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Integrated AM/FM Stereo Multiplex Tuner / Control-center / 60-watt Amplifier

Good looking outside! A circuit dream in-
side! And best of all — at a price far lower
than any comparable tuner-preamglifier-
amplifier on the market today!

That's the Kenwood KW-60! It's engi-
neered through and through for quality and
performance . . . gives you everything you
need for immediate listening except a
pair of high quality loudspeakers. The
KW-60 includes the most advanced stereo
control center available anywhere, with in-
puts for crystal or ceramic and magnetic
stereo phono pickup, stereo tape heads
and auxiliary; outputs for stereoheadphones

and tape recorder as well as speakers. The
sensitivity and control versatility wili
astonish you!

Look at these outstanding features:
FM stereo, FM and AM reception « FM
multiplex circuitry built-in « 60 watts out-
put power (30 per channell » Sensitivity:
Fi, 1.8 microvolt for 20 db quieting; AM,
11 microvolts for 20 db signal to noise
ratio. *+ Complete control versatility —
including (among others) tone controls,
loudness controls, rumble filters, balance
controls, AFC on-off, + Tuning meters for
FiM and AM » Handsome packaging with

functional control layodat and smart metal
cabinet in ¢ream and deep brown with
gold finish panel edging.

See - hear the Kenwood KW-60 today!
A line to us will bring your nearest dealer's
name and further technical information.
Ask for brochure A-10.

KENWOOD

ELECTRONICS, INC.

212 Fifth Avenue, New York 10, New York
3700 S. Broadway PI., Los Angeles 7, Calif.
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EXPERIMENTAL
Stereo Cartridge

In Cctober, 1960, GRADO intro-
duced o tone arm which was pri-
marily designed for laboratory
research. Nothing was spared in
the design parameters of this tone
arm since all future designs were
to be based on this concept. It
contained features and perform-
ance characteristics far in advance
of any tona arm ever offered ta
the public. Consumer acceptance
was immediate. Never before (or
since) has o tone arm been so uni-
versally accloimed as the BEST.
It has since become the internc-
tional standard of excellence,

Similarly, GRADO has conceived
a cartridge which was designed
exclusively for stereo research and
development. This cartridge is not
o mono-stereo compromise, if i
designed to play only the stereo
disc, but to the highest degree.
Since the effective compliance is
extraordinarily high {more than
twice that of our Lab cartridge)
and the moving mass at the stylus
tip extremely low (it resonates at
approximately 50,000 cps) play-
bock distartion is a thing of the
post and if it weren’t for dust, dio-
monds and records would last
forever. Tracking forces range
from 2/10 of a gram to 1 gram.
Since these experimental car-
tridges are assembled in our
research division, under the per-
sonal supervision of Mr. GRADOQ,
it can be appreciated that avail-
oble quantities will be severely
restricted. Each cartridge is
covered by o diumend stylus guar-
antee of five years and vncondi-
tionally guaranteed for one yeor.

Price $75.00
Patent #3,040,134

For further details write to:

GRADO LABORATORIES, INC.

4614 7th Avenue, Brocklyn 20, New York
Export-Simentrice, 25 Warren &, N. Y, C.

AUDIO CLINIC

Joseph Giovanelli

Send questions to:
Joseph Giovanelld
3420 Newkirk Ave.
Brooklyn 3, N. ¥.
Include stamped, self-nddressed
envelope.

Good Servicing

Q. My Browning FM funer, purchased
carly in 1954, worked beautifully. Now it
is failing fo fune oul interference from
adjacent stations. I have checked tubes a
couple of times lately. The tubes are all
right. I tiried checking capacitors for
shorts, but in some cases that iz not possi-
blg without taking apart some of the very
complicated assembly. Several capaciiors
show little or mo resistance when lested
with a FIVM, which fact iz probably
cawsed by the ohmmeter current being by-
passed around the capacitor by olher cir-
cuit elements.

I am inclined to think that my trouble
may have come from a realignment I had
done not long ago. If I tnew a really trust-
worthy serviceman, I would take the tuner
to him. I do not krow how lo locate such
a person.

I had the realignment done, not Deeause
the tuner was malfunciioning, but rather
because it had been wused long enough so
that I thought it should need it. Now I can
recetve only a few of the maeny locally
available stations, A few come in clearly,
but most do not.

