voice of the past has been captured in such a
state of preservation on a modern recording.

Peter Nero: Reflections
RCA Victor LSP 2853

In the pop record field, most producers nur-
ture a favorite formula. The more money they
make through application of a rigid formula,
the deeper their conviction that the formula
shiould never be tampered with. In the latest
album by RCA’s current highriding piano star,
we have an illustration of a favorite formula
being set aside for the momient in favor of a
new one, Peter Nero made his reputation dur-
ing the past three vears hy applying a spate
of ornamentation from classical music to all
sorts of popular material. In his Iatest relcase,
the tenth for the only label he’s working for,
Nero has switchead to what could be considered
a much older formula. Ilere we have a com-
pilation of the selections most frequently
requested by audiences during his many per-
sonal appearance from coast to coast. Since
such requests cannot be answered on a mo-
ment’s notice with the thought that goes into
a typical Nero arrangement, this album is one
way to take care of the requests, The lineup
of tunes (She Loves Me, My Coloring Book
and Days of Wine and Roses) would indicate
that the old standards are not lheavily in
demand these days. p:
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The Fisher XP-10, $249.50

The following is AUDIO magazine's “Equip-
ment Profile” on the Fisher XI’-10 Consolette
speaker system, reprinted in its entirety:

The Fisher XP-10 was introduced in the lat-
ter part of 1963 and represents the crowning
achievement of the Fisher line of loudspeakers.
It is a three-way system encompassing a | 5-in.
woofer, an 8-in. midrange speaker, and a
“soft dome™ hemispherical tweeter.

Before going forward with an explanation
and description of this speaker system, it
might be worthwhile to look back briefly. If
our memory serves us correctly, Fisher has
been making speaker systems for only a few
years, and yet some trade sources indicate
that they ate amongst the top few in current
popularity. A rather striking performance
which has been largely unheralded. Undoubt-
edly part of this success was due to the fact
that the Fisher name was on these speakers.
Equally important, however, was the fact that
the progression of systems have been excel-
lent performers for their day and age, and
have been consistently upgraded over the
years. Thus we arrive at their best and most
claborate system to date.

The XP-10 is also the finest piece of
speaker furniture produced by Fisher, which
is only pariially indicated in the illustration.
Measuring 24%-in. wide, 30V2-in. high, and
14%-in. deep, it makes an unusually hand-
some picce of furniture with its Scandinavian
Walnut exterior. Now let us take a look at
what lies beneath that exterior.

The Woofer

The 15-in. woofer features the eddy-current
damped electrolytic-copper voice coil which
was introduced in the Fisher XP-4A. This
technique provides excellent damping, and
thus excellent transient response. The open
air resonance of this speaker is 18 c¢ps, and
in the enclosure provides good output in the
30-cps regwn. The crossover frequency of
200 cps permits the woofer to operate in its
most effective range and avoids some of the
phasing problems resulting from a higher
crossover point. The low-frequency driver
utilizes a 6-lb. magnet structure.

Altogether, the 15-in. cone, the powerful
driver, the excellent damping, and the low
crossover frequency combine to produce clean
and tight bass.

The Midrange Speaker
Often, the importance of the midrange

E 3
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“The XP-10 is truly a step forward
in smoothness, transient response
and musical quality. It handled
percussion, piano, strings, brass,
and what have you, as cleanly

and precisely as any speaker
system we KNOW."’ _uuoio msasine, march, 1964

speaker is overlooked, especially since it is
usually the least expensive speaker in a decent-
quality three-way system. In fact the mid-
range does the lion's share of the work since
it must carry the majority of the orchestrul
fundamentals. Just glance at one of those
charts which show the frequency range of
orchestral instruments if you want to be
convinced.

In addition to doing all that work, it must
also be a smooth bridge between the wooler
and tweeter, We can't overstress the impor-
tance of properly bridging the high and low
frequencies in a three-way system; a poor
bridge can make even the best woofer and
tweeter sound somewhat poor.

The preceding makes us well believe the
statement by the manufacturer that he tried
literally hundreds of diflerent combinations
of parameters before the right combination
was found. The final result is a midrange
which 1s flat within 12 db. Tt required an
8-in. speaker with a SY2-Ib, magnet structure,
1142-in. voice coil, and its own separate-from-
the-woofer loading. The upper crossover fre-
quency of 2500 c¢ps was chosen us a good
compromise between the mujor orchestra
fundamentals and the increasing importance
of dispersion with increasing frequency.
The Tweeter

The mujor innovation introduced in the
XP-10 is the "soft dome™ hemispherical
tweeter. Usually, hemispherical tweeters have
domes made of molded phenolic or spun alu-
minum, both very stiff substances. The as-
sumption behind these stiff domes is the same
as one would have in making a cone tweeter;
they require a stiff, light material because of
the frequencies involved. Unfortunately, these
stiff domes have certain resonunces which
tend to show up above 10 kc.

The designer of this system reasoned that
the hemispherical tweeter is different than the
cone tweeter in that it is driven at its periph-
ery so that there is a certain amount of
structural strength (like an arch) making it
unnecessary to use materials such as alumi-
num or phenolics. Instead he used a rubber-
impregnated cotton diaphragm and achieved
the same excellent dispersion and transient
properties of the stiffer materials, without the
characteristic resonances of these materials.
(A patent is pending on the idea.)

Of course, to take advantage of the excel-
lent properties of this tweeter, and to match

" The Fisher

Circle 110 on Reader Service Card

it to the more efficient cone speakers, a 5V2-
|b. magnet structure with an air-gap flux
density of 16,000 gauss was used. It is inter-
esting to note that the magnetic circuit on this
tweeter is more powerful than the circuit on
many woolers—but of course this speaker is
much, much less efficient.

Performance

In order to gauge the performance of the
XP-10, we decided to go through extensive
listening tests in addition to the usual micro-
phone pickup tests.

First let us look at what the microphone
revealed as far as frequency response and
dispersion. The frequency-response curve was
essentially flat (within 2 db) from 50 cps
(our starting point) out to 16,000 cps. At 30
¢ps the curve was down 5 db and at 20,000
cps it was down 7 db. The dispersion was
constant, within 3 db, over an angle of about
90 deg., which was as far as we measured. We
noted that the high-frequency response was
unusually smooth, thus corroborating the de-
signer’s contention concerning the soft dome.
Indeed, our measurement of the midrange
also agreed with his statements: it was well
within the IY2-db variation he claimed. Be-
yond that, the unit we tested had a remark-
ably smooth response curve overall.

The listening tests were the best of all how-
cver. (They don't always agree with measure-
ments, as you may well know.) We must
report that the XP-10 is truly a step forward
in smoothness, transient response, and musi-
cal quality. It handled percussion, piano,
strings, brass, and what have you, as cleanly
and precisely as any speaker system we know.
We won't use that hackneyed term “best,”
because it is a meaningless term when applied
to speakers, but we will say it pleased us
immensely. You try it.

L o s FISHER SPEAKER SYSTEMS
| FREE! Mail this coupon for _VEcweck FAct sookiey

| your free copy of the Fisher 3
technical fact booklet on
speakers plus the XP-10 tech-
nical fact sheet.

Fisher Radig Corporation
21-40) 44th Drive
Long Island City, N.Y. 11101

Name

Address S -

Ciy. State__
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LIVER THAN LIVE
Il. The Art of Recording

I had a number of specific suhjects
in mind when I launched “TLIVER
THAN LIVE I” last month. At this
Juncture several of them ave still in the
ripening stage with no harvest dates yet
attached. No use wasting a good head-
ing, however. So let's look at principles.
There are no less than three big ones
nestling in that title (which is not to be
pronounced, please, like “Live it up”
nor, for that matter, like “calf’s liver”).

First, there's “live” in a literal sense.
Living, alive. Live music vs. recorded.
Concert-going ws. listening to records.
Taped speech vs. speech-in-the-flesh.

Then there is “live” in the acoustic
sense, as opposed to “dead.” Both terms
are here figurative, imaginative. Live
sound is lively because it seems real and
immediate to us, thanks to reverbera-
tion. Dead sound is dead—even though
it may he technically even more faithful
to the written word or the printed musi-
cal note—because, lacking in reverh, it
sounds unreal, unconvineing; hence
lifeless.

Still a third and even more imagina-
tive sense is “live” meaning all that is
communicative, imaginative, persuasive
in reproduced sound—the econtent that
makes our sound presentations “come
alive” in the hearing. To me this is the
most important meaning beecanse it re-
fers to the very substance of that com-
munication, that artistic produet—that
entertainment, if you will—which is the
concern of so much of onr reproduced
sound. Without this kind of liveliness,
we couldn’t even stay in business.

Crafted

Makes me think of some of the older
coneepts of that doubtful word, art. Art
was simpler in the old days. Two cen-
turies back, for instance, good art of
almost any kind was thought of as out-
doing nature. That was the funetion of
art as they then thought of it. To im-
prove upon nature, via man’s ingenuity
(Accordingly mueh that we now ecall
science was then called art—very ap-
propriately. And vice versa—musie, for
instance, was called a science.)

Could any living human being mateh
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the beauty of the Mona Tisa? (We still
ask that question, half-humorously.)
Could nature’s own pastoral sounds, its
rustling leaves, twittering hirds, gushing
waterfalls, purling streams, ever pro-
duee such a happy effect upon the imag-
ination as, say, pastoral music by Jean-
Phillippe Rameau or George Frederick
Haudel ? Ask the sound-effects engineer!
Art was even more effective than nature,
its raw raterial, because art, so to
speak was confrived (we might say
“erafted” or “devised”) hy sheer human
ingenuity; whereas nature, in spite of
the Creator, was mostly haphazard and
certainly not artistie, unless by aceident.
Landscapes, sunsets just happen. They
aren’t contrived.

Art in the old days, was the organiza-
tion of the materials of nature hy man
into a concentrated, super-natural ex-
pressiveness, far beyond nature itself—
the raw material. Nice idea.

Now what else, today, is our present
sound recorvding?

It, too, can achieve cffects that are
evenr more impressive than the presup-
posed original, via its own special tech-
nigues of organization for drama. Al-
ways we try, at least, to equal the im-
pressiveness of the original sound. We
don’t do it literally (like nature) but,
rather, imaginatively, hy new and differ-
ent means, idiomatic to the medium.
Those means are “contrived” by man
for the desired impact upon the listener,
and contrived just as ingeniously, just
as industriously, with as much skill, as
the nature-improving art of the past.

Stereo can do it magnificiently.
(Though bad stereo can hoteh the job,
like bad art, natch.) Stereo recording
can make a musical classic “come alive”
in its musical impaet, and certain as-
peets of that impaet can actually im-
prove upon the original live musie, via
the sheer art of stereo know-how.

Don’t laugh at that idea. Tt is easily
documented. Many a recording today is
musieally more persuasive in terms of
sound, carrying more information as
well as more drama, than any possible
live performanece in practical terms.

After all, a large part of the inusie we
hear was never composed for the mod-
ern concert in the first place. And so the
recording engineer often is serving as a
kind of usicologist; he ean re-create

on records a much hetter approximation
of the original musical effeet than can
the harrassed concert director with his
“dead” hall and his “live” musicians!
We can do a lot hetter hecause we ean
tailor our acoustic effeet to match the
nusical need in stereo terms. Liver than
“live”!

Have you ever heard a recital, say, of
musie for vielin and harpsichord in a
place like Carnegie Hall? Preposterous.
Can’t hear a thing. Much too distant.
Too much space. Just try the same on
records if you want an accurate impres-
sion of the real musieal intent.

Ever listen to (or worse—perform)
sixteenth century cathedral choir musie
in a modern padded-cell concert room?
T have, only too often. Ahsolutely
deadly, a perversion of the music to the
point of near-extinetion. On records, we
can do very much better. We choose
cathedral acousties to suit the musie.
Naturally, I find that my own records of
such music are often mueh more effeetive,
more alive, than our live performances
of the very same works. Liver than live.

(From this very point I will take off
on one of the specific subjects 1 have
ready for the future—how ahout a
“liver than live” concert via artifieially
induced reverberation? I've already
tried out one electronie installation with
a few of my singers; we expect to give
a whole concert in an artificially live
environment later on this month. More
on that coming up.)

The Live Original

How ahout that live original, on which
we supposedly pattern our recording?
Well, if you mean an original “concert
hall” sound, a live concert performed
before the obliging recording mikes,
taken down as is, then vou ean discount
it. Forget it. Reecording just isn’t
done that way. Most recordings are mno
longer records of such a concert, even a
specially staged concert. Instead, they
are re-creations that start further hack,
not with a concert but from the com-
poser’s own score, which is interpreted
from scratech with stereo in mind. We
may, indeed, simulate a concert to some
degree—Ilike putting the violins on the
stereo listener’s left (though they may
not be there at all in the studio!). That’s
enough, We have recording sessions for
making reeords, not concerts.

The whole recording process, in fact,
is now utterly removed from the thought
of concert production and conecert sound.
Some people groan because of it. Not
me! These are the “contrivances” of a
real art in the oldest and most dignified
sense, I say. From mike placement to
tape editing, the techniques are purely
artistic—even if the engineers may find
that term a hit embarrassing. The an-
cient discovery of perspective, rendered
onto a flat plane, was just such an in-
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DYNACO

])resents

A STEREO TAPE RECORDER
DESIGNED FOR RECORDING

Console model
(shown above)
including plastic cover $498

The World’s most versatile
sterco tape recorder 1s made

in Denmark by Bang
and Olufsen.

The pYNACO BEOCORD 2000 75
the American version (to

DYNACO specifications) of

thes sensational machine.

Portable model with charcoal gray and stainless steel

case including monitor speakers (not illustrated) $525

Here is a stereo tape recorder which not only plays
tape superbly but also permits making professional
quality tape recordings with unique flexibility. It is an
instrument of superior design, outstanding crafts-
manship, and unequalled performance.

*» A deck—and a hi fi or PA unit including 8 watt
monitor amplifiers

* A recording console with slide type fader con-
trols permits use of three stereo inputs (6
channels)

* Unlimited flexibility for sound on sound, lan-
guage training, electronic music composition as
well as conventional record-playback

Here are a few of the important features, many of
which are exclusive to this recorder:

* low impedance headphone jack * monitor switch ¢
sound on sound ¢ echo ¢ pause control ¢ all solid
state with exclusive electronic transistor protection
* RIAA magnetic phono input « automatic shutoff at
end of tape, with broken tape, or at preset points ¢

provision for slide synch « low impedance mike
inputs * separate record and playback balance con-
trols e premium quality low impedance heads (3)
 all plug-in electronics * Synchronous motor.

TECHNICAL SPECIFICATIONS
Frequency Response:
=+ 2 db, 40 to 16,000 cps at 7% ips
=+ 2 db, 40 to 14,000 cps at 334 ips
+ 2 db, 50 to 6,000 cps at 1% ips

Wow and Flutter: Peak to Peak RMS
7Y% ips < 02% < 0.075% (0.00075)
33 ips < 03% < 0.11% (0.0011)
1% ips < 0.5% < 0.18% (0.0018)

Values listed are for reproduction equalized according to normal
listening weighting (wow frequencies > 4 cps attenuated 3 db/

[
octave (ﬁ)
Channel Separation: better than 45 db.
Signal to Noise Ratio: better than 50 db.
14 track heads

100 kc bias

Dimensions:
Console: 18” wide, 14%” deep, 9”7 high.............. 38 Ibs.
Portable: 18” wide, 147 deep, 10” high............... 41 Ibs,.

DYNACO INC. 3912 POWELTON AVENUE, PHILADELPHIA 4, PA.
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This is the cartridge
that holds the tape
that feeds the recorder

that handles like a camera
and
sounds like a million dollars

The really big thing about this little
three pound machine—NORELCO's all-
new Carry-Corder™‘150'—is the way it
combines professional performance with
over-the-shoulder, portable convenience.

The convenience of one-hour snap-in
cartridges; of one-button operation; of
small-size and light weight; of flashlight
battery power; of remote start/stop and
of a built-in speaker.

Now add the professionalism of its
ultra-sensitive, broadcast-quality dynamic
microphone, its solid state circuitry,

its constant-speed motor and capstan
drive, and its multi-function battery/
modulation visual meter.

The Carry-Corder ‘150’ comes com-
plete with fitted carrying-case, micro-
phone, direct-recording/ playback patch-
cord and four tape cartridges.

See it, hear it, try it...at your favorite
radio parts distributor or camera store,
or write for Brochure A-11 to: North
American Philips Company, Inc., High
Fidelity Products Division, 100 East 42nd
Street, New York, N.Y. 10017.

/Vore/w

Other products: Electric Shovers, Hearing Aids, Rodios, Rodio Phonographs, Dictating Machines, Medical X-rov Equipment, Electronic Tubes and Devices.
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genious contriving of mnature as these
newly worked out techniques for stereo
recording. I see no real difference. Both
raised an ingenious art to an even
higher level of ingenuity. What more
can you ask?

How about live music itself? Well,
it’s definitely here to stay. There’s noth-
ing that ean mateh cathedral choir musie
in a cathedral—assuming there’s one
handy. Symphonie musie in a fine con-
cert hall can’t be beat, nor chamber
music in an intimate large room. No-
body, and certainly not myself, can eriti-
cize live musie in its own domain.

Live musiec does not merely “have its
place,” as some suggest with eondescen-
sion. It remains a primary standard for
musical experience and a standard, too,
hy which we must continue to work in
recording—since 99 per cent of the
music we record was composed for the
live situation alone, recording heing
quite unintended, or even utterly in-
conceivable by the composer. Didn't yet
exist.

(Only in very recent musie, notably in
popular, jazz, folk, show musie, mood
musie, is the recorded effect actually a
factor in the original concept. Very sel-
dom, yet, in the “classical” area.)

Parallel

That being the practical state of af-
fairs, we must perforee re-ereate our
recorded musie, via the new techniques
of recorded sound, in a sort of parallel
with the art of the live presentation,
starting from the same original score
(though not from a live performance),
keeping the live music always in mind
as the primary form, yet branching
away immediately at the very heginning
toward purely recorded effects not really
literally like anything live.

That is so mmuech taken for granted
now that virtually every live perform-
ance which is to be recorded is first,
so to speak, re-staged, re-studied from
the ground up, the whole production
shuffled around to match the recording
requirements. Taken for granted, but
fundamental to our present understand-
ing of the rccorded art.

That parallelism, the essence of good
recording, is like the old parallelism
hetween nature and the art of “repre-
senting” nature in painting, through so
many ages. And if art takes imaginative
liberties with nature—it always has—
then recording must take equally imag-
inative liherties with live musie! It often
does, and we are the better for it.

Being people, recording engineers nat-
urally try to outdo what they have al-
ready done and to outdo that again the
next time. Naturally, like the good art-
ist-experimenters they are, they keep
pushing alead, learning, becoming ever
move erafty and versatile, plugging

(Continmied on page 84)
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NEW ALL-TRANSISTOR

STRATOPHONIC SERIES

—best-performing FM stereo receivers ever made—at any price!

Give yourself the thrilling new experience of Sound
Unbound, yours only in the new STRATOPHONIC
Series salid-state FM stereo receivers by Harman-Kardon.
Never before have you heard such magnificent sound
from a receiver. In full-power frequency response, FM
sensitivity, freedom from distortion, and sheer listening
pleasure, Siratophonic Sound is unsurpassed.

And this totally new sound quality is yours at prices
equivalent to those of ordinary tube recetvers.

Harman-Kardon has extended the frequency response
of the new Stratophonic receivers to include those
frequencies at the bottom and the top of the spectrum
which, though supposedly inaudible, have a profound
effect an the living timbres of all music. At full usable
power, response of the new Stratophonics reaches its peak
far below and maintains its utterly flat plateau far

beyond the range of all other one-chassis receivers. What
is more, not a single vacuum tube (not even a nuvistor)
is used in any of the Stratophonic receivers.
Stratophonic priees: Model SR200 (illustrated), $469;
Model SR600, %389; Model SR300, $279. At these
prices, practically everyone can afford Stratophenic Sound.

SPECIFICATIONS, Model SRS00

{HFM music power: Th watts « Frequency response: 2 to 100,000
cps +1 db at 1 watr (normal listening level); 5 to 60,000 cps *1
db at full power « Distortion less than 0.2% s« Usable FM sen-
sitivity: 1.85 uv IFHFM « All-transistor front-end FM circuit for
optimum selectivily and sensitivity « Damping factor: 40:1.

Philadelphia, Pa. 19132
kardon A subsidiary of
THE JERROLD CORPORATION
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Distortion —Who Needs It?

To accuse a recording engineer of de-
liberately ereating distortion is like say-
ing that he cheats at cards or serves
highballs to minors. Distortion is a dirty
word to the professional recordist, who
is constantly on the lookout for signs of
the dread disease. Nothing pleases him
more than to produce a clean tape with
a wide dynamic range, excellent signal-
to-noise, and perfeet musical balance.

Despite improvements in electronic
equipment and engineering standards,
however, distortion is still with us. Some-
times it is the result of carelessness, poor
Jjudgment and inexperience. More often
than not, the shrieking highs, wild mid-
range peaks, thunderous bass, and other
sonic aberrations of many pop dises, are
produced deliberately. In the competi-
tive world of the 45-rpm single, where a
“straight” recording would be as out of
place as a lieder singer on a rock-and-
roll date, the A & R producer must come
up with new sounds to ereate and satisfy
teen-age tastes. If this means distortion,
he couldn’t care less. He will use su-
perbly equipped studios to bring forth
distorted recordings which may make the
engineers cringe, but which, he hopes,
will provoke squeals of delight from the
kids.

Iow does he go about producing dis-
tortion? The most popular recipe calls
for overdubbing voice tracks using the
same singer. “Even with the best per-
formers,” ohserves Tom Dowd, Atlantie
Records’ talented rveeording engineer,
“there are changes in intonation and
vibrato from one take to the next, and
you're introducing phase distortion right
away. Suppose you split the overdubbed
voices into two separate channels, echo-
chamber the first and tape-reverb the
second, and you will then have more
phase distortion. Finally, you ean equal-
ize one and not the other and compound
it all.”