Have youw any suggestions as to where
I ean oblain a schematic for my tuner at
this late date? L. (. Whitaker, Los Gatos,
California.

A. The trouble you are having i3 caused
by the misalipnment of the i.f., stages in
your tuner. This misalignment could be
cansed by a defeetive fube or other com-
ponent {such as a shorted capacitor across
one of the windings) in the if. strip. T
hardly think this is the case. Fortunately,
the i.f, in this tuner is rather easy to align.
It is the r.f. section which can give trouble.

Unfortunately, I know of no service
shop in your area capable of giving your
tuner the realignment that it needs, If it is
af all possible, the man who did the original
alignment should be made to do it properly
on g second try.

Unfortunately, it is all too likely that
this man is eapable of doing only mediocre
work at best. (This is all too often the
case, at any rate.) In my opinion, the lack
of capable and dedicated servieemen is a
serious problem confronting our industry
today.

What real answer can T give eorrespond-
ents who deseribe this same situation?

As to wherg to find a schematic for the
tuner, T suggest that you obtain the Photo-
faet (Howard Sams) which ecovers your
model. These books are sold at most radio

distributors. It will also give alignment in-
structions.

A Variable-Speed Record Player

Q. I am studying the piano and I use
my record player to analyze music recorded
by well-known artists. Frequenily ihe
tempo is too quick for me 1o analyse the
value of each note. I use 45-rpm records
on a single-speed player. I have tried these
records on a slower-speed wmachine. There
iz a lowering of pitch and tonal quality. I
would like to Iknow if there is a way lo
alter the record player or aliach anyihing
to it to vary speed in order to hear and
follow each piano note distinctly without
adverse effects. I want to be able to count
each note value accurately until the com-
position iz memorized, fingers trained,
gradually working up to the correct speed.
Joseph Russi, Roxbury, Massachusetis.

A, One approach to the problem of vary-
ing the speed of the reeordings in which
you are interested is to diseonneet the
record-player motor from its existing eir-
cuitry and connect it to the output of an
amplifier, which in turn is fed by a vari-
able-frequeney oseillator. This oseillator
must be eapable of operating at frequencies
below 60 eps, the a.c. supply frequency.

This ig likely te be an expensive proposi-
tion because the power requirement is such
that the amplifier would have to be eapable
of supplying as mueh as 40 watts at an
impedance of roughly 200 ohms. Howerver,
when the motor iz operated at lower than
normal speed, the reactance of its windings
will be reduced. This will lead to an in-
ergase in the amount of current that it
draws, which, in turn, will lead to an in-
creased amount of heat being produeced
in these windings. This eould be sufficient
to damage the motor.

Another possible approach would be to
use a reecord player capable of operating
at 33% rpm. When this motor is used in
eonjunetion with the audio oseillator-ampli-
fier arrangement jusé deseribed, the fre-
quency of the oscillator must be raised
above the power supply frequency of 60
cps in order to eause the motor to rotate
at apeeds between 3315 and 45 rpm. By
this means it may be possible to reduce
some of the overheating effect. Of course,
the reactance of the windings will rise and
it may be harder to drive the motor under
this set of operating conditions.

One other approach would be to grind
a motor shaft down fo a size which would
produce the slowest required speed. Then
a suecession of little eollars with graduated
diameters could be machined. Thus, a vari-
ety of speeds would be provided with the
motor turning at its normal speed and con-
nected to the power line.

One word of caution about your entire
scheme is in order. As the speed changes,
so does the tempo, but so does the piteh,
Therefore, while it is possible to diatingnish
rythmic patterns, it will be difienlt to
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1. Dynamically-balanced tone arm of
the showing plug-in
shell, pivot mounting, and heavy counter
weight. This precision arm has been fac-
tory installed and integrated with the
record playing unit. It is comparable to
those in greatest demand for separate
purchase with professional turntables.

2. To set stylus pressure, counterweight
is movad first...sgliding along the

tone arm until it floats freely
on a level, in perfect balance. This estab-
lishes “zero’ pressure.

3. Once af “zero” pressure, the

arm is set at the correct track-
ing force designated by the cartridge man-
ufacturer, using a gaupge built into the
side of the arm. Just about any cartridge
may be used, including the ultra-sensitive
high compliance “professional” types de-
veloped originally for separately soldarms.

4. Now that the arm

is balanced and stylus pressure aceurately
set, it will track each side of the stereo
croove perfectly, even if the entire player
is intentionally tilted or the record warped.
The cartridge is allowed to perform to its
full capabilities, without distortion; and
the arm is in all respeets kind to the
delicate record.

3. The laboratory series 4 pole shaded
motor of the Was espe-
cially designed to match the turntable and
drive mechanism. Shielding plates are
oriented top and bottom, eliminating pos-
sibility of magnetic hum. The armature is
dynamically balanced to insure true musi-
eal piteh, without wow or fluiter.

6. The 6 1b. turntable system of the

shows its unique “sand-
wich" design. It is actually two turntables
balanced together: a drive table inside,
and a heavy cast table outside. A resilient
foam barrier between them damps out all

semblance of noise or vibration. Since it

is of non-ferrous metal, the turntable does
not attract sensitive magnetic pick ups.

7. This pusher platform, exclusive to the

, provides the tremen-
dous convenience of antomatic play when
desired, without any compromise in re-
production guality. It is acknowledged to
be the gentlest automatic record handling
mechanism ever developed.

8. or ¢opurse, the only record playing
unit which offers all these advantages is
the (Garrard Type A) Automatic Turn-
table. This new kind of preecision unit,
with all its distinetive features proven
and reproven, has become the best known,
best selling record playing component in
the high fidelity field. A legion of proud
owners originally amazed at its $79.60
price, have come to realize that such an
achievement could have been expected
only from the Garravd Laboratories. For
Lterature, write Dept. GR- 22, Garrard
Sales Corp., Port Washington, N, ¥.



...do what b Lo\
the experts do

INSTALL THE

ROTRON

Beats the heat that wrecks the set.
Reduces service calls by up to-40%.

Improves performance by minimizing drift

due to temperature changes within enclosure.
So quiet you have to feel the breeze to know it's going.
Draws 7 watts. Costs pennies a year to operate.
Compact—only 4-11/16” square and 172" deep.
Installs in minutes. Fast, easy, simple.

Write for complete details..,or ask your dealer...

A ROTRON mfg. co., inc.

The Whisper Fan Kit for
Hi-Fi ham radio, TV, and
other home applications,
comes complete with
special mounting hard-
ware, a plug and cord for
electrical connections,
and detailed installation
instructions — ready for
easy mounting in three
possible configurations.
MNET PRICE: $14.85

WOODSTOCK, NEW YORK e ORiole 9-2401

memorize a pilece of musie note-for-note,
Remember that for each speed there will be
a consequent change in key and unless you
are an experf at transposition, I auspeet
that you will encounter considerable diffi-
culty. If I were following this procedure,
I would memorize as much of the selection
as possible at the original speed and in
the original key. I would confine my use of
the slower speeds to those instances where
rythmic clarification is needed. Onee the
diffienlt passage has been grasped rythmic-
ally, the notes themselves can probably be
memorized while the record is playing at
normal speed.

Replacing an Output Transformer

Q. I have an old amplifier which has a
very small and light output transformer.
I would like to know the following:

1. Can I noticeably improve the response
of the amplifier by substiluting a better
output transformer?

2. How can I determine what lype fo
purchase?

8. If it will not fit on the chassis, which
is small, can I mount it alongside the am-
plifier (which is in a large cabinet)? Ernest
Lumer, New York, New York.

A. You can definitely improve the per-
formance of your amplifier by replacing
the output transformer with one having a
heavier core. Of course, this pre-supposes
that the transformer is really undersized
for the amount of power it is expected to
handle. Many amplifiers fall in this cate-
gory so that this is a likely supposition.
Most probably it will not fit on the echassis,
therefore you can place it alongside the
amplifier in your eguipment cabinet. (It
is probably a good idea to do this and leave
the original transformer mounted en the
chassis. Rewiring will thus be made easier,
should you wish to sell the equipment, The
holes drilled into the chassis to allow the
leads from the new transformer to enter
¢an be easily filled with plugs made for this
purpose, You may not be concerned with
this aspeet of the conversion at this time,
but it is well to leave the door open.)