Tt the producer is impatient, he c¢an
create instant distortion on voices at the
first stage of recording. Dowd lit a
mateh. “Standing in front of a miecro-
phone is like standing in front of a
mateh. The voealist sings *Who. Now
how can “Who’ give you any trouble? A
word like ‘Peter’ (the mateh fluttered at

14

the P’s impaet) is an obvious problem.
But the silent troubles . . .” Dowd lifted
his thick evebrows expressively. “You
can eject enough air singing ‘this’ to
blow out a mateh.” Dowd tossed the dead
mateh into an ash tray. “When I record
a problem singer T light a candle, put it
between him and the microphone, and
tell him : ‘Go ahead, blow the eandle out.
But every time vou do, we start all over
again.’”

Unless, of course, the A & R director
likes pops and wind blasts. An engineer
in a midtown New York studio had just
recorded several Spanish-language spot
announcements. On checking the tape,
his boss was horrified at the distortion:
the piekup was “super-close’” and the
meter was laying on the pin. The engi-
neer antieipated the question: “I know,
it’s distorted beyond belief. But this is
what the Spanish market wants.”

Purely in terms of sound, the 45-rpm
singles producer is cousin to the “alea-
toric” eomposer who stunibles upon new
sounds through experiments with elec-
tronic devices. “Something will go wrong
at a session,” Dowd continued. “It will
be a certain combination of mikes, a had
connection, some technieal mishap. The
engineer will spot the trouble and say,
‘Don’t worry, it's all right. Give me a
minute and I'll save it But the A & R
man at his side, who has no technical
knowledge, will grab the engineer by the
arm and say, ‘Leave it alone. Tt sounds
great” Knowing it's against every engi-
neering principle he's heen trained to
follow, the engineer acquiesces. He re-
signs himmself to putting every bit of
technical knowledge, right or wrong at
the producer’s disposal.”

Distortion by design occurs more fre-
quently than chanee distortion at pop
sessions, partly beeause the latter re-
quires a spirit of playfulness and a will-
ingness to stray from a pre-conecived
sonie plan. Sid Feldman (Mastertone
Recording Studios) deseribes a typieal
example of deliberate distortion, relent-
lessly pursued. “The producer of this
rock-and-roll session started out by over-
loading the hass track. The engineer
gave him 8 db more bass. At the mix,
the producer wanted still more bass. At

this point vou could hardly hear the
voice track! A dub was cut from the
master tape and, again, he was unsatis-
fled. More bass was added. By now, the
engineer had to limit like erazy in order
to be able to cut the dise. At last, the
client was pleased: ‘Man, that’s the
sound I want!”

Since the advent of magnetie tape,
many new record firms have sprung up
across the country, set up operations on
a shoestring, and still make recordings
under primitive conditions. Sometimes
one of these small labels scores a hit with
a ‘new sound.” “Lack of facilities is often
the factor that gives birth to this new
sound,” Dowd pointed out. “Put a 15-
piece orchestra in an 8x10 studio with
one distorted microphone and it’s not
hard to imagine the results. But if one
of these labels comes up with a hit,
watch the others try to duplieate the
distorted sound of the original. Con-
versely, a would-be record producer will
visit a friend who has some professional
equipment and tape a few tunes in what
he thinks is a ‘commercial’ sound. He
will use hit records as the pattern for
his own recordings. He will want the
drum to sound like this, the hass like
that, but without understanding why, he
can’t quite make it. And he ends up
settling for something else. In the proe-
ess, he may stumble upon a combination
of sounds that somehow appeals to the
public. Suddenly the industry is now
trying to copy a flawed imitation of
existing hit-soniecs.”

Most record producers avoid distor-
tion. Those who employ the voeahulary
of distortion, consciously or otherwise,
do so without guilt feelings. “Sonietimes
we distort sounds to eonfuse people,”
sald A & R director Boh Crewe. “I like
nothing better than to have someone ask,
‘What was that? ” Many pop singles
producers are sophisticated in the use
of electronies and look down their noses
at their more intuitive colleagues. “Ab-
normal sound that’s intended to be ah-
normal is right,” Archie Bleyer stated
flatly. “Abnormal sound that vou can’t
avoid because you can’t get normal
sound is wroug.”

Distortion is here to stay in all
branches of art. In photography, for ex-
ample, the ultra-wide angle lens and the
cultivated  “bhu” are common. Elee-
tronic music abhounds in distortion. Dis-
tortion in perspective is as ancient as the
cave man. Some of us, though, will never
accept distortion in sound reproduction.

E

To cure more, give more

AMERICAN
CANCER
SOCIETY
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nce upon a time, Jason Golden-
O ears was wandering through the
city in search of a miracle. To be
precise, he was looking for a mod-
erately priced speaker system free of
distortion, coloration, peaking and
boom.
He was not having an easy time
of it. It his super-sensitive append-
ages could not hear the bowing of

the bull-fiddles, if brass did not bite,
if drum-beats were heard as a blurred
roll instead of well-separated beats,
he sneered. He was an acoustic
malcontent.

Because of his limited budget, he
had been listening to dozens of “'bar-
gain-priced” off-brand systems. Now,
sadder but wiser he vowed: I will
no longer shop for price. If neces-
sary, | will sell the children into white
slavery.”

In the very last store he entered
he was met with a sound to delight
the ears. “You're listening to the
University Classic Mark 11,” said the
dealer. It was magnificent, thought

The dealer, apprised of his prob-
lem, said, ”’l have exactly what you're
looking for. Listen!”” And he began
to demonstrate the new University
Medallion Monitor.

“Yes,” mumbled Mr. Goldenears
as he listened to it. “No distortion,
no coloration or peaking. Instru-
ments clearly defined. And feel that
bass.”

25 to 40,000 cps,” said the dealer
with a smug little smile. “It can fit
on a shelf and,” he paused dramat-
ically, “it's only $1291”” This one was
just right!

“Ill take two, if you please,” said
Mr. Goldenears, and it was done.

Almost, that is. On the way out, he
heard the new University Mini-Flex
11. Only 15” x 9” x 6”, but it sounded
so big! And no distortion. Perfect

AND THE

THREE SPEAKER SYSTEMS

for the bedroom! Certainly, it was
superior to larger and costlier sys-
tems he had heard. But could he
afford it?

As if he had read his mind, the
dealer said: “It's only $49.50. And
it carries University’s exclusive five-
year warranty, just like the Classic
and the Medallion Monitor.”

And so Mr. Goldenears bought
two Medallions, one Mini-Flex, and
lived with them happily ever after.

For the complete story on all the
"Goldenears-qualified”” speaker sys-
tems, send for the new University
catalog and the 1964 Component
Stereo Guide. Write: Desk R-11,
LTV University, 9500 West Reno,
Oklahoma City, Okla.

New Medallion Monitor,
12" three-way professional
monitor bookshelf speaker
system. Qiled walnut,
$129.00.

New Mini-Flex Il, ultra-
compact three-way speaker
system. Oiled walnut,
$49.50.

Mr. Goldenears, and looked it, too,
e in its new Provincial cabinet. Though
only $325, it exceeded his modest
budget. Nevertheless, had he felt
that his small living-room could ac-

Renowned Classic Mark If,
15” three-way speaker sys-

LTV

) tem in its new Provincial
commodate two Classics, our story cabinet. Fruitwood, $325.
would be over. “The devil take mid- e IR, UNIVERSITY
dle-income housing!” thought Mr. A DIVISION OF LING-TEMCO-VOUGHT. INC.
‘Goldenears. 9500 West Reno, Oklahoma City, Okla.
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EDITOR'S REVIEW

IT IS TIME TO START ANEW

AST MONTH we reported briefly concerning the ra-
l pidly increasing changeover to transistors in com-
ponent electronies. Another strong trend which we
were unable to report about (lack of time and
space) is the large number of ‘‘less expensive’” speak-
ers being introduced. Apparently speaker manufac-
turers are trying to fight back against those no-name
no-sound speakers we mentioned in a previous edi-
torial. Certainly the major feature of this new erop
of speakers is reduced price; they are definitely not
improvements in sound over previous models made by
the same manufacturers.

We think that this attempt to fight shoddy produets
by reducing performance is a tragic mistake; it is
the very antithesis of what high fidelity components
stand for. We are not intimating that these new speak-
ers are necessarily bad, in fact most of them are re-
markably good, everything considered.

But the direction is wrong.

Manufacturers are concentrating a major portion
of their energy on making the best possible speaker to
sell for less than XY dollars. In the past the concen-
tration was on making the best possible speaker. Nat-
urally there were, and are, economic limitations on
this approach too, but the compromise never per-
mitted quality below a certain good level. The present
approach, however, implies an abandoument of that
proposition ; it seems to embrace a ‘‘package goods’’
philosophy of making the quality fit the price. It
seems to us that the very reason for existence of the
component high fidelity industry was a revolution
against the ‘‘package goods’’ approach.

Thus we must conelude that the present trend to-
ward price rather than quality competition may well
spell the end of the component high fidelity industry
as it exists today. We are not predicting the dis-
appearance of components, but rather a parting of
the ways. Some manufacturers now making high
fidelity components are either going to make ‘‘ package
goods’’ only, or leave this field entirely. Others are

TESYCHU Koy

__DEMONSTRAT,,
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T ’ |: 1

going to return to the practice of quality manufac-
turing (the approach, that is). Of course there are
some who have never stopped making the best prod-
ucts they know how to make, and let the price fall
where it may.

We say it is high time the trend was changed, the
time for separating the ‘‘package goods’’ philosophy
from the component philosophy.

IT IS TIME TO START ANEW!

PARAMOUNT ORGAN SAVED

Many theater-organ enthusiasts have been concerned
about the fate of the ‘‘Mighty Wurlitzer’’ which has
occupied the Paramount Theater for many many
years, now that the building is to be demolished to
make way for ‘‘progress.”” We were notified recently
that through the good efforts of the Wurlitzer Com-
pany and a West Coast group spark-plugged by Rich-
ard Simonton, this famous organ, which Jesse Craw-
ford used to reach stardom, will be installed in a
theater in Lios Angeles. After it is properly installed
and refurbished it will be used, as in the past, to
accompany silent movies.

1t is good to hear of things like this where beloved
and valuable bridges to the past are preserved, and
put to good use.

EUROPEAN AUDIO EVENTS

Audio-minded readers (do we have any other kind?) are
always curious about hi-fi and electronie shows and ex-
hibitions, even though they may not plan on visiting them.
On the other hand, manufacturers are vitally interested be-
cause they recognize new market possibilities. During the
next few months, the following events are scheduled in
Kurope and Great Britain:

Paris: Festival of Sound, March 11 to 16—a well
planned and produced hi-fi show from which many pointers
could be gleaned by other show impressarios.

Also Paris: International Exposition of Eleetronie
Components, April 8 to 13—a massive show similar to our
own IEEE exhibit in March.

London: International High Fidelity and Musie Show,
April 22-25. Again being held in Hotel Russell, and still
under the direction of Cyril Rex-Hassan. Don't miss it.

(XXXXXX.....Y)

We didn’t exactly see one of the demonstration
kit builders do what this young lady is doing, but we
have often speculated that they must feel that way
from time to time. We have built enough kits (un-
doubtedly more than most people) so that we can well
understand that peculiar frustration when something
just doesn’t go right; a defective tube, a part missing,
mechanieal diffieulty in mounting parts, we have ex-
perienced all of these and more. At those times we felt
like doing just what the cartoon shows.

And screaming (XXXXXX . .... Y)!
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(V-E AME-1 ELLIPTICAL STYLUS)

NATURAL SOUND BEGINS WITH PICKERING

Whether you own a record changer, automatic turntable, or a professional type manual turntable
Pickering has engineered the RIGHT V-15 pickup for you. Each of these applications requires a
cartridge with specific characteristics and specifications to produce the maximum in NATURAL
SOUND that is possible from the record playing equipment and other comporients in your system.
If it's RECORD CHANGER application, where high output and heavier tracking forces are
required try the Most of you, no doubt are tracking lighter on the late model
AUTOMATIC TURNTABLES and will use the B AT-1 |Or if a professional type MANUAL
TURNTABLE is your choice you'll need the even more compliant I:ia AM-1 | And if it's
unexcelled tracking ability you're seeking, you will demand the ELLIPTICAL STYLUS PICKUP
AME—lﬂ[ All four of these pickups are radically different from any other cartridge. You
- can hear the difference. Pick up a V-15. Note its light weight—only 5 grams. Perfect for low mass
tone arm systems. Now, see how Pickering's exclusive ‘‘Floating Stylus” and patented replace-
able V-Guard assembly protects your record and diamond as it plays.

P. k .
FOR THOSE WHO CAN |HEAR | THE DIFFERENCE PICKERING & CO., INC. PLAINVIEW, N.Y. In erl "g

THE WORLD’S LARGEST AND MOST EXPERIENCED MANUFACTURER OF MAGNETIC PICKUPS
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Should Sherwood’s new

solid-state amplifier be rated at

150 watts?...300 watts?...or 100 watts?

Audio power should be one of your major criteria of am-
plifier performance. The important thing is to use the
same yardstick of comparison.

Among responsible component manufacturers, the
commonly-accepted expression of audio power today is
“MUSIC POWER"”—the amplifier’s output capability
across the full spectrum of orchestral sound.

If you simply like to play with bigger numbers, multiply
MUSIC POWER by two (the way some manufacturers do)
and you get “PEAK POWER?”. It’s exactly the same rating
but it looks twice as powerful.

But the really important measurement is “CONTINUOUS
SINE-WAVE POWER” with both channels operating
simultaneously. This is the meaningful measurement, used
in laboratory work. It separates the wheat from the chaff.

Sherwood’s new S-9000 delivers 150 watts of MUSIC
POWER ... 300 watts of PEAK POWER. .. .and 100

Wait till you hear
Sherwood’s new Tan.
glewood 4-way
speaker system!
Each six-speaker
system handies 75
watts of program
material. Unigue de-
sign of dual, 10”7
uniflex woofers
achieves unprece-
dented 34-cycle

=+ closed-box reso-

nance. Overall re-
sponse: 29-17,500
cps = 2¥%db

$219.50

watts of CONTINUOUS SINE-WAVE POWER at
less than Vo % harmonic distortion. (At normal levels,
distortion never exceeds 0.15%).

Unequalled power — by any standard —is just one of the
important engineering advances built into the new Sher-
wood solid-state amplifiers. Here are some more:

Military-type Silicon Transistors, Used exclusively throughout
Sherwood circuitry. Twice the heat-reliability of ordinary ger-
manium transistors. Safe for even the most confined custom
installations.

Exclusive transistor short-circuit protection. (Pat. Pend.) New
system virtually eliminates transistor failure or fuse replace-
ment due to shorted speaker terminals or other improper op-
eration.

Additional features: Phono input noise less than ~65db,, with
no microphonics or hum / Professional Baxandall tone controls /
Tape monitoring and tape-head playback facilities / Stereo
headphone jack with speaker disabling switch / Glass epoxy
circuit boards / Compact size—14" x 4” x 121" deep.

110 WAT 3CHIG- Gl TTIRRD Al
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Model $-9000 / solid-state, integrated stereo amplifier / $299.50
Also available in a 50 watt Music Power version as the Mode! S-9500 /$179.50
Walnut-grained leatherette cases for either model, $8.50 prices stightly higher in Far West

HIGH
FIDELITY

SHERWOOD ELECTRONIC LABORATORIES, INC., 4300 NORTH CALIFORNIA AVENUE, CHICAGO, ILLINOIS 60618
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{ Cheapo 2-30

R. R. MOORE

A versatile stereo power amplifier using silicon transistors. Chang-
ing the output configuration boosts the power output by 50 per cent.

NUMBER OF ISSUES Ao, Myers and
AI\'nlm prescuted an article in Aupro

describing a high-power, high per-
formance sudio power amplifier using
silicon output transistors. The article
presented an excellent design, and in-
cluded was a warning to readers that
duplieating this amplifier could be an
expensive und troublesome joh. Feeling
that most Aubpio readers, myself in-
cluded, ar eapable of building suecess-
ful projects, I plunged into an awmplifier
bunilding session that lasted several days,
and left relatively few scars.

The Amplifier

The amplifier that Myers and Kahn
deseribed wtilizes a civenit long familiar
to perusers of The General FElectric
Transistor Handboolk, The anp is direct-
coupled (up to the speaker) and uses
large amounts of negative feedback, both
a.c. and d.e, and from @, on, is an op-
erational amplifier of the form shown in
Fig. 1 where voltage gain equals /Ry,
The output stage is the now-familiar
cireuit described by Lin, which T ean’t
seem to lielp calling a “push-push.”

Using Mrers’ and Kahn’s article as a
guide, T plowed avound in my spare
parts, gathered transistors, 'scopes, 0s-
cillatorg, and regulated supplies, and set
to work. The schematie of Fig, 2 is the
result,

The choice of silicon outpmt transistors
is a natural from virtually every stand-
point; better performance at high tem-
peratures than germanium, along with
less chance of “tunnelling throngh™;
reasonable wost; and higher (in most
cases) Iy than germanium. My bread-
hoard amp, and for that matter, the amp
from which the specifications come, mwses
AN1488"s, o less than ideal choice, due
to a fairly high saturation resistanee,
and an ahnoost $3 ecost. Recently, the
2N3055 canwe along, with a very much
lower R, and lower ecost, too. Thix
transistor 1 rated at 115 watts, and 1s
really pretty nifty.

The beauty of this amp, to me, is that
several optians are available to the home
builder. The maximum power output may
be chosen at will, to satisfy various
needs, witheat affecting the performance
in any negative way. The high-frequeney
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response may be adjusted to taste; and,
within limits, the input sensitivity may
be adjusted to meet individual needs.
Output power: The factors affecting
output power are power snpply voltage
and the ceurrent limitations of the output
stage. Let’s cover supply voltage when
we iscuss the power supply. The ontput-
stage current limitation is defined by the
transistors used. Assuming that the
transistors are operating within their
voltage ratings, the usunal eurrent limit
is imposed by the inerease of junction
temperature. Ilere, however, we must
also be concerned with the funetion of
Beta wersus  collector current. The
2N3055's hold Beta quite well up to sev-
eral amperes of I., insuring good tran-
sient response at high currents. Iowever,
at output powers above twenty watts,
especially into S-ohm or lower loads,
parallel operation of the output stage is
highly preferable, to keep Beta high,
and junction temperature low. Figure 2
shows the changes; addition of a pair of
transistors, and emitter resistors which
provide enough degeneration to equalize
the differences in members of pairs. Par-
allel operation is more expensive, but
the cost is justified if high power is
needed for long periods. If the amp is
to be used for musie reproduction, then
even high supply voltages and high
power output may be safely handled by
a single pair of output transistors.
Risetime: If a ’scope and a pulse gen-
crator with a 10ke or thereabouts rep-
rate are available, the rise time of the
amp may be twenked to most anything
desired, in the range of two to six miero-
seconds, by making (', variable. An 8-30
pf trimmer in pavallel with a 39-pf
“dog-hone” will cover most of the range.
More € may he needed to really slow the
amp down. Some overshoot may be en-

R n Rf
O——— WA M 0
D

Fig. 1. Operational amplifier configura-

tion.

countered it too little € is used in an
attempt to speed the amp up. The test
pulse should have a rise time of 200
nanoseconds or hetter, so as not to affect
the display.

Sensitivity: With the help of an AC-
VTVM, or ’scope, and an audio signal
generator, the input sensitivity may he
adjusted. Ry, and R; may be pots, which
will have values of 10k and 50k respee-
tively, and ecan he whatever taper is
handy. Linear taper is hest if the pots
are going to be built in. The idea is to
select first the amount of feedback that
is desired in the main loop, and then
decide what sensitivity is needed, that
is, how many volts in, for how many
volts out; then, multiply the closed-loop
gain (R;/R;) by the feedback factor
to find the open-loop gain required. Set
R;, to give the required gain with the
loop open, then hook up the main loop,
and tweak R, to give the final gain. T
had decided that 15 db of feedback in
the main loop was a neat amount (al-
though the amp will handle very large
amounts), and T had decided that the
amp should develop full power, 16v rms
into 16 oluns, with a one-volt rins input.
My closed-loop gain needed to he 16,
and sinee I wanted to use 15 db of feed-
back, the open-loop gain needed to be
16(15 db) =16(5.62) =90. T applied a
Ike, 50 mv signal, and adjusted R;, for
an output of 4.5v. T conected the main
loop, and using the same input signal, 1
adjusted R, for an output of 800 mv.
The values turned out to be 1k and 18k,
to the nearest standard values. To obtain
high output power, some input sensitiv-
ity must be sacrificed, or some feedhack,
whichever is the least objectionable.

If you have a transistor preamplifier
with emitter-follower outputs, stage @,
can probably be eliminated, with attend-
ent savings in parts and transistors. Tf,
on the other hand, you have collector
outputs, or a Fleming valve amp (perish
the thought), @, should be retained, as
@, needs a current drive with a large
coupling eap. Without @, the input im-
pedance of the amp is quite low, equal
to R;,, and the coupling caps in your
preamp will seriously roll off the low-
frequency response. Tf your preamp will
tolerate the small value of load imped-
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Fig. 3. Power supply schematic.
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Fig. 2. Schematic diagram of power amplifier, plus changes necessary to achieve higher power.
ance, or if you desire the low-frequency
roll off, you might be able to substitute
larger caps for the ones present in your
ZERO SIGNAL RIPPLE i o i
Fl o preamp. Yf)u might have to fiddle a little
H with the time constants.
I D5 F3 l
1 : ot e TOCH. 1 The Power Supply
I +l Pz +l One of the first requirements in power
T~ 4 AN g 3 g
= = . | supply design is that imposed because
-~ - . .
F2 Thower Di-4 Rg 2R | D& F4 the amplifier designer usually assumes
SPOWER A 9 P\ o—— TO CH. 2 5 o1s B
M PN : the availability of ideal sources of power,
PILOT having zero impedance and perfect regu-
@ lation. The downfall of many otherwise
Tov excellent commercial amplifiers, for my
-04a part, is the lack of regulated power sup-
g"]“’ 2‘;}?;33%:‘;;73’* CONIE plies. Some manufacturers use very large
P o
Qs 1 1 a2 2nzse9 power transformers to give some regu-
== = lation, and the general use of low-imped-
33v 5lv 62v ance rectifiers has helped tremendously.
D, 33v, 1w, 5% 51v, 1w, 5% 62v, 1w, 5% But the best of these combinations can
Rg 10004, 1/2w, 5% 2000w, 1/2w, 5% 27000, 1/2w, 5% do nothing about changes in line voltage,
cl 4000f, 50v 3000, 75+ 2000, 100v and the worst can offer no regulation of
c2 4000gf, 50v 300044, 75 3000 4f, 75 v : : )
P e prpe 8206, 2w any Iflmd. Tll}e ans.werhls, of.course, reg
L2 124, SLO 1A, 5LO 24, SLO ulated supplies, with the obvious .re.:wa?ds
F3, 4 3/4A, FAST, AGCORAGX 1A, FAST, AGCORAGX 2A, FAST, AGC OR AGX of lower hum, and greater stahilization
T 117:29, 2A 117:46, 3A 117:56, 4A : : .
STANCOR RT-202 SIGNAL MV-2 SIGNAL 56-4 of operating points. Figure 3 shows a
regulated supply that powers two of the

amps in Fig. 2. Yow'll notice that the
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regulator has to look through the reeti-
fiers to see the load, which isn’t the ideal
way to have things. But this is the ideal
place for germanium power transistors,
for we ean use their high Beta and high
current eapabilities here. @,, and @,
are in the familiar Darlington connec-
tion, and give very good regulation. @,
should have at least a 40-watt rating,
and §,, should rate at least one watt.
Both should have the lighest Beta possi-
ble, at least 50, and over 100 preferably.

As mentioned earlier, output power is
set by supplv voltage, which is deter
mined by the zener vollage of D,. Sup-
ply voltage may be changed by ehanging
the zener dicde, and its dropping vre-
sistor By, which sets the zero signal eur-
rent through the zener. Using the 62v
supply, you can probably get 30 watts
per channel into 8 ohms, possibly more.
Likewise, output power may be reduced
hy lowering the supply voltage. If 10
watts per channel is enough, and I sus-
peet that it s for most of us, a 33v
supply will do the job. In any ease, the
no-load d.e. eutput from the rectifiers
should be about 20 per eent higher than
the regulated supply, to allow for line
variations, and squashing of the trans-
former output under heavy loaud. The
Motorola Zener Diode and Rectifier
Handbook gives an exeellent design pro-
cedure for this type of regulator in
Chapter Three. Fig. 3-9.

Output power greater than 30 watts
is easily obtainable froin the amps, but
as power goes up, so does the eurrvent
that the regulator supplies, and it may
be neeessary to use a more elahorate
regulator to maintain regulation for two
channels. Finding a transformer might
be a problem also. There are selenium
rectifier transformers veadily available,
for use with the 33v and 62v supplies.
For the 51v supply, or higher voltages,
it will probahly be necessary to series
stack two transformers to obtain the re-
quired voltage.

The tahle in Fig. 3 lists the various
values of parts for the dilferent supplies.
The values of the capacitors are mini-
mum-hut-adequate. The BV, ratings of
Qp, and Q,, need not be much higher
than the zero signal drop across €,,, as
the regulator follows the chavging of C,
easily. The pilot lamp, an ineandescent
unit, was e¢hosen instead of a neon lamp,
heeause it serves to bleed the supply very
rapidly when the power is switched off.

Construction

The construetion of this amp, while
no job for the novice, isn’t the least hit
eritical. Q,, and the output transistors
should be well heat sunk. The large va-
riety of heat sinks on the market, most
anodized and pre-punched, take the pain
out of this. Tf you are building for high
power, it might not be a bad idea to use
heat sinks of some sort on Q,, @, and
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Fig. 4(A) Printed circuit board for one amplifier (foil side shown); (B) parts place-
ment. Note location of top and left

Q,. D, through D; in the amplifier may
be most any silicon diode with a rating
of 100 mA or more, and with a reason-
ably small leakage. The amplifiers and
power supply lay out very nicely on
printed cireuit board (see Fig. 4), either
breadboard or photo etehed. I grounded
cireuits where it was eonvenient, but due
to the high ceurrents involved, it may be
necessury to fool around with ground
runs to find the points of least noise. 1
would avoid wusing common ground
busses of any sort. A good method is to
ground at the point of least signal, and
run each point to be grounded via a sep-
arate bus to this point. Unless the feed-
hack ecomponents are made variable, the
only adjustment in the amplifier is the
setting of the 250k bias pot. This pot

should be trimmed for symmetrieal elip-
ping of a sine wave at the output. If you
don’t have a ’scope, or one isn’t available,
the pot may be set so that one-half the
supply voltage appears at the collector
of @, It is desirable to trim the pot at
clipping, bowever, and it would be worth-
while to have it done, i’ you can’t do it.
Aueh reference has been made to test
equipment in this article. If the parts
list is followed, and the suggested values
used, no test equipment is necessary to
achieve exeellent results, outside of a
VOM.

Performance

The speecifications, I fecl, deseribe an
excellent amplifier. If first grade compo-
nents are used, T feel that the amp will

(Continued on page 87)
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The "Dynagroove” System

HARRY F. OLSON*

Now that “Dynagroove” recordings have been available for sometime, we can re-exam-
ine the basic premises and compare them with the results. “Dynagroove” is a systems
approach, embracing the development of elements as objectively perfect as possible
combined with an idealization of the recordings by means of appropriate compensa-
tions based upon the subjective considerations of the pickup and listening conditions.
Judgments are made as musically correct as can be by involving the artist in critical areas.

N THE RCA Vietor “Dynagroove”
project the artist, seientist and engi-
neer have worked as a team! ? to pro-

duce the maximum artistic impaet upon
the listener in the home, From this pre-
cept, the obligation of the recording proe-
ess is to recreate in the listener’s mind,
first, a vivid reeollection of his live
experiences while he is listening in his
living room, and second, to give him a
realistic musical experience with every
type of musie whether he has had the
live experience or not. This is the
frame of reference and it is this set
of conditions that are involved to pre-
seribe the ingredient of a recording if it
is to justify its existence. To bring these
conditions about, studies of the music

*RCA Laboratories, DPrinceton, New
Jersey,

1 D. Sarnoff, “New Developments in Elec-
tronies,” Address at the Annual Winter
General Meeting, American Institute of
Electrical Engineers, January 31, 1955,
New York, New York.

2John Pfeiffer developed and imple-
mented the artist-scientist team plan of
action in the “Dynagroove” project,
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and rendition of the musie by the artist
have been carried out by the artist,
musician, musical director, recording en-
gineer and scientist.

The collaboration of the artist and the
scientist-engineer is depicted in Fig. 1.
The artist and scientist-engineer team
developed the over-all plan, arranged
the musical mstruments, worked out the
placement of the microphones, moni-
tored the reproduced sound in the listen-
ing room and recorded the master tape
as depicted in (A) of Fig. 1. In the next
step, as a result of extensive subjective
studies and tests, the team developed the
Dynamie Spectrumn  Equalizer. They
worked together to monitor and produce
the submaster tape as depicted in (B).
The original lacquer is recorded from the
submaster tape as shown in (C). In this
process they monitored the signal used in
cutting the original lacquer dise. They
checked the dise record produced by the
process shown in (D) in a typical living
room (E). They also eollaborated in de-
termining the environment and listening
habits of the consumer-listeners.
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Fig. 1. “Dynagroove’” system: (A) System for producing the master tape; (B) system
for producing the submaster tape; (C) system for producing the lacquer original disc;
(D) processes in the production of the record from the lacquer original, (E) system for
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reproducing the record in the home,

Sound Sources and Studios

The characteristies® of a musical in-
strument vary with the manner in which
the instrument is played. The type of
exccution and reudition of a musieal
number differs in the recording for re-
production in the home as contrasted to
that employed for a live performance.
In addition, the recording environment
is substantially different from the en-
vironment of a live performance.

When an artist or musical aggregation
performs in a studio or hall there is at
any observation point the direet sound
from the source and the reflected sounds
from the houndaries of the enclosure;
the studio plays a very important part in
the recorded sound. Accordingly, a very
intensive and penetrating examination
of the chavaeteristies* of studios has been
carried out. The main objective has been
to provide the ideal growth and decay
characteristics and a smooth response
frequency transfer characteristic.

In the past, the charaecteristic which
was thought to provide the most signifi-
cant information on the acousties of an
enclosure has been the decay characteris-
tie. However, studies have indicated that
the growth characteristies are more im-
portant. The relative importance of the
reflected sounds decreases with each re-
fleetion heeause the intensity decreases
with each reflection due to ahsorption at
each encounter with the houndaries. The
delay between the direct and reflected
sound inereases with the number of re-
flections. As a result, from a communica-
tion theory standpoint, the first reflec-
tions earry more information than the
higher order reflections and therefore
play a more important part.

3 The charaecteristics of musical instru-
ments will be found in Olson “Musical En-
gineering,” MeGraw-Hill Book Co., New
York, 1952,

4 The development of the acousties of re-
cording studios for the “Dynagroove” Proj-
ect was earried out by John Volkmann.
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Fig. 2. An interior view of the RCA ltaliano recording studios in Rome, ltaly.

The transfer characteristic from a
sound souree to an observation point is
another important criterion which shows
the anomalies in the sound pickup sys-
tem. The envelope of the transfer charac-
teristies should be smooth and free of
sharp spikes or dips. Such marked devi-
ations will produce {requency angmenta-
tions, dimninutions, or diseriminations in
the sound wrmich is picked up and re-
corded and ure therefore undesirable.

The interior of one of the studios® in-
corporating the advanced acoustical de-
sign prineiples outlined ahove is shown
in Fig. 2.

Microphones

There are three characteristies that are
most importasnt in the performance of a
mierophone: the frequency response, the
directivity pattern, and the nonlinear
distortion.

The frequeney response of the miero-
phone should fall within the limits of
amplitude and frequency as shown in
Fig. 3 in orler to provide pickup of

5 B. Bolle, 1I. Voldner, A. A. Puller, A.
Stevens and J. E. Volkmann, “The New
RCA Italiano Recording Studios in Rome
Italy,” Journal of the Audio Engineering

Society, Vol. 11, No. 1, p. 80, January,
1963,
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sound with negligible frequency dis-
crimination.

The directivity pattern should be uni-
form with respect to frequeney in order
to prevent frequency diserimination in
the direct and reflected sounds. If the
pattern for two frequencies varies there
will be frequeney diserimination of a
severe order in both the direct and re-
fleeted sound arriving from points re-
moved from the axis. Therefore, the di-
rectivity pattern of a mierophone should
fall within the limits on amplitude and
angle as shown in Fig. 4.

The noulinear distortion in a miero-
phoue should be less than 0.1 per cent
for a level of 120 decibels over the fre-
quency range of 30 to 15,000 cps.

The microphone placement with re-
spect to the sound sources plays an ex-
tremely important part in the subjective
aspeets of the reproduced sound in the
living room. A studio and living room
system are shown in Fig. 5. The sound
sources and the microphone placement
in the studio are studied by means of
listening tests in a typieal living room.

The fundamentals of stereophonic
sound reproduction as applied to the
experinients of Fig. 5 listed in the order
in which they hecome appavent but not

] 1
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Fig. 3. Upper and lower limit characteristics for microphone response.
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in the order of importance are as fol-
lows: sound location, separation and
identification of tone qualities, and room
acoustics. These three items constitute
the elements of anditory perspective.

Subjective tests were carried out by
means of the system shown in Fig. 5 to
establish sound loeation, separation and
identification of tone qualities, room
acoustics and reverberation in relation to
the placement of the microphones and
the location of the sound source. It is
beyond the scope of this paper to pro-
vide a detailed deseription of the sub-
jective aspeets which have heen reported
at considerable length elsewhere.® 7

Equipment

The design of amplifiers for use be-
tween the microphone and the mixers
may appear to be so straightforward
that very little attention is required for
this element of the system. [Towever,
many amplifiers in this part of the chain

180°

Fig. 4. Limits for microphone directivity
response.

have heen found to be overloaded par-
ticularly on sound levels of the order of
120 decibels which may oceur on eclose
pickup of some musical instruments. Ac-
cordingly, low distortion microphone am-
plifiers have been designed and em-
ployed in “Dynagroove” recording.

A new type of recording console® has
been developed for the recording of the
master tape records. The main ohjectives
have been to provide the maximum ease
of operation. Special peak recording vol-
ume indicators ave used to insure that
the tape is not overloaded.

In a magnetic tape recorder the ele-
ment whieh determines the overload of
the system should be the magnetic tape.
An examination of the transfer charac-
teristic of the amplifier, heads and tape,
was carried out. The indications were

(Continued on page 73)

6 H. . Olson, “Stereophonic Sound Re-
production in the Home,” Journal of the
Audio Engineering Society, Vol. 6, No. 2,
p- 80, 1958.

7 H. F. Olson and H. Belar, “Acousties of
Sound Reproduction in the Home,” Journal
of the Audio Engineering Society, Vol. 8,
No. 1, p. 7, 1960.

8 The development and design of the
Transfer Master Recording Console was
carried out by D. L. Richter.
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An Electronic Organ Design

gans and Organ Music” will remem-

ber that I stated therein the require-
ments for a minhnum two manual organ.
Such an instrnment has four major fea-
tures:

R EADERS OF MY EARLIER ARTICLE, “QOr-

1. A robust Primary Chorus associ-
ated with one mannal.

2. A Secondary Chorus of somewhat
different timbre associated with the
other manual.

3. An adequate Pedal Organ with 16-
ft., 8-ft., and 4-ft. stops.

4. As many solo combinations and
snitable balaneing acconmpaniment
tonalities as possible.

In addition to these, a eceleste stop, solo
reed stops and chorns reeds are required
in some types of music but are less es-
sential, if no less satisfying. As stated
in the first part of this paper, I helieve
these requirements ean be satisfied with
two to five ranks of oscillators. The lower
figure would represent a minimum in-
strument, the upper, a deluxe organ of
considerable scope. Let us develop a
stoplist for the two-rank version first.
then show how it may he progressively
expanded.

Principals and Flules are the “meat
and potatoes” of any organ. As few well
halaneed meals would start with the des-
sert, let’s lay a solid foundation first.
Suppose we start with a unit Prineipal
rank of 85 oscillators and a unit Flute
rank of 97 oseillators. These might he
made playable on two manuals and pedal
as shown in Table T, which represents the
first phase of construction of the instrm-
ment.

A great deal of real music can he made
with his two-rank organ. Note the vari-
ety of piteh levels available on each man-
unal. Too many comumereial electronic or-
gans provide a reasonahle number of
such mutation stops on the Swell, but no
more than a solitary 2-ft (if that) on the
Great. This is not right; properly con-
trasting choruses of adequate hrilliance
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IN TWO PARTS—PART TWO

2’ Fifteenth (Prin.)

1-1/3" Larigot (Flute)

1’ Sifflote (Flute)
Voicing Controls (2)

Expresson Pedals
One, affecting entire organ

TABLE 1
First Stoplist

Manual | (Lower) Manual Hl (Upper) Pedal
8’ Principal 8’ Principal 16’ Gedact (Flute)
8’ Flute 8’ Flute 8’ Principal
4" Principal 4’ Principal 8’ Flute
4" Flute 4’ Flute 4’ Principal
2-2/3" Twelfth (Prin.) 2-2/3" Nazard (Flute) 4’ Flute

2’ Fifteenth {(Prin.)
2’ Piccolo (Flute)
1’ Sifflote (Flute)

Flute Mute (stop Tab and Potentiometer)
Principal Mute (Stop Tab and Potentiometer)

must be available on both manuals. The
1Y5-ft. and 1-ft. stops here provided will
he found very useful for brightness and
color. Both will “break back” in the top
octave as would such stops in a pipe
organ. I have omitted the Tierce, 134-ft.
as I dislike the sound of this stop when it
is derived from a unit rank. It could be
added easily.

By using the resistor, Zener diode, or
multiple bus har scheme outlined previ-
onsly, the higher pitehed stops and the
off unison voices (2%4-ft., 1¥45-ft.) can
be voiced with lower levels without the
need for rolling off the treble end of ei-
ther rank. I would suggest three levels
for the Principal, the 8-ft. and 4-ft.
sounding at the highest level, the 2-ft. at
an intermediate level and the 224-ft. at
the lowest. Four levels may be required
for the Flute; the best arrangement
would have to be found by experiment.

As to the timbres of the two ranks, the
Flute must not be too dnll. It must have
some harmonic content, else it will he
nauseatingly cloying. The oscillator
shown in (A) of Fig. 3 is one which is
simple and good. In tone it is somewhat
like the pipe organ Spitzflute without
the wind noises of the latter. The Prin-
cipal oscillator of (B) in Fig. 3 is also
quite satisfactory. Its attack eontrol fil-
ters should have slightly different
(longer) time constants, note for note,

than those of the Flute rank. This refine-
ment is surprisingly cffective,

The “voicing” controls speeified in
Tahle T are unconventional. They would
be impossible in a pipe organ. Each is
envisaged as comprising a stop tab on
the console name hoard with a small
knob-controlled potentiometer directly
over it. With the “Mute” tabs off, each
rank would sound at its normal level,
pre-set by a serewdriver adjustment in-
side the comsole. Depressing a “IMute”
tab would insert its associated potentiom-
eter into the eirenit to permit a limited
range downward adjustment of the level
of the rank affected. By this means one
could pre-set a lower level on either
or both ranks. This eould instantly he
brought into play by depressing the ap-
propriate “Mute” tah. The original level
could instantly be restored by the reverse
action. Flicking a stop tab on or off is
often possible even in a rapidly moving
piece of musie, whereas the more sophis-
ticated action of setting a knoh to a pre-
cise position is out of the question. This
inexpensive artifice will be found ex-
tremely valuable in “stretehing” the re-
sources of our two basic ranks, particu-
larly in balancing solo combinations
against accompanimental registrations.
The faeility so afforded of heing ahle to
restore the original levels rapidly is one
for which T have often wished in playing
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THE CARTRIDGE

HOBSON'S CHOICE?

N

EVER AGAIN!

h

V-15

(If, in 1631, you went to rent a horse from Thomas Hobson at Cambridge, England, you took ™y
the horse that stood next to the door. And no other. Period. Hence, Hobson’s Choice
means No Choice.

And, as recently as 1961, if you went to buy a true high fidelity stereo phono cartridge, you
| bought the Shure M3D Stereo Dynetic. Just as the critics and musicians did. It was ac-
knowledged as the ONLY choice for the critical listener.

Since then, Shure has developed several models of their Stereo Dynetic cartridges—each
designed for optimum performance in specific kinds of systems, each designed for a specific
kind of porte-monnaie.

We trust this brief recitation of the significant features covering the various members of the
Shure cartridge family will help guide you to the best choice for you. F

ITS FUNCTION, ITS FEATURES...

The ultimate! 15° tracking and Bi-Radial Ellip-
tical stylus reduces Tracing (pinch effect), IM
and Harmonic Distortion to unprecedented
lows. Scratch-proof. Extraordinary quality con-
trol throughout. Literally handmade and in-
dividually tested. In a class by itself for repro-
ducing music from mono as well as stereo
discs.

Designed to give professional performance!
Elliptical diamond stylus and new 15° vertical
tracking angle provide freedom from distor-
tion. Low Mass. Scratch-proof. Similar to V-15,
except that it is made under standard quality
control conditions

A premium quality cartridge at a modest price.
15” tracking angle conforms to the 15° RIAA
and EIA proposed standard cutting angle re
cently adopted by most recording companies.
IM and Harmonic distortion are remarkably
low cross-talk between channels is ne-
gated in critical low and mid-frequency ranges.

A top-rated cartridge featuring the highly
compliant N21D tubular stylus. Noted for its
sweet, “‘singing’’ quality throughout the audi-
ble spectrum and especially its singular re
creation of clean mid-range sounds (where
most of the music really ““happens”.) Budget
priced, too

A unique Stereo-Dynetic cartridge head shell
assembly for Garrard and Miracord automatic
turntable owners. The cartridge “tloats” on
counterbalancing springs makes the stvlus
scratch-proof . . . ends tone arm “bounce.”

Stee@

A best-seller with extremely rmusical and trans-
parent sound at rock-bottom price. Tracks at
pressures as high as 6 grams, as low as 3 grams.
The original famous Shure Dynetic Cartridge.

| IS YOUR BEST SELECTION

If your tone arm tracks at 1'/2 grams or less
(either with manual or automatic turntable)—
and if you want the very best, regardless of
price, this is without guestion your cartridge
It is designed for the purist . _ . the perfection
ist whose entire system must be composed of
the finest equipment in every category. Shure’s
finest cartridge. $62.50.

If you seek outstanding performance and your
tonearm will track at forces of 34 to 1'/2 grams,
the M55E will satisfy—beautifully. Will actually
improve the sound from your high fidelity
system! (Unless you're using the V-15, Shure’s
finest cartridge.) A special value at $35.50

If you track between 3/s and 1/2 grams, the
M44-5 with .0005” stylus represents a best-buy
investment. If you track between 1'/2 and 3
grams, the M44-7 is for you . . . particularly if

| you have a great number of older records

Both have “scratch-proof” retractile stylus

Either model under $25.00

[ For 2 to 2'/2 gram tracking. Especially fine if

your present set-up sounds “muddy.” At less
than $20.00, it is truly an outstanding buy
(Also, if you own regular M7D, you can up-
grade it for higher compliance and lighter
tracking by installing an N21D stylus.)

If floor vibration is a problem. Saves your
records. Models for Garrard Laboratory Type
“A". AT-6, AT-60 and Model 50 automatic
turntables and Miracord Mode!l 10 or 10H
turntables. Under $25.00 including head shell,
0007” diamond stylus.

If cost is the dominant factor. Lowest price of
any Shure Stereo Dynetic cartridge (about
$16.00) with almost universal application.
Can be used with any changer. Very rugged.

®

Ypactic

HIGH FIRELITY PHONO CARTRIDGES... WORLD STANDARD WHEREVER SOUND QUALITY IS PARAMOUNT
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church services on a somewhat similar
commercial electronic organ,

There are, as implied above, comuier-
cially available organs very similar to
this specification in the $3000 to $1000
bracket. None with whielr T am familiar,
however, embodies preeisely this stoplist
nor do any have the “Mute” tabs de-
seribed ahove. Such an organ could be
built from “serateh” or by using kits for
about two thirds of this amoint. Used
consoles are not impossible to come by. If
you ean find one that is suitable, the cost
can be further reduced. A great advan-
tage of the individual oscillator scheme
is that the organ is playable as soon as
the first few octaves of one rank of gen-
erators are working. This is not true of
divider organs. This means that one ean
hegin to make at least some musie hefore
one’s cash outlay is too great.