As to the kind of transformer to buy,
the best way to deeide that question is to
search the catalogs for a transformer which
ig designed to mateh the output tubes used
in the amplifier. If you do not know the
impedanee required by the outpuf stage,
vou may find it by using the tube manual.
(It may be necessary to redesign the feed-
back loop). E

SAVE YOUR
COPIES OF

AUDIO

Attractive and
practical for your
home or office

3 for $7.00
6 for $13.00

ORDER NOW — send
theck or meney order

MAGAZINE FILE CO,
520 FIFTH AVENUE
NEW YORK 36, N'KY'

* Each file holds a
full year's copies.

s Jesse Jones Vol-
ume Files for every
publication.

* Covered in duroble
leather like Kivar,
title embossed in 16
Kt gold.

Salisfacton guoranteed

DESCRIPTIVE FOLDRDER
UPON REGQUEST
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Here it is: the first 4-track stereo recorder/player to
give you studio quality performance in your home. The
Ampex Fine Line 1200. Like every Ampex machine,

this recorder has been engineered to exacting
professional standards, There's never any
cross-talk. Just high fidelity sound with low
noise and flutter—comparable to broadcast
recorders. That's because three new heads
permit narrow-track recording and playback.
And a precision tracking technique keeps the

AUDIO e OCTOBER, 1962

What brings a recording studio into your living room?  AMPEX Fine Line 1200.
|

tape in alignment from reel to reel. (We call this Fine
Line alignment. It's the result of a tape guidance sys-
tem previously available only in professional recorders.)

These—and over 160 other engineering ad-
vances — make the Ampex Fine Line 1200
your best buy among 4-track recorders today.
See it at your local Ampex dealer. For details
write the only company providing tape and re-
corders for every application: Ampex Corpo-
ration, 934 Charter St., Redwood City, Calif.
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The sweep and magnificence of a full
orchesfra . . . the intimacy of a lovely
vorce. The pure sound of Grommes faith-
fully reproduces the mood and expression
—with the elusive gquality of “‘presence’’
You are t‘her?:'

i — — 3
L3 B -
Model 24PG 24 watt stereo amplifier, .. ..$ 89.95
Model 36P G 40 watt stereo amplifier. .. . $129.95
Model 70PG 70 watt stereo amplifier. ... .$199.95

Write GROMMES
Division of Precision Electronics, Inc.,
9101 King St., Franklin Park, Il

g&am med
sets the

scene...

LETTERS

Look Here, Mr, Canby!

SIR:

After several years of subseribing to
Auplo and successfully resisting the mild
urge to pour forth my frivial dissentions
with an oceasional author’s article, Mr. Ed-
ward Tatnall Canby has finally spurred me
to action!

Despite my freguent skepticism and in-
ability to duplicate many of Mr. Canby’s
subjective findings relative fo two of his
pet projects, earphone listening and IPM-
multiplex reception, I must admit that I
generally enjoy his approach immensely.
Only his apparent disdain for the funda-
mental enginering approach and his non-
chalant, indeed gleeful, comments on his
persenal abuse of equipment, become oe-
casionally irksome. For example, some of
his remarks as I best recall them: *. ., . I
never make measurements . . . amplifier
manufacturers would faint at running fheir
equipment into zero and infinite loads but I
do if often . . . it says not to change speeds
while the machine ig running but I did it
several times . . . either the truckman or I,
probably I, dropped the tuner . ..,” and so
on.

Mr. Canby’s safaris into the realm of
psychoacoustics (4 most complex subject
demanding exhaustive research and com-
petency on the part of the experimenter in
order to draw valid conelusions and gen-
eralizafions) are gunite amusing, T have
never read of a subject such as two-channel
earphone reprodnction more beaten, flayed,
buried, reincarnated, digested, regurgi-
tated, and rebeaten than this one. I ac-
tually feel sympathy for the earphones,
after reading ome of this never-ending
series, similar to what I would feel for a
patient who had just undergone an opera-
tion for a non-existent ailment, diagnosed
and performed by a high-sehool biology
student! Yes. Mr, Canby, most earphone
listening results in an artificial aural at-
mosphere. No, Mr. Canby, most of us do not
emerge from a bout with the earphones
dripping sweat and ready for psychiatrie
treatment brought about by “one-eared dis-
fortion.” No, Mr. Canby, most of us do not
suffer dizzy spells from highly separated
source material, nor do we feel a mystic
angestral urge to almost completely blend
the channels to alleviate that unbearable
“one-eared distortion.” (Also, by the way,
Mr. Canby, most of us can discern modest
amounts of blending faster with earphones
than speakers and certainly do not have to
approach anything near your “909, blend”
to deteet a difference.) Say, Mr. Cauby,
what kind uof earphones do you listen fo
anyway? If it's the pair you reecently com-
mented on that you played loud enough
to be heard in the next room, perhaps they
are in need of repair . . . perhaps? Or
perhaps your ears need more minor ad-
Justments, or perhaps a little recalibra-