This stoplist is not without its short-
eonmings, however. Although sufficient
mutation stops have bheen allotted to the
two manuals to permit the synthesis of
a variety of interesting colors, some
pieces will be found in which they won’t
he wholly satisfactory. Those in which a
solo part dips into the baritone or tenor
range are a case in point. There’s no
good substitute for a solo reed in these.
If one attempts to play some of the
French literature (Vierne, Widor, et al)
the need for chorus reeds will be appar-
ent. Some pieces will persist in present-
mg problems of balanee between solo and
accompaniment despite the ubiquitous
“Mute” tahs. One will also find that a
greater variety of 16-ft. Pedal tone will
be helpful. By adding two non-unit ranks
we can correct most of these deficiencies.
One rank may be a floating Solo rank of
73 oscillators associated with a tone-
changing circuit. The other may bhe an in-
dependent Pedal 16-ft. rank. The latter
will require only 20 new oscillators, as
the bottom octave of the unit flute may
now be deleted and transferred to this
new use. The stoplist at the completion
of this phase of construection might look
like Table TT.

All Pedal 16-ft. tone is derived from
the Pedal 16-ft. rank. As this rank is
used at only omne piteh, several timbres
may be derived from it. For use over the
limited range of the Pedal clavier there
is no ohjection to “formant” filters as the
loudness and timbre uniformity problem
is much less severe. The Gedact should
be the softest Pedal stop. The Bourdon
may be of the same timbre (i.e. come
from the same filter) hut should he
louder. The Coutrebasse is merely a
somewhat “stringy” Principal. The
Bowbarde is a loud reed. Other voices
may better suit other constructors and
there is certainly no ohjection to their
introduction.

The Solo division is “floating.” In
organ terms this simply means that no
separate manual is provided for it but it

26

Voicing Controls (3)

Expression Pedals (2)
No. 2 Controls Solo Rank

Table 1l
Second Stoplist

Solo to |1 16" (Tenor C)

Manual I Manual 11

8’ Principal 8’ Principal

8’ Flute 8’ Flute

4’ Principal 4’ Principal

4’ Flute 4’ Flute

2-2/3" Twelfth 2-2/3" Nazard

2’ Fifteenth 2’ Fifteenth

1-1/3" Larigot 2’ Piccolo

1' Sifflote 1’ Sifflote
Couplers
Solo to | 16" (Tenor C)
Soloto | 8’ Solo to 11 8’
Solo to | 4’ Solo to [l 4

Flute Mute (Stop Tab and Potentiometer)
Principal Mute (Stop Tab and Potentiometer)
Solo Mute (Stop Tab and Potentiometer)

No. 1 Controls Flute, Principal and Pedal 16-ft. Ranks

Pedal
16’ Contrebasse

Solo (Floating)
8’ Open Diapason

8’ Clarinet 16’ Bourdon

8’ Trompette 16’ Gedact

8’ Tuba 8’ Principal

8’ Concert Flute 8’ Flute

Tremolo 4’ Principal
4’ Flute

16’ Bombarde

Solo to Pedal 8'
Solo to Pedal 4’

may be coupled to any of the existing
manuals. Tn this specification it is made
playable on cach manual at three pitches
and on the Pedal at two. As an economy
measure a 73-note rank has heen speci-
fied. This means that the 16-ft. couplers
will be ineffective in the hottom octave
(below Tenor C). In the great majority
of cases where 16-ft. manual tone is re-
quired this won’t be found unduly re-
striective. By all means put the extra 12
oscillators in if you want them.

The stops suggested for the Solo divi-
sion have heen chosen with a definite
purpose in mind for each. The Open
Diapason is intended as an additional
voice to be added to the Primary Chorus.
It might bhe voiced slightly londer than
the unit Prineipal. The Clarinet is sug-
gested as a colorful, mezzo-forte, gen-
eral purpose solo reed. The Trompette
is a bright chorus reed, loud, but not suf-
ficiently so to engulf the Primary Chorus
completely even when used at several
pitches simultaneously. A single “for-
mant” filter will be inadequate to cover
the whole range of this stop. The Tuba is
intended as a very loud reed, able to
make itself heard over the whole organ
for fortissimo solo effects. As a com-
promise it might just be the Trompette
at a higher level, thongh a somewhat
“weightier” tone would he preferable.
The Concert Flute is envisaged as a
mezzo-forte solo voice, preferably with a
somewhat different timbhre than the unit
Flute.

We have now arrived at a total of four
ranks comprising 275 oscillators. At
$5.00 per oscillator, the tone generators
alone will come to $1375. By the time one
adds a console, power supplies, stop fil-
ters and a modest complement of power
amplifiers and loudspeakers this amount
will be ahout trebled. The organ, if care-
fully voiced, however, would surpass
some commercial designs in the $8000
bracket and would give not a few pipe
organs of appreciably higher cost a good

run for the money.

Again, one ean proceed gradually,
ITaving built the organ to the stoplist of
Table I, for example, one’s next step
might be to fit the Solo tone changer eir-
cuits to the original Principal rank tem-
porarily while one was completing the
next rank. This would make some of the
solo voices playable against the Flute
rank, although unless the nomenclature
of all the Principal rank stop tabs was
changed, most organists would have some
initial difficulties in becoming accustomed
to the organ.

As yet there is no Celeste stop. Sueh a
stop requires two ranks, identical, or
nearly so, in timbre and loudness. One is
slightly detuned to produce slow beats
when the two ranks are used together.
There are two ways of adding this lovely
romantic voice to the organ. The most
obvious and best is to add another rank
of oscillators. It may bhe a short rank of
only 49 notes as most Celeste stops do
not extend the out-of-tune rank down-
ward below Tenor C. Alternately, provi-
sion could he made to detune one of the
ranks already in the organ when a spe-
cial stop tab was operated. An obvious
way to do this is by connecting a 49-con-
taet “switeh” (relay) to shunt additional
tuning capacitance across each osecillator
to he affected. With some types of oscil-
lators a similar result can be ohtained
by shifting the operating point (hias).

If one were to add the luxury of a
separate raunk of oscillators, connecting
it to a rudimentary tone changer so that
either Flute or Principal tone could be
obtained, two different types of Celeste
stops would be feasible, Flute Celeste
and Viola or Duleiana Celeste. A Dul-
ciana resembles a very soft Prineipal. I
would suggest a Flute Celeste on Manual
I and a Dulciana Celeste on Manual II.
These stop tabs will require somewhat
more complex switeching than the others.

(Continued on page 85)
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The new Miracord 40
would have been great at $99.50.

At $79.50, it’s sensational!

Imagine a 4-speed auto-manual turn-
table with dynamically palanced
turntable platter, 4-pole induction
motor, dynamically balanced tone
arm, and automatic pushoutton con-
trols at undar $80. Until now, no
turntakble below the $100 price class
even Claimed these features.

The new Miracorcd 40 plays single re-
cords manually or automatically, and
stacks of up to 10 reccrds in auto-
matic sequence. As in the case of all
Miracords, the platter is a one-piece,

machined casting, 12 inches in diam-
eter, weighs anout 6 pcunds, and is in-
dividually dvnamically balanced. The
40 also has the famous FEATHERTOUCH
automatic push buttons.

The tone arm is new —dynamically
balanced and equipped with a gram-
calibrated dial for adjusting stylus
force directly. It will track any cart-
ridge at recommended stylus force
settings to less than one gram.

The arm also provices an ingenious
method for interchanging cartridges.

A simple retaining mourt, which ac-
cepts all standard cartridges, snaps
into the head of the arm making
instant, positive electrical contact. It
also snaps out for easy removal. Extra
accessory retaining mounts are avail-
able where cartridges are to be inter-
changed frequently.

Wow and flutter are less than 0.1%;
and rumble, better than 50db below
average signal level. Miracord 40 is
$79.50, less cartridge and base. See it
at your hi-fi dealer. For details, write:

BENJAMIN ELECTRONIC SOUND CORP., 80 Swalm St. Westbury, N.Y. sole U.S. distributor for Miracord turntables,Etac cartridges,and other Electroacustic® audio components

Circle 1718 on Reader Service Card



THE SMALLEST, TRUE HIGH FIDELITY
SPEAKER SYSTEM IN THE WORLD

(?00447&@/&4 0// gzg/éﬂ/

MAXIMUS 1

“Amazing! Incredible! Fantastic! Magnificent! These are
among the comments of praise most often made by those
who hear a MAXIMUS LOUDSPEAKER SYSTEM for the first
time. Hearing is believing. And, all the words in the world
are not as convincing as a single demonstration. You must
hear it yourself. Next time you visit your hi-fi showroom, ask
for a demonstration of the GOODMANS MAXIMUS. This is
what you will experience:

« Sufficient handling capability . . . with ease!
« Crisp voice articulation . . . natural presence!
« Superb music clarity . . . true timbre and tone!
¢ Real treble, solid bass . . . for “him!”

* Smart, sophisticated styling . . . for “her!”

» Unusual compactness . . . fits anywhere!

CROSS SECTION OF SUPERIORITY

To make possible such sclid performance in a compact en-
closure . . . new, basic research into diaphragm behaviour
and electro-magnetic control characteristics were essential.
GOODMANS of ENGLAND is uniquely equipped — with ex-
perience, facilities and technical staff — to undertake such
an assignment. After five years of solid research, GOODMANS
MAXIMUS LOUDSPEAKER SYSTEMS finally represent an
extraordinary successful marriage of loudspeaker compon-
ents and enclosures. They deliver to the listener, with com-
plete naturalness, the range, depth and brilliance of music,
voice and all sounds known to man’s ears. Heretofore, this
has only been possible with systems many times the size
and price of a MAXIMUS.

Inside each mastercrafted oiled walnut enclosure, custom-
finished on all sides, are precision direct radiator drive units
with specially designed crossover networks. The woofer has
a massive magnet structure of 3% Ibs., a total znergy of
2%2 million ergs and a fluxdensity of 14,000 gauss.

® CUSHIONED AIR

CAP PNEUMATIC SUSPENSION

EACH MAXIMUS | incorporates the CAPS® CUSHIONED AIR
PNEUMATIC SUSPENSION SYSTEM. The new revelutionary
speaker system providing exceptionally uniform linear re-
sponse — lowest distortion ever attained . .. in an enclosure
one half to one quarter the size of other fine speaket systems.

UNUSUALLY FLAT RESPONSE
LOWEST DISTORTION POSSIBLE

Unlike any other system in performance! Few spzaker sys-
tems have approached the listening quality of GOODMANS
MAXIMUS. Quite apart from their ability to handle power,
MAXIMUS systems cover the frequency range with less devi-
ation from level response than any remotely comparable sys-
tem. This frequency response vs. power curve, shows the
complete absence of severe peaks or sharp valleys, and the
ultra-smooth roll-off! These are among the very important
reasons why the sound you hear from a MAXIMUS is so ex-
citingly real, unlike any other loudspeaker system in its class!

|_CAPS® — CUSHIONED AIR PNEUMATIC SUSPENSION | — MAXIMUS Speaker Systems are a design product of

UTC SOUND DIVISION, 809 Stewart Ave., Garden City, New York

SEE AND HEAR THE MAXIMUS SPEAKER SYSTEMS AT THE DEALER NEAREST YQU!
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921 N. Rush St. (Nr. No.)
2025 W. 95th Ave. (So.)
EVANSTON
602 Davis St.
OAK PARK
7055 W. North Ave.

MILWAUKEE
5314 N. Port Wash’ton Rd. (No.)
3555 South 27th St. (So.)

MAIN CHICAGO SALES,

DEMONSTRATION CENTER
AND MAIL ORDER:

100 Northwestern Ave.
Phone: 312 HA 1-6800

Order From 1965 Catalog No. 240
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SANTA MARIA
Electronic Components
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Duico Sound Systems
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Edison Electronic Suppty Co.

17635 Sherman way
WHITTIER
Hi Fi Haven
442 S. Greenleaf Ave

WOODLAND HILLS
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21620 Ventura Blvd.

CALIFORNIA (NORTH)

BERKELEY
Robert E. tee
2533 Telegraph Ave.
EUREKA
Custom Audio Center
1905 Fairfield St.
FRESNO
Audio Sales Co.
1200 E. Belmont Ave.

MILLBRAE

La Cor
401 Broadway
LOS ALTOS
Audio Center
293 State St.
MENLQ PARK
McDantel’s Hi-Fi
935 EI Camino Real

OAKLAND
Fidelity Sound
3311 Grand Avenue
True Recordings
3883 Piedmant Ave.
SAN CARLOS
Roimes Hi Fi Radio
1227 Laurel Street
SAN FRANCISCO
Ayoob Bros.

2600 San Bruno Ave.
Carouse! Electronics
795 Clementina

Eber Electronics
2355 Market St.
Hal Cox, Inc.
3325 Fillmore St.
San Francisco Radio
1284 Market St.
Zack Radio Supply Co., InC.
1426 Market St.

SAN JOSE
Tru Saund
3400 Stevens Creek Rd.
SAN MATEQ
Mateo Hi-Fidehty
2199 8. El Camino Real
SAN RAFAEL
Catania Sound
1541 Fourth St.
SANTA CLARA
Audio Phiis
1805 Pruneridge Rd.
SANTA ROSA
The Golden Ear
1612 Fourth St.
VALLEIO
Electronics Best Buys
1219 Monterey @ Tenn.

COLORADO

DENVER
Empire Radio & TV
1100 Broadway
Howard Sound Corp.
843 Broadway

DISTRICT OF COLUMBIA

WASHINGTON
Custom Hi Fi Radio TV Co
1811 Columbia Road N.W.

mco
509 11th Street. N.W.

FLORIDA

MIAMI
Electronic Equipment Co., Inc.
2701 Northwest 42nd Ave.
ORLANDOQ
Hammond Electronics, Inc.
911 W. Central Bend
PENSACOLA
Grice Radio &
Electronic Supply
358 East Wright St

TAMPA
Thurow Efectronics, Inc.
121 So. Water St.

GEORGIA
ATLANTA
Specalty Distributing Co., Inc.
763 Juniper St.

ILLINOIS
CHICAGO
Allted Radio
(see listing this page)
PEORIA
United Radio Service
101 7th Street
KANSAS
WICHITA
Electronics
337 N. waco

MARYLAND
BALTIMORE
American Distributing Co.
1200 N. Fulton Ave

MASSACHUSETTS
BOSTON
DeMambro Radio
1095 Commonwealth Ave.

MICHIGAN
ANN ARBOR
Music Center, Inc.
304 S. Thayer St.
BATTLE CREEK
Bucks, Inc.
962 Capital Ave., N E.
DETROIT
K-L-A Laboratories
7375 Woodward Ave.
GROSSE POINTE w000
Pointe Electronics
19755 Mack Ave.
WILLIAMSTON
B. & R. House of Stereo
1152 Grand River

NEW JERSEY
CLIFTON
Eautern Radio Corp
112 Ctilton Ave.
ENGLEWOOD
Music Manor
10 E. Palisade Ave.
SPRINGFIELD
Feierated Purchaser, Inc.
155 U.S. Route 22

NEW YORK
ALBANY
Fort Orange Radio
Bist. Co., Inc,
904 Broadway
BINGHAMTON
Federal Electronics, Inc
~.0. Box 208
ELMHURST
Electronic Suppty Corp.
40-02 51st Ave.
FARMINGDALE
Arrow Electronics, Inc.
300 Broadhollow Rd.
JAMESTOWN
Music Box
104 W. Second St.
NEW YORK
Rarvey Radio Co., Inc,
103 West 43rd St
Lafayette Elecironics
see listing apposite page)
Newark Electranic
Center, Inc.
180 Fifth Ave
ROCHESTER
Rechester Radio
140 W. Main St.

NORTH CAROLINA

ASHEVILLE
Freck Radio & Supply Co., Inc
3840 Biltmore Ave.
WINSTON-SALEM
Electronic Wholesalers. Inc.
338 Burke St.



There’s a GOODMANS MAXIMUS
for every need...every budget!

This is Actual Size: 10°"x5%"x 1%

Bl o= - £ - i - = i e

e
the MAXIMUS 2
35-20,000 CPS 30 WATTS
This middle-size brother to the compact MAXI-
MUS | handles twice the power, extends the
bass range down to 35 CPS. It measures only
1412’ x 11”7 x 8 . . . Still bookshelf size . . .

amazingly small for such big, powerful per-
formance. MAXIMUS Il uses two of the new

] * MAXIMUS woofess, and the unique mid-range/
high-frequency driver to provide an uncanay
’ audio mirror of life-like projection of mano or
| stereo sound. 8 to 16 ohms. Net price: $109.00
E ‘
—gi
g
E "0
~ the MAXIMUS 1 the MAXIMUS 3
[ e 30-20,000 CPS 60 WATTS
| H £5-20,000 CPS 15 WATTS Big brother . . . but still only 18" x 123" x
{ ¢ ... The S 11l employs 4 MAXIMUS
/ Only 10%2” x 5%* x 7%" . . . fits eerywhzre . . . book 3 Iibgtersitole e extigenCiuary Ipreci=s guticel
i Ay ~ amping tor pertect transient response. ea
) shelf ... end table . . . wall! Takes no more space F'H suited for use with the newest 'hjgh-powereg
j  Fangfewbooks,asmai lamp, or a modest picture gl e e e
frame. True bass frcm the specizi y des gned MAXI- l the electrical drive from the 4 woofers to 2
= MUS woofer. Exceptionally largz magret provides wzlr'\ggfcem:i&mge ?irr\‘deapl%r;:frgggggcy t:n(l)ts
n g - AL " 2 o i
- 1Y i g_h aCQUStI.C efficiency and zower capability. the Towest bass nate to beyond the upper limits
- 4 L.niquely designed L-C crossove- netwark transfers of human hearing. 8 to 1€ ohms impedance,
—— power at 1900 CPS to a newly developed backloaded x;‘a'asggﬁmﬁ: rngacréfoh}ne -‘Imbass rw°°fer§
L '\id-ranget/higp fretquenc% unit. Igefal fglt wide range a fluxdensity of 14,000 ggu‘ss?"sfac%"wié'fi'r has
A ... two eo. Design or 0 ohms. a massive magnet structure of 312 Ibs. The
a mono GF GICFEe signe S }otaltﬂisto&tLt}nbtgit the MIAXIMUS It s()j'séeam is
* R ess than 12 ween 120 cycles an 000
Net price: $59.90 cycles, and less than 5% at 30 cycles. '
= ) Net price: $169.00
v 0
y g:f:H“ow“cm | LAFAYETTE RADIO
’ Yri:;o\;vrﬁlesstfll:silectmn|cs I MASSACHUSETTS
TULSA . | BosTon
Radio, a
¥ . . st | NA.'%BIé‘Commonwealth Ave.
| oncu;on 1 71409 worcester st.
B . . N
Defuxe 1500 Cycle Mid-Treble Linear  gpees LR | NEW JERSEY
LC Crosimver Response Direct £ 3 o2 west Broadway | Ewark
Network Radiator ﬁ ﬁmﬂﬁm | 24 Gentral Ave.
Music Box ! PARANUS
1317 Derry St. ” p ‘l\?ﬁr?gtllt)e 17
TENNESSEE L
. . : 139 W. 2nd st.
Massive Cushioned 2= Custom Acoustic * Gandorant Bros. Co. I a9 W 2nd S
Air Pneumatic : Insulation i) SeE e | NEW YORK
Suspensian \ E"zcz'{?":{f ‘c?',': ; | gAain Lotngtlbslang S?Ies and
Distorthl-fl‘ee - NASEA e utch Valley Rd. I emonstration e_n er )
Woefor. : Decorator Styled "ﬁgf{éwﬂ;iguﬁ"z Go. 1. | [SBK%?\‘SXET, 111 Jericho Tpke.
Air Seated — Griil Cloth ~ wmas ) 532 £, Fordnam Ro.
Extra Heavy Front DALLAS [
; 2265 Bedford Ave.
::ncatps:l:ted .275 o s e S AMAICA v
ustom Forme Midland Specialty Co I nend208 Liberty Ave.
alty Co. NEW YORK
Alley Panel HOSL{SZI?NS =t il 5100, 6th Ave. off Canal)
erling Electronics, tnc. 5]
s aiaas b ®“691 Central (Pk.) Ave.
seaTe I MAIL ORDER —111 Jericho
lectricraft urnpike, Syosset, Long {sland,
el ao by ve: | N.Y.- Phone: WAlnut 17500
mo?ws;? S.W. 152nd St. I Order from 1965 Cat.No. 650.
Lakewood Sound Alsa Available at Local
10557 Gravelly Lake Or. | Lofayette Associate Stores.
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An Engineer Looks at

Exponential Horns

W. A. DODGE*

An engineer explains to the novice the proper technique for designing exponential horn en-
closures without the necessity on his part of understanding a great deal of acoustical theory.

UCH HAS BEEN WRITTEN in the
M pages of this magazine and else-
where about the advantages of
horn enclosures over any other type of
baffle. Unfortunately, when it comes to
designing a horn to reproduce bass prop-
erly the basie principles involved seem to
be quite vague to all but a handful of
experts, Consequently, enclosures have
been designed and built which are either
ridiculously small, are tapered too grad-
ually, are too short, or a multitude of
other sins. .\ knowledge of the basic horn
equation and an arbitrary selection of a
low cutoff  frequency  simply  isn't
enough. The unfortunate results too
often are that, while ecstatic designers
report befuddling their friends and con-
founding their enemies with unholy
amounts of hass, the neighbors still go
right out and buy bookshelf boxes just
the same. Horns have, in gencral, not
enjoyed a good reputation as bass repro-
ducers.
The anthor ran across such an enclo-
sure onee; a rear-loaded thing manufae-

* derospace Division, Westinghouse De-
fense and Space Center, Pitlsburgh, Pa.
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5, = THROAT AREA IN SQUARE METERS

Arf
m FLARE CONSTANT CL

HERE f_ - LOW FREQ. LIMIT OF IDEAL HORN
(CUTOFF FREQ.)
C - SPEED OF SOUND - 344, 8 METERS/SECOND
1131 FEET/SECOND
X - DISTANCE FROM THROAT
Cry COMPLIANCE OF ENCLOSED VOLUME

BEHIND SPEAKER

DEFINITIONS: THROAT =AREA S AT X=0
MOUTH =AREA S AT END OF HORN (x=xmm‘)

Fig. 1. Exponential horn speaker system.
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tured by a British firm of otherwise good
reputation. Not a great deal bigger than
a large bookshelf speaker, it failed to
produce any noticeable bass even with
one's head in the flare. Otherwise, it was
a satisfactory design. The trouble here,
Jjust as you might suppose, is that to re-
produce bass efficiently the horn must be
big and long. To put it another way, any
horn properly designed must have a
length and mouth opening a sizable frae-
tion of the cutoff wavelength. Tf this rule
is violated than you only think you have
a horn. Whether efficieney with the added
inconvenience of largeness is a disadvan-
tage will have to be answered by cach
builder individually, but it helps to have
an oversize living roon.