| tion, .. 7%

Now, with regard to FM-multiplex re-
ception, . . . In August Aublo, Mr. Canby
tenderly took us through the trials and
tribulations, pathos and eestasy, of receiy-
ing an FM multiplex broadeast at the in-
credible distance of 100 miles—with the
aid, of course, of a top-noteh (I guess) an-
tenna and a superlative (I guess) funer.
(Woe, the broadeast did have some noise,
however.) Having recently completed a
rather modestly priced tuner and integrated

multiplex adapter kit, and having received
not one but three multiplex stations trans-
mitting at distances of approximately 130
miles (plus seven local multiplex stations
within & 75-mile radius) with ne audibly
noticeable signal distortion, loss of sep-
aration, fading, and of white noise econtent
just perciptibly higher than a comparable
local mone broadeast, I feel that your
“faint praise damnation” is far from rep-
resentative of the present state-of-the-art,
It follows that your remark” ... you're not
supposed to listen to mulfiplex 100 miles
away . . ." is rather questionable, i.e. ab-
surd. By the way, Mr. Canby, fhe “antenna
array” utilized in my home for such “phe-
nomenal” results is a folded dipole con-
structed of lead-in wire supplied with the
kit. Also, Mr. Canby, the Southern Cali-
fornia terrain is not exaetly flat and emi-
nently suited for FM reception. Far from
it! Nor is my home located on a mountain
top; and, in fact, several mountain ranges
lie between the line of sight of these three
“distant” transmitters and my little an-
tenna,

Alas;, Mr, Canby, in light of your treat-
ment of equipment, 1T'S8 A MIRACLE THAT
ANY OF YOUR EQUIPMENT WORKS AT ALL!

JERRY P. DAVIS
5252 Gould Avenue
La Canada, Calif.

(Z'ale that and that, and that. Bui you'll
get your turn next month, Mr. C—Eb.)

Plug-In Heads Aren‘t New

SIk :

Your “Editor’s Review” in the August
issue relative to plug-in tape heads was of
considerable interest to me. I was forced to
read it twice to aseertain if you were ad-
vocating this design approach, or if you
were proposing it as an original idea of
considerable merit. ¥From your comment
that there might be sound economic reasons
as to why this approach is not practical, I
assume that it is the latter reason.

I, therefore, submit that plug-in heads
have been available in commereial recorders
for approximately ten years or more. My
first reeollection is the Grundig Model 819,
followed by the 820 although, of course,
there may have been earlier models with
this feature, These recorders were, for the
period of time and priee bracket, superior
quality instruments utilizing 3-pin plug-in
heads (4) with cireular removable mu-
metal shields, and adjustable (3-point)
base plates for all heads. In addition to
these features the two speeds and directions
were controlled by individual windings on
o hysterisis synchronous motor, and all ac-
tion was of the pushbutton, relay/solenoid
type.

WILLIAM G. DILLEY
577 East Avery Street
San Bernardino, Calif.

BIR:

With regard fo your editorial in the Au-
gust issue, I would like to add my support
te your suggestion comcerning the availa-
bility of plug-in heads which could ensure
accurate alignment. It is this very point
which has prevented me from entering the
tape field.