Now, exaetly what is a horn? In en-
closure design it refers to some kind of
flaring deviee conneeted to a loudspeaker.
It usually is quite small at the beginning
and get progressively larger. Horns have
been the subject of a  considerable
amount of mathematieal analysis, there-
fore it isn't surprising that they should
be classified accordingly. Depending on
how the eross-sectional area changes
with distance they ean be conieal, para-
holie, hyperbolie, or exponential. 1low-
ever, there can be vast differences in how
these perform. Exponential is the type
most often selected for musie reprodne-
tion. Nobody uses parabolic horns for
anything as far as I know, conical horns
turn up most often at football games as
megaphones and hyperbolie flares are
used for foghorns. By balaneing out uni-
formity of response over a given fre-
queney range rersus the size of the en-
closure needed, the exponential flare is
probably the best choice. In any event, it
15 the most analyzed and easiest to work
with of all the types mentioned.

A simple exponential horn speaker sys-
tem is shown in Fig. 1. All the necessary
ingredients for bnilding one are listed.
Simply choose a value for 8, and cutoff
frequency f, and S is determined by X.
However, for a predetermined level of
performance choosing eractly what S,
eractly what m and exactly what X,,,,
should be used makes the design a little

harder. Also, it is assimmed that the horn
should be no larger than absolutely neces-
sary.

For a start, let us consider the effi-
cieney caleulation. For a horn operated
somewhat above cutoff, the equivalent
cirenit! of Fig. 2 can he used.

This equivalent cireuit assumes negli-
gible resistive loss in the speaker suspen-
sion (a high Q) and no loss behind the
speaker (Cpy, 1s a perfect capacitor).
For low frequencies this latter assump-
tion s valid unless, of course, the cham-
ber should be filled with Fiberglas or
some such material.

Now, efficieney can be defined in many
ways: [ prefer the fundamental vatio of
Power Ontput
Power Input
lent eirenit, using the above definition,
we get, after some manipulation,

Ry,

Efficiency = ]
te L

x 1009%. From the equiva-

x100¢¢ K. (1)
where Ry, is a funetion of speaker pa-
rameters and is defined in Fig. 2. llow-
ever, for the amplifier to deliver maxi-
mum power, it mmst ‘“see’” the proper
terminating impedance. That is, the load
presented to it must be one of the ones it
was designed for (8, 16, 32, and so forth
in ohms). This means that R, + Rj, should
cqual one of these values. Since one has
considerable control over the value of K,
by properly choosing a value for “a”,
than the sum R,+ R; can be wmade to
cqual the eorreet amplifier load. If a 32-
ohm speaker were used, then a conserva-
tive approach would be to choose R,+
R; to cqual 32 ohms and conneet the
speaker system to that tap on the ampli-
fier. This c¢hoiee immediately defines Rj,
the efficiency, and enables us to deter-
mine §,, the beginning dimension of the
horn, all in one fell swoop as it were.
Please note that the efficiency resulting
from choosing Ry in this manner will not
necessarily result in a “maxinmmum” effi-
cieney but is usnally sufficiently high.

1 Leo . Beranck, Acoustics, McGraw-

Hill, p. 262,
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Some plain talk from Kodak about tape:

features and conveniences

that result in better
use characteristics

[t’s amazing what good things can
happen when you’ve got a hobby.
A lot of our scientists working on
Kopak Sound Recording Tape have
hobbies. And m almost every case,
coincidentally, the hobby 1s tape
recording. And engineers being the
sort of restless, dissatisfied people
they are, all kinds of off-hours re-
search projects are mn work to give
Kodak tape a few extra features m
terms of handling ease. One of our
boys, for example, decided that he
wanted to know just what kind of
tape he was using in terms of thick-
ness and base type, even when 1t
was separated from its box. And he

wanted to know 1t at a glance. An-
other engineer decided that nothing
would be more valuable from a
quality -control standpoint than
a method of knowing just when a
given roll of tape was made. And
even what part of the master web 1t
came from. This led to a virtual
revolution i the tape business. In
an age when more and more com-
panies are taking their names off
their products and furtively selling

them 1n unmarked white boxes, we
are so proud of the quality and uni-
formity of our product that we are
putting our name right on the back
of the tape itself.

And not just our name. The kind
of tape, too. Won’t 1t be nice to
know that you are using half-mil-
polyester triple-play every time you
are using half-mil-polyester-triple-
play? l]n.s means that even when
you are using Kodak tape on an un-
marked reel, you can stll identify
it. And you’ll also know whether or
not the reel has been rewourntd sim-
ply by looking at the imprint and
noting how 1t reads as the tape
comes off the reel.

Famihar with our Thread-Easy
Reel? It’s really worth knowing
about because 1t cuts fumbling time
down to zero. Here’s how: you just
take the end of the tape and drop it
mto the slot n the reel. Half a turn
and 1t’s engaged . . . securely. That’s
all there 1s to it. Not a worry about
manhandling your tape, either. This
reel’s a real gentleman! Smooth sur-
faces. Bevelled edges. Dynamic bal-
ance. And notice, too, that each
Thread-Easy Reel has a built-in
sphicing jig. That, plus the fact that
1t 1s calibrated on both sides, adds a
few extra fillips well worth having.
If you have been really keen-eyed,
you have probably noticed by now
that we have been refcrrmg to
Kodak tape where m previous ads
we have always called it Eastiman
tape. There’s a good reason for that.
We've changed the name. Goodbye
good old Eastman tape. Hello good
old Kodak tape. This brings up a
small problem. With the name

|nxLC GL, l]

-:‘ﬂE!MAEI

change there are also number
changes. And so you’ll know just
what to ask for, here’s how the
nomenclature looks (old Eastman
tape numbers are in parentheses):

KODAK TAPE BACKPRINTING CODE

Type 31A DUROL BASE 1% Mil Std Play
( ype A303)

Type DUROL BASE 1% Mil Hi Output
( ype A304)

21A DUROL BASE 1 Mil Extra Play
(Type A203)

Type 21P POLYESTER BASE 1 Mil Extra Play
(Type P203)

Type 1 POLYESTER BASE % Mil Double Play
(Type P103)

Type 12P POLYESTER BASE % Mil Triple Play

(Type P105)

Note that the above list contains a
pretty broad spectrum of recording
tapes on both Durol base (indicated
by an “A” in the above chart) and
polyester (“P”). That’s another
nice thingabout the Kodak line. You
can get just about anything you need.

SOHH0RECOWOIRE TRPE |

Kopak Sound Recording Tapes
are available at all normal tape out-
lets—electronic supply stores,
camera stores, specialty shops . . .
everywhere. Oh, by the way, why
did we change the name from
“Fastman”’ to “Kodak”? Don’t
know, just thought 1t was a good

wdea at the time.
©Eastman Kodak Company, MCMLXI

EASTMAN KODAK COMPANY, Rochester, N.Y.
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AMPLIF IER | SPEAKER

WHERE Eg=AMPLIFIER OUTPUT VOLTAGE
Rg -AMPLIFIER QUTPUT IMPEDANCE

B=FLUX DENSITY INSIDE SPEAKER IN WEBERS/METER
1=VOICE COIL LENGTH IN METERS
N SPEAKER DIAPHRAGM AREA IN METERS

Z .+ - MECHANICAL MOBILITY AT THROAT OF HORN (HORN IMPEDANCE)
R, “EQUIVALENT IMPEDANCE OF HORN

2

2

Fig. 2. Equivalent circuit for the horn, speaker, and amplifier system.

To see how this process can be carried
out, T have chosen for an example a
rather efficient woofer, the Lansing 150-
4, a 32-ohm speaker. Its measured voice
coil resistance, R,, is 18 ohms, therefore
R;,=32-18=14 ohms and efficiency=
%:43.7%. Bl is given as 45.6 webers/
meter and (BI)*=2079.4. S, is measured

as 0.079 meters,? therefore

(Bl)"’a,= (2079.4) «

po CSg (1.18) (344.8) (.079)
=14 or « =0.218

Eq. (?)

RL:

Sincea=%=%

=0.218, §,=0.0173 meters®

The value for “a” is thus seen to depend
on the speaker chosen and will be differ-
ent for every case. To aid the designer I
will outline a simple method for deter-
mining the Bl product in case he can not
obtain it from the manufacturer.
There is a relationship
F=(Bl)i
where F'=force in Newtons
(0.102) = Kilograms
i = emrrent through the voice coil
in amperes

Eq. (3)
(Newtons

Refer to Fig. 3. Place the speaker cone
upward on a table, connect it to a d.c.
power supply and monitor the eurrent.
Lay a ruler across the rim of the basket
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and drop a light rod straight down so
that it stands on the cone and rests
against the ruler. Mark the point of eon-
tact and then lay a heavy calibrated
weight (200 grams or so) on the cone.
The speaker will drop so bring it back
up to the marking on the rod with the
current control. The force F' is exactly
equal to the weight, and since the current
is known Bl is determined.

The next step, and one of the most im-
portant, is the determination of the
proper horn size. Remember, we know
its beginning dimension, S;, but not the
length X,,,, or the mouth opening. To do
this properly we should remember that
in Fig. 2 a value for z,,;, the horn im-
pedance, was given and that it was
treated as a resistance. Actually, this is

not quite true. It is composed of a re-
sistive and a reactive part which have
ripples that inerease with decreasing
frequency. To make the diameter of the
mouth opening smaller than 015 A,
would make the magnitude of the ripples
inerease and the sound output vary by
more than 3 dh. Making the horn length
shorter than 0.25 A, spreads the peaks
apart and away from f,. Useful response
heing somewhat above cutoff anyway and
a horn that is too short just makes this
situation worse.

To show clearly the effect of these
ripples I have included them graphically
in (A) of Fig. 4, and the impedance of
an infinite horn in (B) of Fig. 4.2 For
purposes of comparison both of these are
normalized to unity and are a plot of the
impedance a horn presents at its throat.
The sound output also varies in much the
same way. It would appear that little
would be gained by making the horn
shorter than that indicated in (A) of
Fig. 4 since efficient response would stop
further above cutoff. To compensate, the
cutoff frequency would have to be moved
further down, thereby making the horn
bigger again since )\, increases.

3-db peaks in the response may not
sound like much and the designer may be
happy to settle for 6 db, or even 12 db
if the horn can be made smaller. For
instance, this means that the mouth diam-
eter can be smaller than 0.15 A.. How-
ever, this decision also tends to move the
beginning of maximum efficiency further
up and necessitates choosing a propor-
tionally lower cutoff frequency. There is
some tradeoff possible between horn size
and response peaks, or horn size and the
number of speakers used (throat diam-
eter), but using the dimensions outlined
in Fig. 4 (A) will result in a good con-
versative design. On the other hand, if
every consideration given above were
violated and a horn was built that was
really short and sweet, then you would
find that the cutoff frequency could be
chosen somewhat above the lowest fre-
quency of interest. This is because any

2 Olson, Elements of Acoustical Engi-
neering, Nostrand, pp. 107 & 109.

0

D.C. AMMETER

D.C,
POWER
SUPPLY
o —O  0-200mA

L —— 1

7/ 7

Fig. 3. Experimental setup for determining the Bl product.
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finite horn still has some output, even
below cutoff, and a really small horn is
so inefficient for an oetave or two above
cutoff that there really isn’t much change
in going below cutoff. In this case the
cutoff {requency f, doesn’t have muech
practical significance.

The proper choice of a value for 1.
should he of some concern since this will
obviously affect the size of the horn.
Some people feel that this should be as
low as possible in case one should have
carthquake records to reproduce. Ilow-
ever, since most would wish the eneclosure
to be no larger than absolutely necessary
earthquakes will have to be forgotten and
fe chosen as high as possible. It is re-
ported that often dises are recorded with
no frequencies below about 70 eps (or-
eans excepted).® Also, it has heen shown
tor orchestral music that eliminating
frequencies helow 60 e¢ps is scarcely no-
ticeable, even under eritical eonditions.?
Therefore, #, conld he chosen as high as
70 eps, if desired, for good pertormance.
However, sometimes lower frequencies
will emerge on dises and a lower eutoff
frequency would be nice. Low € on the
piano is 32.7 ¢ps and there is little point
in reproducing frequencies below this.
Therefore, f, need be chosen no lower
than that required to reproduce this fre-
quency properly.

Using this as our eriterion, suppose
we now get out horn down to a matter
of feet and inches. If f, is chosen as 30
¢ps, than from Fig. 4(A) response will
begin about 10 per cent higher, or 33
¢ps. Also, A,=37.7 ft. and the horn
length X, becomes 9.4 ft., the mouth
area 25 sq. ft. and the throat area 0.94
sa. ft. Usiug this as a guide we ean pro-
ceed with laying out the horn. For the
JBL speaker used in the previous ex-
ample, the throat area S, was caleulated
as 0.0173 square meters =0.186 sq. ft.
It we were to use four of these speakers
the necessary throat area would become
0.741 sq. 1t. This is close to the desired
0.94 sq. ft. Now, Taking the horn equa-
tion

§=5eMx Eq.(4)

where §;=0.741 £t.2 (0.069 meters?)
1730 ..

and m =—"—— ft. /sec = 0.332

and m 1101 ft./sec=0.33

(m :,%l"

meters/sec = 1.09)
[3 2= 2= e

at last, table of dimensions can be
drawn up. At =0, §=5,=0.744 sq. ft.,
of course. Taking 2 =10.5 ft., S =24.2 sq.
1t. which is almost the desired mouth
opening. However, since for this mouth

2J. G. MeKnight, The Case Against
Low-Frequency Pre-Emphasis in Magnetie
tecording. Journal AES, April, 1962,
p. 107.

1 W. B. Snow, Journal Acoustical Society
of America, 1931, pp. 155-166.
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Fig. 4. Horn impedance as a function of frequency and size.

opening the horn length came out longer
than that desired (10.5 ft. vs. 9.4 ft.),
Xnar can be chosen slightly less than
10.5 ft. All points between can now be
caleulated as well.

We are still not quite through with
our design, however. One thing that it is
always necessary to deternine is the size
of the air chamber enclosing the rear of
the speakers. This chamber acts like a
spring or capacitor in series with the
speaker and was shown in Fig. 1 as C,,;,.
The net effect is to raise the resonant
frequency of the speaker by some pre-
determined amount, and this is very good
and helpful as we shall see. In Fig. 4(B),
showing horn impedances, the reactive
component inereases with lowering fre-
quency as the resistive component goes
to zero. Well, it turns out that this re-
actance actually looks like a negative

capacitance, and it is possible to cancel
this out with the real positive capaci-
tance presented by (',,. The effect of
this maneuver is to extend the bass re-
sponse slightly by causing only a resis-
tive load to be seen by the speaker. A
front-loaded corner horn is a system de-
signed in this mammer, and this is the
reason why they usually sound bassier
thau other types of horns. To caleulate
the volume of this air-chamber isn’t in
itself difficult, but it is complicated by
having the speaker in series with it.

First of all, the value of the negative
capacitaice we have to cancel we can call
C,,, and

oy

_ =t
Cmi =

—__Sdi 0o C2m nieters/newton

All the quantities appearing in this
(Continued on page 85)
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FOR THIS MUCH MUSIC

with Altec PLAYBACK Home Music Systems [

ALTEC 843A ““MALIBU"
contains the same speaker
components as the new
844A Monitor & PLAYBACK
Speaker System (shown at right)
for professional recording and
broadcast studios: a pair of low reso-
nance Altec 414A bass speakers, a cast aluminum sectoral
horn powered by an Altec 804A high frequency driver, and a
two-section dividing network. Dimensions: 40”H, 25”W, 18”D.
Price: $356.00 in Walnut. Low-boy model—the 838A ‘‘Carmel’’
—is also available.

e

L(I——’—\\-
“VOICE OF THE THEATRE"'®
Speaker Systems now come
fully clothed, ready for your
g home or high quality appli-
e e cations in public places where
N both styling and excellent sound are the
goal. Available as the A7W or A7-500W
models, these are the identical PLANBACK speakers used by
leading recording studios. Dimensions: 46” H, 30” W, 24” D.
Price: A7W Speaker System, Walnut Finish—$384.00; A7-500W
Speaker System, Walnut Finish—$411.00.

NOTE for do-it-yourself decorators and recording engineers:
The A7 and A7-500 are available as usual in their economical
utility cabinets at $288.00 and $315.00 respectively.

ENJOY SOUND WITHOUT COMPROMISE WITH THESE NEW FULL-SIZE PLAYBACK SPEAKER SYSTEMS FROM ALTEC:

These new Altec PLAYBACK speaker systems contain all of
the elements that are essential to give you no-compromise
big sound. Each is large enough to hold a low-cutoff sectoral
horn which permits the simplicity of a two-way system with
a single crossover. Use of a 90° horn provides pertectly con-
trolled, wide angle dispersion of both the mid and high fre-
quencies to achieve big sound. This subject of “big sound”
is fully covered by both proponents in THE GREAT

34

DEBATE, mentioned elsewhere in this advertisement.

Both the 843A “Malibu” and the “Voice of the Theatre”
Systems are full-size, floor-standing PLAXBACK units with
impressive cabinets in walnut. They are styled to do credit
as an impressive furniture piece in any living room. In fact,
these are loudspeakers that you can display proudly...and
listen to by the hour.
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NEW FULL-S1ZE PLAYBACK SPEAKERS FROM ALTEC
NEED ABOUT 3 Q. FT. OF FLOOR SPACE TO GIVE YOU
NO-DISTORTION MID-RANGE WITH LOWS & HIGHS TO MATCH

THE ALL-IMPORTANT MID-RANGE

Almost any good speaker has good lows
and highs because so much attention
has been given to these extremes of the
frequency spectrum in recent designs.
But very few speakers have really good
mid-frequencies. Yet, it is the mid-range
that holds the primary attention of the
recording engineer because (his region
embraces 90% of all musical material.
Most fundamentals and all of the rich
lower harmonics are in this critical
range. It is the meaty part of music and
is essential for life-like reproduction.
When you judge one of the new Altec
PLANBACK speaker systems through
A-B comparison listening tests, we urge
you to especially notice their clean, no-
distortion mid-range. Their smooth,
no-distortion reproduction in this region
makes a subtle, though readily dis-
cernible, difference —a difference that
explains why so many major recording

studios depend on Altec PLAXBACK
speakers for monitoring and playback
in a continual comparison of the live
rendition to the freshly recorded version.

While listening, ask to hear a full
orchestration of many pieces perform-
ing through a wide dynamic range. This
is the acid test for good mid-range. It
will quickly expose what is known as
“mid-range muddiness”—a distortion
which has crept into many speakers of
recent design due to the attention con-
centrated on highs and lows, with little
or no regard for the mid-range.

THE GREAT DEBATE ABOUT

BIG VS. LITTLE SPEAKERS

Aswas inevitable, the controversy about
big vs. little speakers had to be settled
sooner or later. Now, the tiresome argu-
ment is over, with expert proponents
stating the case for each side. We're of
course referring to “THE GREAT
DEBATE™ which appcared in the

August issuc of HiFi/Stereo Review,
titled “IS A GOOD BIG SPEAKER
BETTER THAN A GOOD LITTLE
SPEAKER?". If you haven't yet read it,
just let us know and we’ll gladly send
you this reprint giving both sides.

Not surprisingly, SE—
we W}:’re asked 10 |yl i SPESKES ;
speak up for the f"’“‘“""""’""‘i
affirmative—that a ool
good big speaker % i :
is indeed much [
better than the CHETER A !
best little speaker. OO0 T IE NN
We are certain that
if you want the
best there is in
musical reproduction you will give up
some floor space for our good full-size
speaker systems. Write Dept. A11.

CORPORATION

o ALTEE

[“Cansing comsssanon |

$iv6s ALC

(L7 A Subsidiary of
Ling-Temco-Vought, Inc.

ANAHEIM, CALIFORNIA

604 ‘‘DUPLEX"®
1S BACK! The
most famous sin-
gle speaker in
history of high
fidelity is back,
packed with all
the new engineer-
ing knowledge that has been ac-
quired since its original design two
decades ago. The new SUPER
“Duplex”’ 604E is an updated ver-
sion of the original and famed 604A,
B, C, and D Models (you'll find more of these speakers still in
use in quality recording and broadcast PLAXBACK and monitor-
ing than any other speaker ever made).

The SUPER “‘Duplex’ offers highest efficiency like all Altec
speaker systems with full capability of reproducing the entire
dynamic range of music with today’s medium-power transistor
amplifiers. Also check the 604E for purity of mid-range, excep-
tiona!l attack time, and no-distortion 20-22,000 cycle frequency
range. With a dual magnetic structure that weighs 26 pounds,
13 ounces, the SUPER ‘‘Duplex” 604E is the most efficient
speaker offered to the home music market. Price: $199.00
including two-section dividing network.

For optimum performance, we recommend the ‘‘Malibu”
furniture-styled enclosure for the SUPER “‘Duplex’. It is avail-
able as the 855A Cabinet and comes with pre-cut baffle for
easy installation. The 855A is priced at $126.00 and is also
recommended for use with any other 15” Altec speaker.

TAKE A CUE FROM THE RECORDING & BROADCAST
STUDIOS: SELECT A NO-COMPROMISE SPEAKER SYSTEM

Professionals in sound — people whose carcers as performers,
directors, and recording engineers depend on the quality of their
equipment — have for years relied on Altec PLANBACK equip-
ment in their studios. In fact, in the days before the term “hi fi”
was ever coined, Altec was already producing studio-quality
PLAYBACK, components. And. as another fact, high fidelity as
we know it today was born right in those same recording, broad-
cast, and motion picture studios.

You can bet your bottom dollar that the studio professional
not only expects, but knows where to get sound quality that
approaches the “live” ..and no compromises tolerated. Perhaps
that's why so much of our income comes from the professional
and commercial sound industries. Here's an example of our
latest design for the professional market:

NEW! SPECIFICALLY FOR RECORDING & BROADCAST USE:
STUDIO VERSION OF THE ‘“MALIBU” & ‘“CARMEL" - Designed
especially for recording and broadcast studios, the 844A Monitor
& PLAYBACK Speaker System contains the same speaker com-
ponents are the 843A “Malibu”” and 838A “Carmel”’. Comes in
studio grey cabinet with sectoral horn mounted below the low
frequency speakers so that the unit may be mounted above the
observation window in studio contro! rooms. Dimensions: 24” H,
317 W, 16” D. Price: $327.00.

Circle 121 on Reader Service Card
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NEW PRODUCTS

® Condenser Microphone. Syncron Corpora-
tion of Wallingford. Connecticut has intro-
duced the AUTa, a new concept in condenser
microphone design. The latest in solid state
devices coupled with advaneced hattery de-
velopment has Dbrought about a truly self
contained condenser microphone. An oper-
ating life of over 2300 hours is achieved
through the utilization of new low drain

cells.  Frequency range of 30-18000 c¢ps;
cardioid pattern; low-noise single-transis-
tor amplifier with a switchable halanced
output of 50 or 200 ohms. Rugged epoxy
finish of tan and satin chrome, it is fur-
nished in an attractive walnut case, com-
DPlete with batteries and 25 feet of cable
for $169.50 SYNCRON CORPOIIATION.
10 George Street, Wallingford, Connect-
icut. Circle 200

® Stripper and Cutter. Audiophonics Cor-
poration has made available the new
Strip-It wire and cable stripper. (Patent
Pending). Designed for the electronic in-
dustry, Strip-it is a ruggedly built tool
which is easy to use. Small enough to fit
the palm of the hand, it can be used in all

sorts of tight spots. Strip-it adjusts in-
stantly to any wire size. Strip-it can also
be used to cut wire. Replacement hlades
are available and are easily installed.
Audiophonics Corporation, 95 lantoul
Street, Beverly, Mass. Circle 201

e VHF-FM Antenna Line. The Finney
Company has launched their new Swept
Element “COLOR-VE-LOG’ antennas. The
swept element design of the new FINCO
line is claimed to give brilliant color re-
ception, sharply defined bhlack and white,
and superb FM monophonic and stereo

quality. Several unique features are in-
corporated in the construction of these
antennas to make them virtually trouble-
free and weather-proof. All carry an un-
conditional FINCO guarantee. Circle 202
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® Stereo Amplifier. Benjamin Electronics
has developed a 36-watt stereo amplifier
measuring 2” x 8” which can be fitted under
the Miracord 10 automatic turntable.
Specifications are 18 watts per channel

THF; distortion less than 0.5 per cent at
rated output; frequency response 10 cps
to 22ke £1 db; 30 cps to 12 ke power band-
width at 1 per cent distortion; Separate
bass, treble, volume and balance controls,
mode selector; auxiliary inputs for tuner
or tape; tape output jacks. The Stereo
200 will drive any pair of quality speak-
ers with medium to high efficiency, though
the matched Benjamin 208s are recom-
mended for optimum performance. Beu-
jamin Stereo 200 price $229.50 includes
stereo-magnetic diamond cartridge and oil-
rubbed walnut enclosure with lucite lift
cover. Benjamin 208 speakers are extra,
$49.50 each. Stereo 200 cabinet measures
only 18% x 16 x 9%”, no larger than would
be required for the Miracord alone.

Circle 203

¢ Empire Elliptical Stylus. Empire Scien-
tific Corporation recently bhegan distribu-
tion of its new 880PE elliptical stylus car-
tridge and elliptical stylus replacement.
The new S8S0PE carries all the standard
features of the 8S0P plus some new ones.
Specifications are: Frequency range, 8 to
30,000 eps; output voltage, $.0 millivolts

o *

per channel; channel separation, more than
30 db; load impedance, 47,000 ohms;
weight, 10 grams; compliance, 20 x 10-s
cm/dyne; tracking force, % to 4 grams;
stylus, 0.2 x 0.9-mil bi-radial elliptical
hand-polished diamond; 4-terminal output;
standard 7/16- or %-inch mounting cen-
ters; 15-deg. vertical tracking angle. Re-
tails for $29.95 Circle 204

e Integrated Control-Amplifier. Whitecrest
Industries has designed a new stereo inte-
grated control-amplifier priced at $149.95.
The Whitecrest APS-100 incorporates fea-
tures for home music reproduction and is
guaranteed for both parts and labor for
two years., Available in a grained oil wal-
nut cabinet at $19.95. Large output trans-
formers with grain-oriented laminations.
Six silicon rectifiers and ample power trans-
former for excellent regulation. Stereo
music power output (IHF, both channels)
60 watts. Each channel has individual bass

and treble controls. Loudness contour con-
trol. Additional specifications are: Power
output (rms, per channel) 27.5 watts,
harmonic distortion (at rated output) 0.25
per cent intermodulation distortion (at
rated output) 0.75 per cent; hum and
noise level 80 db below rated output;
frequency response, 10-20,000 cps *1 db;
sensitivity (for rated output) 300 mv (high

aEHEE

level inputs), 3.5 mv (phono input), 2 mv
(tape input); output impedances, 4-8-16
ohms; tube complement: (4)-7591, (4)-
12AX7, (2)-12AU7, (6)-silicon diode recti-
fiers; bhass and treble control range - 15
to + 15 db; power requirements, 117 volts
60 cps; chassis dimensions: 5% " H, 15" W,
9167 D, Circle 205

® Squarewave Generator. The ME-109
Squaremaker develops a high quality
squarewave when operated in conjunction
with an audio oscillator. Neither hatteries
nor power connections are required as the
transistors derive their collector voltage

directly from the input sinewave. Fre-
quency and amplitude are adjustable over
a wide range by the oscillator controls.
Typical performance data: 50 ns rise
time; up Lo 35 volts output; useful as a
trigger from 1 c¢cps to 1 mes; squarewave
frequency range of 15 to 500 ke. Price is
$15.95. Monterey Electronic Products.
Circle 206

e Complete Stereo Amplifier. H. H. Scott,
Inc. has announced the introduction of
their new Model 233 66-watt stereo ampli-
fier. The 233 retails for less than $190.
Outstanding features of the 233 include:
new decorator styling, speaker switch and
front panel headphone outlet for private
listening with the speakers silenced, a
powered center chanuel output for an ex-
tension or center channel speaker without
any additional amplifiers, and heavy duty
output transformers for superb bass re-
sponse even with inefficient speaker sys-

tems. Additional features of the Scott 233
stereo amplifier are: non-magnetic elec-
trolytic aluminum chassis for efficient
cooling and reduction of hum to inaudible
levels, separate tone controls for each
channel, de. on preamp tubes for lowest
hum, and Scott's patented balancing sys-
tem to assure equal level from both speak-
ers. H. H. Scott, Inc. Circle 207

(Continued on page 78)
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WANT PERFORMANCE, RELIABILITY and
SATISFACTION? o¢ crse teut st et it

g MA 230
AMERICAN RECORD GUIDE ON THE McINTOSH
MA 230 COMBINATION

; PREAMPLIFIER/POWER AMPLIFIER

PERFORMANCE . . . this integrated component is
casily the equal of ANY combination of vacuum
tube separate components, . . . I do not know an-
other integrated amplifier with such superb power
response.”’

o

RELIABILITY “Parts, all of premium quality, are
beautifully laid out. . . . alone among the integrated
designs using tubes known to me it does NOT tend
to become a radiant room heater”

SATISFACTION “If this has begun to sound like a
love song, this is because it is.”
The Mclntosh MA 230 has a solid state pre-

e S e R S R R

MR 67
thought possible only with separate components a
few years ago.

WHEN IT COMES TO FM STEREO TUNERS HERE'S
WHAT AUDIO MAGAZINE HAD TO SAY ABOUT
THE MR 67
PERFORMANCE “. _ _ is unexcelled by any other

tuner i "

RELIABILITY “ _ . the unusually high quality of
components and construction practice; unquestion-
ably . ., . of paramount importance in making the

intelligent engineering of the circuit available to
the user for a long, long time.”

SATISFACTION . | | the sound it produces is excel-
lent .. 7 “ . the MR 67 is superb.”

e T e i by i T =

S

R e T

O R D

T

amplifier and dual 30 watt per channel tubed power The MR 67 is priced less than several competitive ;
E amplifier. It has more real power, and longer reliabil- tuners. It has a built in multipath indicator. It has §
ity this way. The MA 230 gives you performance a nuvistor [ront end. Why secttle for less? i
iwm::w = T —
PERFORMANCE IS GUARANTEED Your money back if your McIntosh unit does not meet its

published specifications. Only McIntosh offers this money
back guarantee.

RELIABILITY IS GUARANTEED You get a three year factory service contract when you own a
Mclntosh. Only tubes, fuses, and transportation are excepted.

SATISFACTION PROVEN OVER 15 YRS. Check the want ads. You hardly ever see a used McIntosh for

sale. Why? McIntosh owners stay satisfied year after yeas.

EASY TO OWN Most dealers offer the MA 230 and the MR 67 together for
as little as $65.00 down and less than $22.00 per month.

FREE copy of the above
test reports available —
send today.

6 CHAMBERS ST., BINGHAMTON, N. Y.

Your old equipment will likely cover the down payment.

Mclntosh Lab., 'nc. ¢ Chambers St., Binghomton, N. Y.
Send me reports on MA 230 and MR 67

NAME

STREET

city - STATE

Circle 127 on Reader Service Card
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Good-bye thread-up problems!

FREE long-roll bonus! A self-threading
reel with purchase of 7" roll of double or triple
length tape!

No more tape fumbles, even with boxing gloves on! Just lay tape inside this

real, start recorder—and watch the reel thread-up automatically. Takes any

tane thickness or leader tape. Releases freely on rewind. Get one free in the

special pack shown. Just purchase a regular 7" reel of either double or triple

length “SCOTCH” Brand Recording Tape (up to 6 hours recording time at
% ips). See your dealer.

\
.
-
¥

1

)

)

]

]

1

¥
1
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-
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Hello new mailing ease!

NOVEMBER, 1964

]

FREE short-roll bonus! New heavy-duty
plastic mailer with each “Living Letter’’ tape!

New high-strength dust-free case for ““Living Letters” makes handling, stor-
age, mailing of taped correspondence the easiest, most secure ever. Conforms
to new postal regulations. Address label included. Built-in post holds reel
securely. And the reel is new, too—iits all reel-to-reel recorders. Only 3" reel
available that holds full 600" of triple length tape (an hour recording time
at 3% ips). 150" and 300’ lengths also offered. Look for the new “mail-
box’ display at your dealer.

Magnetic Products Division BEPW

“*SCOTCH' AND THE PLAID DESIGR ARE REG. TMS OF 38 CO.. ST. PAUE, MINN. 55119, 91964, 3M CC
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The Sounds of Steelmaking. Pro-
duced by Harmon Associates, Inc.
for U.S. Steel.

(Promotional stereo LP)

A good many commercial outfits are
now going in for promotional documen-
tary records in stereo. Some of them are
inept, to put it mildly. Not this one!
Considering the incredible noisiness of
its subject, it is a model of professional
persuasion, super-hi-fi and enjoyable too.

Noise yes, and plenty. Does anything
make more noise than a steel mill?
I’hew ! But that is just what is interest-
ing here—for sheer noise on records is
meaningless and confusing and tlie more
vou have on hand, the bigger the prob-

lem to make sense out of it. As these
people know, a documentary recording

must be a work of art, that is, a work of
organized sense and continuity for the
ear. They went at it the right way.

Ixcellent narration, to tie the many
scencs together, roughing out the se-
gquence of events as steel is made and
distributed into its many forms. Fine
timing of the sound, with plenty of vari-
ety, excellent rhythm effects, a minimum
of confusion in all the din. Very con-
siderable editing has gone into the job,
teo, bhoiling down what must have been
unendurable miles of taped noise into a
decidedly bearable seguence, artfully
worked up. Fine joh!

Ntereo is used to maximum advantage,
not only for a huge space-perspective in
the enormous mills but to alternate and
differentiate the sounds, from side to
xide. Some of it ix perhaps even “faked”
for extra effect, like the lovely sequence
of nail-making machines banging away
at different tempi, first on one side, then
the other, Almost surrealistic but very
convincing and most dramatie, An ex-
cellent techmical job from beginning to
end, this record, in all respects of its
presentation,

CLASSICS

Richard Strauss Songs. Lisa Della Casa.
Arpad Sandor, pf.
RCA Victor LSC 2749 stereo

Lisa Della Casa is one of the few great
Strauss sopranos (lie was particularly fond of
the high soprano voice), who has had as a
rival only Elizabeth Schwarzkopf, a finer
musician if not a finer voice. Both produce
that peculiarly lovely soprano eloquence that
was ‘“created”’ as a style mainly by Elizabeth
Shumann, who sang Strauss opera, and sang
Strauss songs with the composer himself on
tour during the Twenties. Della Casa’s voice
is better suited to the intimacy of the Lied,
the short German song to piano accompani-
ment, than is Schwarzkopf’s.

They are lovely, these songs, and of a sur-
prising variety. Della Casa’s best tones are
ravishing ; her flexibility, for the character-
istic Straussian leaps and jumps, is no less
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than remarkable, and she always hits the big

high notes exactly on piteh and in perfect
voice. But two things detract somewhat from
perfection. First, lier diction is not good.
Clear, persuassive ‘“speecli” is the essence of
German song. Second, between the big notes.
her pitch tends to be a bit inaccurate (she's
always there when it counts), making it hard
to follow the sense of the rapidly shifting
Strauss harmonies. (Schwarzkopt outclasses
her easily on these points.} Arpad Sander is
the experienced and very musical pianist.

Maria Callas—Arias by Beethoven, Mo-
zart, Weber. Paris Conservatoire Orch.,
Rescigno.

Angel 36200 stereo

Inevitably, after running through praec-
tically everything else, Callas has got to the
ultimate classies—>Mozart, Beethoven and the
arch-German-Romantic, Weber. A long step
from her more spectacular roles in high-Ital-
inn opera. And it makes a pretty wild record,
too. But not as bhad as I expected—for I'm
no Callas fan.

She really has a hideous voice for most
musie. There is only ony way she can use it—
loud, blasting, superpowered. Every tone comes
straight from the chest, preceded by a grunt,
as though the compression were too high. 1t
probably is. There's only one position on her
control board—ifull power. And she has a vi-
brato like none I've ever heard; it seems to be
a sort of compound vibration. several frequen-
cies superimposed, intermodulated all over
the place, It gets slower as she sings higher.
Her diction is non-existant (except for the
grunts and the enormouns rolled Rs); her
vowels are even less; she sings with soap in
her mouth as far as intelligible language is
concerned. And she sharps the high notes, as
well as singing them invariably at top volume,
regardless,

All this is plain dreadful for Beethoven (in
his classic detached aria “‘Ah, perfido!”) and
even worse for Mozart, though neot quite so
bad for the more Romantic Weber. (But what
incredible English she sings!). And yet—
oddly enough, one can gee why La Callas has
made such a whopning impact, even though
Liere she is invisible and non-temperamental,
in recorded form. She works hard, she tries
hard, and she i3 dramatic. There’s nothing
weak for a moment about her singing, neither
in the voice nor in the projected personality,
and this quite aside from her undoubted vis-
ual impact on a stage. It's just that she sings
s0 badly. . . .

Stravinsky conducts Firebird, Petrushkaq,
The Rite of Spring. Columbia Symphony
Orch.

Columbia M3S 705 (3) stereo

This is a monumental evening—full of music
and worth any listener's evening, too, the
latest in the long series of Stravinsky-con-
ducted Stravinsky from Columbia. Here is the
old master at 82 going back to his three
famous early ballet scores once again, for a
near-definitive stereo recording that will no
doubt be his last; here are his own last
thoughts, so to speak, upon these works of so
long ago, after, as he puts it, “fifty years of

destructive popularity.,” It must be really
strange to have your own revolutionary works
first become acceptable, then familiar and
finally very nearly old fashioned. And to con-
duct them a thousand times, as he has done
the Firebird. , .. !

It is the Firebird that comes through most
strangely here; for this first of his big works
(1910) is the only one that he feels was not
really original, not yet mature. Accordingly,
one can sense a curious restraint in his con-
dueting of the complete score, as though the
old-fashioned Romantic aspects of the musiec,
so zestfully taken up hy conductors for fifty
vears, were distasteful to him. In any case,
the complete ballet—very long—is in its
whole much more modern and more dissonant
than the famous dance excerpts one usually
hears in the short Firebird Suite, where the
Romantic elements seem to have been concen-
trated.

Petrushka is suddenly alive and full of
healthy vigor and the famous “Le Sacre,” the
Rite of Spring is terrific. In these, Stravinsky
still feels at home, straight through. Both
are done with dramatic impact and if a few
parts are a bhit clumsy or underplayed (as
compared with slicker versions by the big pro
conductors), then there are innumerable in-
teresting details that only the composer
would think of bringing forward to our notice.
Both ballets are done, like Firebird, in their
complete form, more familiar to us than the
complete Firebird,

Stravinsky is the most word-happy composer
sinee Schumann or Derlioz—his notes for the
album give a running account of the circum-
stances of the writing and production of each
ballet that is fascinating and of first-rate
historical value as well, (We find in them that
Stravinsky thinks Walt Disney’s “Fantasia,”
using part of the Rite of Spring, is an “‘im-

becility” and the performance—it was With
Leopold Stokowsky, wasn’t it?—was “ex-
ecrable”. Ouch! Take that. Well, I liked that

part of “Fantasia’” with the popping voleca-
noes, myself. I like Stravinsky too.)

Beethoven: Symphonies No. 1, No. 2.
Pittsburgh Symphony, Steinberg.
Command CC 11024 SD stereo
Beethoven: Symphony No. 5; Mozart:
Symphony No. 41 (“Jupiter”). Cleveland
Orch., Szell.
Epic BC 1282 stereo

Here are two Iuropean-born conductors,
long since Americanized, leading comparable
American orchestras in the music Europe
knows best. For the phonographic ear—Ilong
familiar with Europe's own interpretations
via thousands of records—hoth these discs
=how instant American characteristics. The
Steinberg Command record from Pittsburgh is
a good one of its sort. The Szell-Epic disc
from Cleveland rubbed me the wrong way
straight through.

Steinberg has taken on some of the typical
American toughness and his two symphonies
both show no sentimental nonsense, but keep
right to the point with a bit more than a
minimum of delay. Nevertheless, Steinherg
shows (and his men project) a very human

(Continued on page 79)
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Meet the new Royal Grenadier . . . .. world’s most
perfect speaker system. Pretty soon every stereo
system ’round will be featuring this revolutionary di-
vergent lens speaker system. The first londspeaker
ever designed and engineered for stereophonic repro-

duction. Lets you sit anywhere —hear everything.
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The New Empire R
Divergent Lens Speaker System—~Model 9000 M

Years ahead in design and engineering the Grenadier projects a majestic sound
unlike any you've heard before. Its cylindrical shape creates a system relatively
free from room standing waves and approaches acoustically flat frequency response.
Sound level and tone remain constant virtually anywhere in the room. Its three
divergent acoustic lenses achieve unparalleled stereo separation. With the Empire

Grenadier . . . speaker placement becomes non-critical.

Empire Grenadier model 8000

Started a new era in speaker systems.
Measures 29” high with a 15%" diam.
eter. Its features are virtually the same
as the 9000 plus the exclusive Empire
Dynamic Bass Reflex . . . high Q reflex
tuned columns for in-phase low fre-
quency reinforcement. The scientific.
ally accurate gradients and vented
ports provide unbelievably enriched
base response.

oyal Grenadier

“9-4
e )
Baw Mid. High.. " .

Try this simple test.

You will notice no change in sound
level of bass, mid range, and highs. Full
frequency and separation is assured by
Empire’s exclusive divergent acoustic
lens system.

Try this same test with any other brand
of speaker. Some speakers will only
have a narrow angle of high frequency
sound propagation. Some may have 2
or even 3 bands of high frequency
sound. With these or other speakers
slight shifts of position, turning one’s
head, or even leaning to one side may
cause sharp changes in the listening
tone and level. Not so with the Empire
Grenadier.

As Featured At The World's Fair Pavilion of American Interiors

Model 9000M 1. 15" mass loaded woofer with floating

outstanding features: suspension and 4" voice coil.

. Sound absorbent rear loading.

. Die-cas¥ mid frequency-high frequency
full dispersion acoustic lens.

. Hand ruobed satin wainut finish.

. Imported italian Perlata marble.

. Ultra-sonic domed tweeter.

- Full presence mid range direct radiator.

. Exclusive non-resonant rigidized
heptagonal sonic column.

. World's largest (18 Ibs.) speaker
ceramic magnet structure.

10. Front Ioaded Horn-360° aperture thrcat.

11. Complete symmetry of design with

terminals concealed underneath.
12. Dimensicns: height 29" — diameter 22,

BNV w N

w

Acoustically engineered to let you sit anywhere — hear everything. The Empire
Grenadier is decorator-cesigned to fit any decor . . . from warm elegance to stark
modern . . . fit in corners or against walls.

Its satin walnut finish is designed to blend with all furnishings. An imported ltalian
Perlata marble top is optional for added elegance on the model 9000. The Empire
Grenadier is a truly beautiful and functional achievement in sight and sound.

For a sound demonstration of the
Empire family of “most perfect”
products, go "round to your dealer or
write for complete literature.

ZEMPIRE

‘world’s Most Perfect High Fidelity Components

Empire Scientific Corp. — 845 Stewart Ave., Garden City, L. I., N. Y. Export: EMEC, Plainview, L. I

The incomparable Troubadors —

.\ . Empire 880P and 880PE Elliptical Cartridge

Audio Magazine stated “...truly excel-
lent...the finest cartridge tested.””

The model 498 — tailor-made for console or equizr2n- cabinets . . . tte famous
Empire 398 —outstanding — too handsomely finished to hide behind cabinet doors.
High Fidelity reports on the Troubador: “‘. . . precision engineered product of the
highest quality . . . one of the finest, handsomest record players available.”

Circle No. 108 on Reader Service Card.

Frequency response 8 to 30,000 cps.
Compliance 20 X 10—6cm /dyne. Empire
880pe comes with a biradial elliptical
hand polished .2 X.9 mil diamond.

N. Y. — Canada, Empire Scientific Corp., Ltd., 1476 Eglington west, Toronto



A Basic Course In

Commercial Sound

Amplifiers and Electronic
Equipment

The amplifier is probably the
last thing you think of, in fig-
uring cut most commercial
sound systems, which is as it
should be, because only then will
you have enough facts to see
what you need. First question, as
a matter of size, is how much
power? If you have estimated
the number of speakers and their
placement, and added up the
power they will take, then you
know how much power the am-
plifier needs to give.

At onz time, high power am-
plifiers were so costly that you’d
probably have to refigure the
whole thing, otherwise your com-
petitor would under-bid you, by
estimating on about half the
power you consider to be neces-
sary. Fortunately those days are
gone. Providing enough audio
power is not the problem in cost
that it used to be. But it may be
worth considering how many
power mnits to use. In a large
installation, if the sound is al-
ways integrated—that is, the
same program sound always
goes to the entire installation—
then ons big amplifier, or if a
single one does not come in big
enough size to supply the whole
installation, a minimum number
of the biggest available size,
might be the simplest and least
expensive solution.

A question that can change
this picture is the need for stand-
by. If an amplifier should fail,
how can service be maintained
until repair is made? If an in-
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stallation uses a total of 500 in-
stalled watts, in 100-watt units,
one 100-watt standby unit would
be sufficient to substitute for any
of the units in service, should
one fail. Reliability is such that
failure of more than one unit at
a time is unlikely.

Suppose that 100-watt units
provide power at $1.20 a watt
($120 an amplifier), so the 500-
watt installation would cost $600
for the power units. With one
standby, the total cost is $720.
Now suppose a larger unit, ca-
pable of 250 watts is available,
making the cost $1.00 a watt
($250 per amplifier) : would this
represent a saving? On the oper-
ating wattage, it would. Total
cost would be $500. But standby
costs another $250, making the
total cost $750—%$30 more than
the system using 100-watt units.
Or if units of 500 watts make the
cost 90¢ a watt: one amplifier
for operating wattage would
now cost only $450, but another
whole amplifier for standby
raises the cost to $900.

On the other hand, 50-watt
amplifiers would probably cost,
using the same pricing scale,
which is subject to dramatic
change with the times, about
$1.50 a watt ($75 per amplifier).
So it does not follow that the
smaller the amplifier unit, the
lower the total cost, including
standby. In this case, the total
cost is $750 without standby, or
$825 with. Assuming the prices
named to be applicable at the
time we are costing it, the 100-

NORMAN H. CROWHURST

Chapter Vil

watt size would be best for the
installation size we need.

But modern techniques are
continually revising prices—
those figures may not be realis-
tic by the time this is printed.
The only way to decide is to get
current prices and figure it out.

If you need multiple amplifiers
to supply different programs
simultaneously, rather than a
single bank to supply integrated
program, then the exact number
chosen may have to depend on
the application, rather than on
simple economic factors. For ex-
ample, there may be three major
service areas, which may require
either the same program to-
gether, or separate programs,
according to the functions being
served. In this case you really
have three systems to consider,
each with its own power require-
ments, except that controls may
be more or less centralized, and
you may be able to pool re-
sources for standby purposes.

In that discussion, we have
considered the power amplifier
as an entity separate from the
“front end’’ or control ampli-
fier. In big systems this will
usually be the best arrangement.
Where a number of power units
gserve a whole system, it is vir-
tually essential to think in these
terms. But for smaller installa-
tions, where only one power
unit will easily serve the whole
system, one of the combination
units will save both cost and
space. In this case, because it
doubles the cost of the whole
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unit, standby is hardly worth
considering, unless the source of
supply for amplifiers is too far
away, so that replacement could
take longer than could be al-
lowed, in event of failure.

Whether the ‘‘front end’’ fa-
cilities come as part of a com-
bined unit, as a separate control
amplifier, or as units to be built
into a control panel tailored for
the job, consideration of an in-
stallation’s needs will be much
the same. Where a control desk
is built up of individual compo-
nents, of course, the assembly
can be tailored exactly to the in-
stallation’s needs. Where a
ready-made combination ampli-
fier, or control unit is used, one
must be selected that comes
nearest to filling the bill, or
which does so with least redun-
dency.

Inputs

Sometimes an installation is
required for one quite specific
need, say just for public address
reinforcement, with a single
mike at the speaker’s platform.
This seems to be a job for a sin-
gle amplifier with a single mi-
crophone input. No occasion for
any additional inputs. That
would be a short-sighted notion.
It is only a matter of time, after
an amplifier has been installed,
before someone thinks of some
other use that could be made of
it. Such an amplifier should at
least provide for an additional
mike input, phono, radio or tape

inputs.
Actually, there is no specific
distinction between some of

these inputs: inputs at different
levels and impedances may serve
more than one of these functions,
under differing circumstances.
The most useful general pur-
pose input is one that accepts
about a volt (maximum) at high
impedance, with means to con-
trol gain from it. This can then
be used for a radio tuner, tape
recorder, or the output from a
phono preamplifier, or even
from phono direct, if a ceramic

4
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Fig. 9-1. Form of attenuator to use where
high-level source is connected to low-
level input,

pickup cartridge is used, and the
input impedance is high enough.

For the more conventional
magnetic pickup, a phono input
requires equalization of such
magnitude that something is
very obviously wrong if you
don’t provide it, so a special
phono input is needed for this,
unless you have a separate pre-
amplifier with equalized phono
input.

For all inputs, it is important
that both level and impedance
should be right—or at least
within a satisfactory workable
range. A low-level source, such
as a microphone, magnetic phono
pickup, or anything else, that
gives only millivolts of input,
will not work when connected to
a high-level input, requiring
something of the order of a volt.
The level is so inadequate it will
give the impression nothing is
working at all.

Conversely, a high-level
source, such as the output from
a radio tuner, preamplifier or
professional tape recorder, can-
not be connected to a low-level
input, without some attenuation.
Normal gain or volume controls
cannot handle this much range.
Attenuation is relatively simple
to insert. Figure 9-1 shows the
basic configuration suitable for
most jobs. Values may be calcu-

SUPPLY

BIAS
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TO NEXT
STAGE
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-

EMITTER
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Fig. 9-2. Relevant circuit values in tran-
sistor input circuit.

lated quite simply. There are two
starting points.

(1) Make the output resistor
suitable for the input ecircuit
(not higher than about 50k for
tube amplifiers). Then find the
series input resistor by multiply-
ing that value by the attenuation
factor required: for 20 db, a fac-
tor of 9, for 30 db, a factor of 30,
for 40 db, a factor of 99 (100 is
near enough).

(2) Check that the input re-
sistor so calculated suits the
source. If it is too low, a some-
what higher output resistor may
be used, so long as the correct
ratio is used. For transistor cir-
cuits, the output resistor should
be equal to the nominal input im-
pedance of the transistor circuit,
or higher.

Impedance has to be of the
right order, as well as level.
Three varieties of resistive im-
pedance should be distinguished,
which does not include the input
for ceramic mikes or picknps.
Low impedance, usually mean-
ing around 50 ohms, such as a
moving coil mike with no trans-
former. Line impedance, which
usually means 500 ohms in this
country or 600 ohms Kuropean
standard. Newer standards are
125 ohms, 150 ohms and 250
ohms. Matching to a line imped-
ance, but the wrong nominal
value, is not very serious. Con-
necting a 500- or 600-ohm source
to a 125- or 150-ohm input will
probably give more gain, with a
slight loss of highs. The other
way will lose a little gain, with
no noticeable effect on quality.

Input impedance can be
matched by transformer, usually
to the grid circuit of a tube. In
this case mismatching can
change frequency response, as
well as reducing gain. In tran-
sistor amplifiers, input matching
is achieved by choice of circuit
values, so the transistor natu-
rally matches the source and
gives bhest gain and operating
condition with the specified im-
pedance. I'igure 9-2 shows the
relevant factors.
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MEW FROM JENSEN...

SECME T L U D e Bl T

A complete new line of value engineered level controls
—seven models to choose from—the proper control
for cvery level control need.

e ]

e

e R TR e S

Value engineered features for easier, better level con-
trol installation in a form most acceptable to architect,
owner, electrical engineer and electrical contractor to

. q q e :e your job all the more rewarding.
® A continously variable potentiometer (Circuit A) make your job all ore &

for low power limited budget use in voice coil
circuits. Optionally available on plate for single
switchbox installation,

¢ Flush mounting die-cast escutcheon cups with
recessed knobs and “clock-point” position indica-
tions.

e

¢ Ac dates panels up to 34 thick.
® A tapped potentiometer for high-reliability use in DORMENICREINAT [FER L S e

voice coil circuits (Circuit B). Also availahle on
plate for single switchbox installation.

* Available on wall plates for standard switch box
flush wall installations.

¢ Neutral sand beige finish paintable to matcir wall.

i

e Three tapped autotransformer models (Circuit C)
for control of area or single speaker output in
constant voltage distribution systems.

A

il

Silver contacts on rotary 11-position switch guarantce
negligible contact loss thus providing complete reli-
ability, noise-frcc adjustment, and a positive OFF
position (removing the speaker circuit from the signal

Here are the features, facilities and types never before

available to the sound installer. line).
Write for Product Prospectus sheets for full speci-
e R BT T o O L AT fication details on these new level controls.
| PRRE s men S et s L e i .;j
MODEL LC8./3 LCP8 5 LT8/10 LTP8/10 LVPi0 LYP35 LVP75
Nominal Imped., chms? 8 8 8 3 — - -
Power Rating, watts? 5 5 10 10 10 35 75
Type Variable R. Variable R. Tapped R. Tapped R. Autotrans. Autotrans. Autotrans.
Circuit A A B B [ c c
Switch Pasitions - - 11 11 11 11 11
Attenuation/Step Continuous Continuous 3db 3db 3db 3db 3db
Attenuation Range > 30db > 304db 27 db 27 db 27 db 27 db 27 db
& OFF & OFF & OFF & OFF & OFF & OFF & OFF
Bridging Loss (Max.) 1.0db 10db 1.0 db 1.0 db .7 db 3db 2db
Switch Plate None Single None Single Single Double Triple
List Price §5.00 $6.00 $10.00 $11.00 $15.50 $16.00 $18.50

1. Nominal impedance of controlled loudspeaker load.

2. Maximum total power suppiied to loudspeaker load.

3. Attenuation data on Type LVP Controls for 70-vo!t line use.
For 25-volt line attenuation curve is steeper above 15 db.

JENSEN MANUFACTURING COMPANY/DIVISION OF THE MUTER COMPANY/6601 SOUTH LARAMIE AVENUE, CHICAGO 38, ILLINOIS
Canada: Radio Speakers of Canada, Ltd., Toronto * Argentina: Ucoa Radio, S.A., Buenos Aires ® Mexico: Fapartel, S.A., Naucaipan, Mex.

Circle 123 on Reader Service Card
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For input stages the bias is
usually taken from supply minus
(using PNP transistors),
through a high value resistor,
which controls the current to op-
erate the transistor at maximum
gain, minimum noise. The input
impedance presented at the base
then depends on the resistor be-
tween emitter and supply plus
(ground), being approximately
the value of this resistor multi-
plied by the working current
gain of the transistor.

Use of too low an emitter re-
gistor results in the source being
loaded down by the amplifier’s
input impedance, but will also
vield a slightly higher power
gain (1 or 2 db). So effective
gain may increase a little, usu-
ally at the expense of distortion,
because the transistor’s input
resistance becomes non-linear to
an unnecessary degree. Use of
too high an emitter resistor re-
gults in reduction of current in-
put accepted from the source,
and thus loses gain. It may im-
prove linearity in some cases,
but the improvement is costly in
terms of lost gain.

Response Tailoring

Under this heading we con-
sider the various special fea-
tures that enable the commercial
amplifier to specially adapt to
conditions peculiar to an instal-
lation. For portable work, where
the same amplifier is to be taken
to a variety of halls, a really
flexible ‘‘tailoring’’ ecircuit is
needed. Simple bass and treble
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cut and boost are seldom ade-
quate, because they will cut or
boost at the wrong frequency
much of the time. In some build-
ings it is not merely a matter of
correcting balance, but of com-
pensating for a coloration pecu-
liar to the building. A really
comprehensive circuit may con-
trol gain in 5 to 10 separate au-
dio bands, but a few as 3 (low,
middle, and high, with transi-
tions at 500 and 2000 cps) can
be used very effectively for most
Jjobs.

Response tailoring for com-
mercial sound systems is not
only a help to make sound more
pleasant. Often it may be needed
to reduce a tendency to acoustic
feedback, so more effective gain
may be used. An extreme mea-
sure of this kind is a tunable
absorption filter, that completely
eliminates one frequency from
the amplification. The theory on
which this was developed was
that the feedback frequency can
be eliminated, enabling gain to
be turned up for all the other
frequencies.

Figure 9-3 shows the basic
circuit used to produce an ab-
sorption characteristic. It can,
if needed, be inserted between
the preamplifier output and the
power amplifier input, if such a
circuit is not part of the facili-
ties provided in either amplifier.
For perfect null each of the ser-
ies elements should have a value
(resistance or reactance at re-
jection frequency) twice that of
the shunt elements. Values for

the capacitors can thus be ob-
tained from a reactance chart.
Some typical values are tabu-
lated in Fig. 9-3.

Making either resistors or ca-
pacitors adjustable makes the
rejection frequency adjustable.
For perfect rejection, precision
components must be used, but
for minimizing acoustic howl
perfect rejection is not neces-
sary. A relatively poor rejection
filter will do as well as a good
one, because other frequencies
not far away will be waiting to
howl as you turn the gain up
more.

One could go on eliminating
more frequencies by using extra
rejection filters, but every time
a howl starts the method Dbe-
cemes less effective, in terms of
extra gain. Actually a broadly
tuned rejection filter, that re-
duces a whole range of frequen-
cies by 6 to 10 db (Fig. 9-4) may
prove more useful. This filter
takes out a couple of octaves
centered on 1000 cps, reducing
them by 6 to 10 db. Such a filter,
like the attenuator of Fig. 9-1,
must be well shielded (enclosed
in a metal box) to avoid hum
pickup.

A better, but much more ex-
pensive method of reducing
acoustic howl, where it is a se-
vere problem, is the use of fre-
quency shift. This takes the pro-
gram material, converts it to a
much higher frequency by fre-
quency conversion, like that used
in a superhet for radio recep-
tion, and then converts it back
to audio frequency, with a dif-
ference of about 5 cycles from
the original.

(Continued on page 83)

Fig. 9-4. A broad rejection, or hole, cir-
cuit that can help with howl-back prob-
lems sometimes.
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Audio & Hi Fi n
PWest Germany

C. G. McPROUD

The large variety of German-made products prompted this observer to visit a
number of the principal manufacturers in West Germany whose products are
familiar on the U.S. high fidelity market. As a result, this review of the West
German (and, digressing slightly, the Austrian) audio and hi fi industry is pre-
sented for your entertainment and edification. Seeing the products in their
home grounds offers some explanation for their high quality and range in de-
sign that lends much of the aura to imported components. In short, here is a
travelogue as experienced by a typical audiofan.

scene in the United States without

noting that there is a large variety
of produets which do not originate here.
Among them are, first and certainly
largest in total value, tape recorders,
with an enormous supply coming from
Japan. Record changers or automatic
turntahles or whatever they may bhe
called, along with their associated prod-
uets such as arms and single-play turn-
tables, come to our markets principally
from the European countries, including
Great Britain. Europe also seems to be
the principal source of top-quality con-
denser microphones, with the U.S. man-
ufacturers leading in top-quality dy-
namie types.

ONE CcANNOT OBSERVE the high fidelity

AUDIO e NOVEMBER, 1964

A little over two years ago, this writer
was privileged to be a member of a
group of four magazine representatives
who were guests of the Electronic Indus-
tries Association of Japan for a visit to
the indusiry in that country. Besides
having the opportunity of attending the
first Japan Electronie Show, we were
treated to a number of trips through the
plants of members. Although there are
over 500 members of the EIA-J, we were
able to visit only eleven factories during
our stay in Japan. Our own review of
the trip, and the hi-fi aspects of the elec-
tronie industry there, appeared as a spe-
cial section in the March, 1963, issue.

Since this trip was a delightful and
informative experience, and since there

are so many products imported from
Germany, the writer began planning
aimed at a similar visit to the home of
Miracord, Uher, Dual, and a host of
other products. And because time is al-
ways limited, plane travel was indicated,
and when one thinks of Germany, one
automatically thinks of Lufthansa, the
German airline.

Hoping to arrive during the enormous
International Trade Fair—the Messe—
at Tlanover, where everything can be
seen under some twenty five roofs (and
on something like fifty acres of open-air
display areas used for road building ma-
chinery, locomotives, eranes, and other
such industrial behemoths too large for
the exhibit buildings), we enplaned on
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Map of territory covered showing cities visited and the manufacturers in them.
Numbers along the travel paths indicate the order in which they were made—a
somewhat less than efficient or economical routing

April 28 bound for, of all places, Stutt-
gart. We, in this instance, represented
self, wife, seeretary, and severest eritie,
the latter three heing one person,

West Germany is not a large country
when compared with our own. Tt encomn-
passes nearly 96,000 square miles, or
ahout equal to the total area of New
York and Pennsylvania. One could {ly
from Kiel, almost at the northern bound-
ary, to Munich, near the southeast cor-
ner, in less than three hours if Kiel had
an airport, which it doesn’t. By antomo-
bile it takes a lot longer.

Be that as it may, we arrived in Stutt-
gart on Lufthansa's inangural flight to
that city, and, having three days to kill
hefore meeting our German contact in
ITanover on May 3, we felt we could
justify a trip to Vienna on the basis of
visiting AKG, so we would start our in-
speetion of Gernman audio plants in Aus-
tria. This may seem ridiculous, hut the
plain truth is that if one is in West
Germany, it is much easier to visit
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Vienna than if one is in, for example,
Mineola. Iurthermore, they speak what
passes for the same langnage, and there
is not much audio manufacturing in
Vienna except for AK®G so it would not
be likely that we could make the trip
for that sole purpose. We found out too
late that Philips made some tape re-
corders in Vienna, but with Lahor Day
(May 1) and a Saturday and Sunday to
follow, we couldn’t see everything. We
did, of course, attend one opera at the
famous Vienna State Opera IHouse. This
building, about 80 per cent destroyed
during the way, has heen rebuilt in ex-
actly the sanie style as the original, and
with such care and attention to detail
that it appears to he of the same age us
most of the other buildings in the eity,
The interior is new, though retaining the
flavor of its era, and was designed under
modern acoustical principles. To the
listener, it appears to be just about per-
fect for operatic performances, and it
provides the quality of “transparency”

often refevred to with regard to trne
elassical pipe organs when each rank of
pipes must stand out separate from all
the others. Eaclr instrument in the pit
orchestra can he heard clearly and sep-
arately. The same clarity is also evident
from the vocalists. The mechanieal fa-
cilities of the stage are completely mod-
ern, and we were told that the stage was
essentially an elevator having at least
six separate levels, on each of which
could he huilt a set so that seene chang-
ing can be accomplished in a minhnum
of time.

After the usual sightsecing in Vienna,
we again took to Lufthansa for the trip
to Hanover, ¢changing planes at Frank-
furt, and arriving in a drizzling rain
late enough to preclude visiting the fair
that day. After settling in—and make
sure that yvou have a place to settle in
hefore undertaking a visit to ITanover
during the ten days of the fair—we got
set to go the next day. Hanover proper
has a population of 575,000; with out-
Iving districts, its total adds up to 710,-
000. During the ten davs of the fair, it
is usual for 500,000 people to attend.
Thus the population nearly doubles for
those few days, so it is obvious that ae-
commodations are searce. Hotels—the
few there are—are hooked for years in
advance. The fair management canvasses
every home in the city for spare hed-
rooms, classifies thewm as to uality, then
assigns them much as a roowm elerk in an
enormous  lotel  would. Householders
with spare rooms furnish “hed and
breakfast” at a reasonable cost and eol-
leet from the guests—there is no central
hookkeeping svstem and cashicer.

The fair itself is heyond comprehen-
sion. The directory lists nearly 8000 sep-
arate exhibiting companies whose prod-
uets range from small jewelry items to
building-engineering machinery. wmining
equipment, railway ears and locomotives,
oil well derricks and drilling machinery,
office equipment, china, and finally,
radio, television, and sound recording
and reproduecing equipment and compo-
nents. The fair eovers an area abhout a
nile square, with twenty five *halls”
for exhibit space, some with several
floors. There are filteen eating places,
ranging from milk hars to formal res-
taurants, one of them at the top of a
pair of 150-foot elevator shafts. One
couldn’t possibly sce everything in the
ten days, even it he spent all of every
day walking and looking.

Consequently we spent practically all
of owr time in the radio and television
hall and we still didn't see evervthing
there, However, in this hall, the fair was
just about the same as an enormous
audio show except that all of the signs
and most of the literature are in German.
Guides are available for those not fa-
miliar with the language, so that infor-
mation ean be had even where the ex-
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hibit attendants do not speak English.
The directories—there are two, with one
listing the exhibitors and the other a
cross referemee by produet—are multi-
lingual, having German, English, French,
and Spanizk sections.

The fair closed on May 5, and we
spent the next day on the famed aunto-
bahn travehng to Fuerth hy ear, a 450-
mile  journey. Traveling in Germany
during Aprit and May with the avowed
purpose of visiting manufacturers is
filled with pitfalls—it is difficult to find
anvone during the month before the
Hanover fair, and for the month after
they are all resting up and eutertamning
potential buyvers. In addition, the wonth
of May has innmumerable holidays—the
1st is Labor Day, the Tth and 17th are
religious holidays, the afternoon of the
18th is a local holiday in Frankfurt. And
of eourse, every week has its Saturday
and Sunday, As it that weren't enough,
many people take their annual vacation
during May.

Figure 1 shows owr routing through-
out Germany—an extremely inefficient
jumping hack and forth which was dic-
tated by the availability of people whom
we wished to visit. Note that we arrived
first at Stutigart, thence to Vienna, back
to ITanover, then to ¥uerth, Munich,
Frankfturt, St. Georgen, Karlsruhe,
ITanover again, Hamburg, Kiel, Tlam-
burg, Berlin, Hamburg, and thence out
of Germany to Copenhagen on the 25th.
After a quiek run-through of Sweden,
Oslo, Londen, Paris, and Geneva, we
returned to Germany at Stuttgart on
June 10, went on to Frankfurt again on
the 11th, visited Wetzlar on the 14th,
and returned to New York on the 16th.

To an auvdio-minded reader. Wetzlar
may seeimn a bit ot of plaee, so a word
of explanation is necessary. We have
noted that many audiofans are also in-
terested in photography. Perhaps we
have noticed this becanse photography is
our own second hobby, and we are thus
slanted in that direction and conseious
of the tendeney m others. Our stable of
photographic equipment has long in-
cluded at least one Leiea, sometimes two,
and many of our pictures in this maga-
zine over the vears have been taken with
first o IT1C, then a ITIF, and currently
an M2, Like any good Mohanunedan
who gets within range of Meeea and
must, perforee, visit it, we looked upon
Wetzlar as our mecea, and the trip
would not have been complete without a
call at the hne of the Leica. With little
pre-arrangement, we were cordially re-
ceived, our questions answered, and our
interest in “he factory appeased by a
trip through it. The hardest part of the
trip from Feankfurt—about 50 miles—
was after we got into the town of Wetz-
lar. We could sce the factory from any-
where in the town, but we eouldn’t find
a road which led to it. Consequently, we
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View of Wetzlar,

Germany, with

Leitz plant in fore-
ground

explored some hack streets, got into the
parking lot of a brewery (and out again
without stopping) hefore we finally
found Leitz with the aid of some help-
ful natives. The average Lelea user may
not know it, hut the eompany runs a
three-day “school” every Monday, Tues-
day, and Wednesday, covering the cam-
era and its use in the mornings and with
field trips in the afternoons—all tree of
cost.  Arrangements  can he  made
throngh TLeica dealers, or . Teitz in
New York.

Back to andio subjects again.

We visited a number of the factories
wherein are produced the items which
appear on the hi-fi market here. There
are also a nwmhber of other manufactur-
ers whose plants we did not visit —names
which may be familiar in the U.S,, but
which are not sold on the component
market. In general, the average “pack-
age” radio set or phonograph just does
not come up to the standards of the
U.S. hi fi component market, which is
the market in which we—all of us—are
interested. We will, however, deseribe
those companies we did visit after a
gencral coverage of cconomies in West
Giermany.

Economics of Imports

The whole business of importing trom
foreign countries must he predicated on
differences in cost of production. A
pound of raw copper, for example, will
cost just about the same (in U.N. dol-
lars) anywhere in the world. Fabricated
into a finished produet, the cost is likely
to vary over a wide range depending on
the cost of labor in the country in which
the work is done. This must surely be a
hasic law of economies, for it may be
assumed that it will take the same nwum-
ber of wman hours to perform a given
job whether it be in Hong Kong, Afriea,
India, Japan, West Germany, Great
Britain, or the United States of Ainer-
ica. Any variances must come from the
amount of automation employed.

This, in our opinion, constitutes the
main reason why imported goods are =o
often less costly than the same produets
made here at home. Aside from the dif-
ferences in ervaftsnanship—and here we
conld easily encounter a wide dispavity
of opinion—a given produet of the same
quality, using the same hasic raw ma-
terials, should require the same number
of man hours to produce anvwhere in
the world.

If, however, the wage rate in any
given country is different (again, in
U.S. dollars) then the cost ot the fin-
ished produet will differ in proportion
to the differenee in labor cost. Tt matters
not that the workman mav be able to
live just as well on a wage correspond-
ing, let us say, to 25 cents per hour, as
his counterpart in the U.S. does on $3.25
per hour. This is, of course, an exag-
geration, but 25 cents per hour may very
well he cansidered a good wage in ong
Kong, for instance,

Tt is true, of course, that the cost of
labor is inereasing throughout the world
~—in West Germany, it has inereased
more than 42 per cent in the last ten
vears—and sooner or later there will
not be sueh a spread between the wages
paid (in U.S. dollavs, again).

In comparing costs in some ot the
West German  factories, we find that
wages range from 2 to 7 DM (Deutsche
Mark = approximately 25 cents) for the
various types of labor, or a range from
50¢ to $1.75 per hour. To this must be
added a 153th month each year paid as a
bonus at Christiias  time—a  practice
common in West Germany. In Austria,
a 14th month is often paid for a vaca-
tion and in certain types ot offices a
15th, or half a 15th, i= also paid as a
bonus, Officially, banks payv 17 months,
and mnofficially, up to 20, In addition
to the vacation payments, the employees
are also given the vacations, so the pay-
ments are not /n liew of vacations, but
money which can be used for the vaca-
tion.

In Vienna, labor costs are in the
vieinity of 15 schillings (one Schilling =
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approximately 4¢) per hour, subject to
the extra months mentioned. Living costs
will run in the vieinity of 1750 schillings
per month per person, with about half
of that going for food. Rents are com-
paratively cheap because of econtrols
which have been in effect sinee the coun-
try became a republic in 1918, and a
small apartment might cost the equiva-
lent of $2.00 per month. This militates
against any modernization or any new
construetion, and consequently the liv-
ing quarters are not up to the stan-
dards of most of FEurope.

In Munich, in West Germany, a 45-
hour week has heen usual until recently,
when a 43-hour week went into effect;
unions are now striving for 40-liour
weeks, all without any reduction in
total take-home pay. Ilere, for a family
of four, food will cost from $20 to $25
per week, and an apartment will cost
from $20 to $40 a month. An average
figure for a man’s suit will be in the
vieinity of 250 DM, or about $62.50

When this writer visited Germany for
the first time in 1957, it was generally
considered that the purchasing power of
the German Mark was ahout equivalent
to one dollar in the U.S. Now it appears
that the equivalency is between two
marks to a dollar and three marks to
two dollars. This gives us cause to won-
der just Low long there will be any dif-
ferential in labor cost hetween imported
goods and those made here. Tt is already
apparent in many goods in the stores,
and the bargains are not as plentiful as
they were as little as five vears ago. Add
to this the reduction of the exemption al-
lowed tourists, and there is no longer
the great advantage there used to he.
Men’s clothing and shoes are still a
bargain in Fngland; cameras of Ger-
man make are still bargains in Ger-
many; ties and gloves in Italy. But as
comparative wage rates come eloser, the
bargains disappear.

The same thing applies to U.S.-made
products on foreign markets. Import
duties and shipping costs practically
eliminate American cars from European
markets. Tohacco products made in the
U.S. are taxed prohibitively in Germany
and most other European countries. We
were sent two cartons of Awmerican cig-
arettes while in Copenhagen—a value
here of $4.86 in the supermarkets. The
post office endeavored to colleet a duty
of $16.50 for the two cartons, which
were a gift in the first place. Fortu-
nately, the postal elerk had a sense of
humor, so when we insisted that we
wouldn't pay it and offered them to him
to smoke, he claimed that he couldn’t
take them; then we told him to throw
them into the wastebasket, which also
he couldn’t do. Finally he offered to
send them back to our home at no extra
postage. Tn due time they arrived here,
duty free.

Moral: Carry your cigarettes from
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country to country (or smoke local
ones). There is no duty on reasonable
yuantities carried in your luggage.

The pay rates are usually doubled for
overtime work, tripled for Saturdays,
Sundays, and holidays, and after 10
p.m. Contributions are made into unem-
ployment funds equally by both com-
pany and employees. Income taxes are
of the same order of magnitude as in the
U.S. One major difference in the taxa-
tion on income is that there is a ceiling
of 50 per cent as the maximumn tax, re-
gardless of the amount of income.

In a country with a population of
around 57 million, there is an astonish-
ingly low wiemployment figure of only
100,000 people, and this figure includes
those who are unemployable, ill, chang-
ing jobs, or who just won't work.
Against this small number of unem-
ployed, there are some 600,000 job
openings, which accounts to a large ex-
tent for considerable immigration from
ITtaly, Spain, and Portugal. In the south-
east areas, there are large nwumbers of
Jugoslavian  workers. In practically
every company we visited, we were told
that they had trouble getting enough
factory labor. One factory manager
told us that they had advertised every
day for a month in the classified col-
umns and received only four replies.

Not available for loecal lahor, of course,
are the 500,000 or so Americans—Army
and Air Force personnel and their fami-
lies—who are in West Germany. A large
percentage of these live in housing pro-
vided by the services, though hecause
there are not enough housing facilities
available for all, many live “on the
German economy” which means that
they rent housing owned by German eiti-
zens and in general live like the “na-
tives.” As a rule they do not mix with
the German people, and relatively few
of them actually take advantage of their
opportunity to learn to speak and un-
derstand the language. Two tabloid-type
weekly newspapers devoted entirely to
the military personnel and their families
are published in Frankfurt—Owverseas
Weekly, presumably read primarily by
service people who are without families,
and Overseas Family, with greater ap-
peal to the home reader.

To the outsider who observes these
conditions, it would seem as though it
might he possible for service wives who
are not tied down by the need to eare for
children to work part or full time in
factories near their homes and thus in-
crease the family income slightly as well
as help the German economy still
further.

Traveling in Germany

For the tourist, there is much of in-
terest in West Germany, and as long as
Le stays in the larger cities there is
never any difficulty with the language.

Avubio is, natwrally, on the exchange
lists of magazines throughout the world,
and after many years of scanning for-
eign publieations, the writer had ae-
quired a certain familiarity with tech-
nical German, as well as with several
other European languages. However,
while one may “read” a technical article
in German, and may even understand an
engineer speaking in German with a
description of a circuit or a process, one
may find that he is hopelessly lost when
he tries to buy a railroad ticket or asks
a native for directions to some place. As
most tourists do, we naturally secured a
typieal “phrase hook” so that, aceording
to the advertisements extolling the ad-
vantages of such a book, we could talk
to the people, ask directions, and so on,
with ecomplete assurance that we would
be understood.

Assuming that one masters the
phrases perfectly and can ask any ques-
tion in the local idiom and with correet
accent and intonation, he then feels that
he ean walk up to a native and ask
“Which is the way to the airport?” and
get the correct answer. He does, of
course, in machine-gun-rapid German.

The native, hearing a question in
“perfect” German, assumes that the
questioner knows the language, and con-
sequently he replies as he would to an-
other German. Your phrase hook would
not likely have the exact reply you re-
ceived, and you therefore get no usable
information at all. Better that you
should ask the direction in English; the
native then knows you are American,
and will reply accordingly if he knows
the language; if not he will either tell
you he doesn’t understand or, more
likely, he will direct you to someone
who does. This does not apply only to
Germany, of course; it applies in any
country where you are not familiar with
the language. It is always desirable to
try to learn something about the lan-
guage before visiting a foreign country,
and to try to speak it and understand it
while you are there. Nothing scems to
warm a “foreigner’s” heart so much as
to have a visitor to his country make an
effort to understand his language. Of
course, in his country, he is not a for-
eigner—you are. And that is one thing
a traveler should not lose sight of for a
minute, no matter where he is traveling.

Another aspect of traveling that
seems to confuse many people is eating.
We have often observed that tourists—
and prineipally Americans—tend to try
to find exaectly the same foods in for-
eign countries that they are aceustomed
to eating at home. At dinner time they
look for a big steak; for breakfast they
ask for ham and eggs; and they expect
to find a dry martini or bourbon-and-
branch-water at cocktail time. We re-
member meeting some friends in Paris
once who insisted on drinking a U.S.
bourbon at 43 NF (new francs) a hot-
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tle—about $8.50—whereas
Hennessey costs only 14 NF, or less than
$3.00. So we offer cardinal rule No. 2
for travelers: Drink the loeal heverages

(except, in localities, not the
water).

As to food, this writer has always he-
lieved that one should try something
new whenever he has an opportunity—
he might just like it, hut even if he
doesn’t, he ean always eat another meal
the next slay. Strange though it nay
seem, it is not likely that unfamiliar
food will ever hwrt anyone—it doesn’t
seem to hother the people who eat it all
the time— and if you should like it, you
have added a new gustatory experience,

Food in Germany is not exotiec nor
unusual. 1t is primarily good, solid, and
substantial. Kartoffel (potatoes) in one
form or another will he a part of every
meal exeept possibly breakfast. And the
forms in which potatoes are served are
—at least to the writer—all exception-
ally tasteful. This may be the result of a
prejudice. for to us, potatoes are good
in every form. This also applies to riee,
starting with sake and ending up with
rice pudding.

some

Beef is not especially common on Ger-
man menus, sinee, as in [taly, they
never seem to let their calves grow up
—they slaughter themn early and serve
them as veal. But there is nothing wrong
with a properly prepared wiener
schnitzel, whichh ¢an be had all over
Germany as well as in Vienna. Then
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there is the wide variety of sausages—
from foot-long Frankfurters to three-
ineh diameter Thuringers, and a few
dozen others in between. Vegetables ave
a treat, too, with the 10-inch long
creamy white asparagus leading the list
in the spring—a form in which it never
seems to appear in the U.S. On the
whole, eating is a real treat in Germany
(or, to some of us, almost anywhere).
One delightful enstom that is not so
common in the U.S. as it is throughout
the Continent is that of the afternoon
cotfee. Almost any city has hundreds of
“konditorei”  (from which probably
comes the “candy store” here) where
luscious pastries are served with coffee
during the 3-5 p.nm. lhours. These pas-
tries, generously laden with chocolate,
candied fruits, and so on, are at least a
feast for the eyes, though for calorie-
conseious tourists who must eschew such
delights, they ave practically verboten.
The coffee, too, is superb (it ought to
be-—in raw form it ecosts about three
tinies what it does here) stronger than
usually served in the U.S. and of a vieh
flavor. (Excuse us while we eall up
Lufthansa to arrange to go back.)

Visiting the Factories

Since the prineipal reason for visiting
Germany was to see how the factories
worked, and how the many produets im-
ported here came into heing, our im-
pressions of several of them may pos-
sibly be of interest to our readers, along
with some of the companies’ histories,
the magnitude of their business, and the
distribution of their output. While this
is primarily a story about the German
audio industry, we first visited a plant
in Austria. From the standpoint of
chronological order, as well as alpha-
hetical, AKG, of Vienna, must come
first, incongruous as it may appear,

AKG

Standing for Akustische und Kino-
Geriite GmblI, these three letters have
come to be almost synonyvmous with
microphones. (At the risk of being
either redundant or a showoff, let it be
interjected here that the letters “GmbH?”
stand for Gesellsechaft mit besehriinkter
ITaftung which translates to “Corpora-
tion with limited liability.” There are
several types of ecompanies in Germany,
with letter suffixes following the com-

AKG C-60 miniature micro-

condenser
phone

AKG C-24 stereo condenser

microphone

pany name like our “Ine.” or the
British “Ltd,” and the suffixes describe
the corporate strueture. A.G. means
Aktien Gesellschaft, similar to our eor-
poration. K.G. stands for Kommandit
Gesellschaft, which is similar to our
“partnership,” but one in which the
partners may have different degrees of
liability. These abbreviations may be
encountered throughout this artiele, and
will thus not need to be translated each
time.)

The eompany was formed in 1945 for
the production of acoustie, photographie,
and electro-medical equipment, includ-
ing loudspeakers for theater use. Dur-
ing the next few years, the produetion
became specialized in the manufacture
of mierophones, and the present name
was adopted in 1948, the same year that
the DYN 200 K dynamic mike was in-
troduced on the market. This model had
an ompi-directional characteristic, and
its freyuency response could, for the
first time, compete with the condenser
niicrophone, considered unrivalled up to
then.

The cardioid dynamie was Introdueed
in 1953, with models D 12 and D 45,
hoth of which are still in the line and
many in regular nse in broadeasting and
recording studios. Tts first condenser
microphone, the C 12, was later intro-
duced, followed hy several miniature
models—the C 28A, C 29A, and € 30A,
These ean be extended in length for
floor or table use by means of adapters
which are, in effect, simply eoaxial ea-
bles with a solid metallic tube for the
outside conductor and equipped with
fittings into which the head may be
serewed and which, in turn, may be
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serewed onto the amplifier case, Stereo
demanded a speecial mierophone which
evolved as model C 24, which econsists of
two C' 12 heads at right aungles at the
top of the amplifier housing.

" AKG produces many of the inexpen-
sive microphones which are being sold
to mannfacturers and industrial custom-
ers all over the world, often with
“private hrand” names on them. They
are usually identifiable by the words
“Made in Austria”™ somewhere on them,
though not always, because of certain
restrietions in some eountries. The eom-
pany also produces a line of high-quality
headphones, some coupled with noise-
cancelling mierophones attached to one
earpiece hy a short hoom.

One entirely new development intro-
duced this vear is the DX 11 Eeho M-
crophone, which ecan add reverberation
right at the microphone without any
large or extensive additional apparatus.
This model vesembles a dictating micro-
phone in appearance and eontains a
high-quality cardioid dynamie unit, a
reverberation element—very much like a
miniaturized spring-type Hammond de-
vice so familiar a few vears ago—and
the necessary transistor amplifier, con-
trol unit, and battery. Adjustable by a
thumb wheel, reverheration tinme can he
varied hy the user from zero up to a
maxinmun  of 2 seconds. While  this
microphone may not be of recording
quality, it ean surely fill a need for
singers n night clubs, general publice-
address wse, and many other applica-
tions,

For measurement purposes, the €60
line of econdenser microphones fills o
need, Two heads are available—one
omni-directional and the other a eardi-
oid. An extremely wide range of models
of all types, hoth dynamic and condenser,
will accommodate any requirement.

Even though the output of AKG is
approximately 3500 microphones per
day, a large factory is not required he-
cause of the relatively small amount of
material used in manufacture. Even the
largest models are only about 45 eu. in.
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i volume, and the smaller ones around
7Y% cu. in. Naturally the smaller models
constitute the preponderance of the
units shipped. Consequently very little
actual raw materials are used, which
means that a large plant is not neces-
sary. Nevertheless, the company em-
ploys about 700 people, and the output
of over 700,000 microphones per year
means sales of the order of hetter than
$4 million. About 95 per cent of the
company’s products are exported. Need-
less to sayv, the majority of microphones
sold are of the less expensive types, hut
the highest-quality condenser units are
priced well over $100 to the user, and
the company makes around 2000 a vear
of these types.

A visit through the factory is sowme-
thing of an expevience. Many companies
feel that they have attained a pinnaele
when they c¢an hoast having an anechoie
chamber—AK®G has 17 of them of walk-
in dimensions, along with a number.of
smaller acoustic chambers for frequeney-
response  measurement of every unit
made. The curves are supplied with the
professional models, but with the less
expensive ones they are run just as cave-
fully and filed for future use if neces-
sary.

AKG microphones are distributed in
the U.S. by AKG of America, a Division
of North American Philips Co. Inc,, 125
Park Avenue, New York 17, N. Y., and
the headphones by Audio Applieations,
Ine,, 19 Graud Ave.,, Englewood, N, J.

Friday, May 1, was Labor Day and
thus a holiday, and therefore filled with
celebrations and parades which, unac-
countably, began at 7:30 in the morning
Just outside our hotel window. Thus we
had an early start on our sightseeing,
which continued through Saturday, also
a day of no work with no factories open
which we could visit. Sunday morning we
entrusted ourselves to Lufthansa again
for Frankfurt, a distance of 365 miles,
and after a change of planes we found
ourselves  in Hanover—another 160
miles—and the scene of the previously
deseribed Messe, After two days there

Demonstration of

trying to see everything, we made an
automobile trip to Fuerth—a small eity
near Nuremberg, in  Bavaria. (See
map.) May 7, being a holiday was an
excuse for resting, but the Sth was an-
other visiting day. This thme it was Metz
—a large manufactuver of radio and
television products and, probably hetter
known, electronie flash equipment,

METZ

Metz Apparatewerke was established
some 25 years ago, originally as a manu-
facturer of capaecitors and transformers
for use by other manufacturers of fin-
ished produets. After the war when FM
started to get going in Xurope, Metz be-
gan making M tuners, again as a
“private-brand” manufacturer, and dur-
ing this period they had one order for
500,000 such units.

Fifteen years ago they began to pro-
duce radios under their own name, one
popular model being a tube-model radio
and amplifier combined with a 45-rpm
phonograph, and designed for 110-volt
operation, and thus for export to the
U.S. During the later years, the com-
pany has made strides in both radio and
television, with a wide line in hoth de-
partments. More recently they have en-
tered the photo-flash field with several
models, both portable and for on-camera
use.

Our interest in Metz centered about
their entrance into the high fidelity mar-
ket with several components, an area
which has not heen thoroughly explored
yvet in Germany. One of their first en-
tries in this field was called the “Bel-
form,” and consisted of an automatie
turntable in one package of the same
style and size as a tuner-amplifier unit,
together with a pair of londspeakers of
similar and closely matching appear-
ance. The styling was unusual on the
German market, which had long—and
still has, in most lines—appeared in a
form which consisted of a sloping front,
a slide-rule dial covering several short-
wave hands, the medinm-wave or what
we call the broadeast hand, and “TUKW?”
(ultra-short waves) corrvesponding to
our FM band, all built into a mahogany-
finish cabinet with a very high gloss—a
style not currently in vogue in hetter
American furniture. While the first
Belform tuner-amplifier was similar
with respect to the dial, the cabinet was
long and low, and finished in an approx-
imation of our familiar oiled walnut.
Loudspeakers were in cabinets of similar

size and appearance. A more recent
model c¢ombines the turntable with a

transistorized amplifier as one unit, also
used with matehing loudspeaker systems.
A current model is a fully transistorized
receiver for FAL stereo, complete with
automatic stereo switehing, independent
treble and hass tone controls on both
channels, with push-button source selee-
tion, filters, and so on. This model is
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