JaMES O. HiBBITS
8535 Brent Drive
Cincinnati 31, Ohio
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What compact can do everything a console recorder can? AMPEX PR-10

]

The Ampex PR-10 gives you all the features, all the electro-dynamic clutch system to give you fast, gentle
performance of a console recorder. Even remote control, starts and lower braking tension. If you want to monitor
And it's all wrapped up in a suitcase-sized package. on-the-spot, the PR-10 has A-B switches, VU meters,

That means you can take a complete re-
cording studio out into the field, into the
school, the church, industry— anywhere you
need it. The PR-10 features positive push-
button controls; record-safe switch; and sep-
arate erase, record and playback heads. And
there's room for an optional 4-track stereo or
additional playback head. There's also a new

AUDIO e OCTOBER, 1962

phone jacks,output circuits.Moreover, electri-
cal alignmentcontrols are accessible through
the front panel. You get all this. plus a new
Ampex"FourStar”oneyear warranty.Fordata
write the only company with recorders, tape &
memory devices for every application: Ampex
Corp., 934 Charter St., Redwood

City, Calif. Worldwide sales, service. l}@
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South Pacific {Original Broadway Cuast)
Columbia OS 2040

Kismet (Original Broadway Cast)
Columbia OS5 2060

Alert readers {(do we have any who are
not?) have already spotted the reason why
these famous monophonie show allmiins are
being covnsidered In this month’s column. The
story, of course, lies in the inclusion of the
letter 8" (for stereo) in the new numbers
assigned to these staples of the show music
eatalog. Columbia Reeords, after holding out
for several vears, has finally decided to join
the roster of mnjor labels issuing p=eudo
stereo aditiona of ontstanding moeno record-
ings made before the advent of sterep. Decca,
RCA Victor and Capitol have all tried their
hand at re-channeling valuable mone materiul
in order to give It some of the attributes we
take for granted in a full-fledged stereo re-
cording. Some conversions have heen maore sue-
eegeful than others in presenting part of the
stereo illusion. Unfortunately, until Columbia
gave it o try, pseudo stereo had too many
drawbacks to make it seem worth while, The
electronie legerdemain employed up ‘til now
introduced several varieties of distortion—any
one of them ecnongh to autweigh the steps that
had been taken in the direction of stereo
sound. Columbia, it seems to me, is the first
outfit to re-chuunel mono without intreducing
distortion within the sonic range or pulling
the stereo imanges out of shape. Listening to
these familiar-for-n-decade perforimances of
“South Pacific” nnd “Kismet,” it zoon be-
comes clear that Columbin's engineers owe
much of thelr success to o lne of ressoning
that steers away from the impossible. In
“Sonth Paelfie,” when Mary Martln and Eszlo
Pinzo appear in their first duet ln the Twin
Seoliliguies, exach volee i= only a foot or 50 to
the right and leii of center on the average
sterép setup, The chorns of Seabees may not
stretch ncross every inch of space between the
loudspeakers yet solo voices are very ecasy to
spot in their separate locations. Whatever
amount of phase adjustment was used in the
re-recording process. it wans obvlouxly liandied
with circomspection. The workings of the
multiple-dividing npetworks defy detectlon so
long as both channels are in use. The best
clite to the simplicity of the Columbia re-
ehanneling process appears when you audition
the right and left channel of these records
separately. The division of the sonie spectrum
—highs to the left and lows to the right—is
unusually straightforward for such an opera-
tlon. The prudence shown throughout both of
these albums is especially noticeable in the
Kismet recording, No attempt whatsoever is
made t¢ separate the voices of tries or quar-
tets as they become entangled in the Wrizht-
Forrest [Iyrics set to the ornate inusie of
Alexander Borodin. In This iz My BReleved,
based on the third movement of DBorodin's
fomous Quartet in D AMajor, Alfred Drake,
Doretta Morrow, Richard Kiley and Henry
Calvin bilend their voices within the same
area they occupy when the old mono record-
ing (Columbia OL 4850) iz played through n
Btergo system. After carveful consideration of
Columbia’s re-channeling process, one is
tempted to request the re-mastering of addi-
tional material now reposing in their mono
vaults.

Boston Pops: No Strings and State Fair
RCA Victor LSC 2637

The sound of the last Boston TPops sterco

record reviewed lhere, you may recall, left no
jox iu this eorner. The Pops Roundup album
(LRC 2505) was o departure from the usual
miking of Boston’s musleal pride and joy.
When this album of Richard Rodgers tunes
made 1ts appenrnnee, T checked it firar before
gampling any of the other RCA discs In this
month's release, To my relief, the first tune
from “No Strings” unrolled inte the living
room in the normal sound we have come to
expect from Arthnr Fledler and the men of
the Pops. Ag arranged by Jack Mason, the top
sonps from No Strings recelve the classiest
treatment they’ve enjoyed so far on recvords.
My favorite bhallads in the show, Sweetcit
Saounds and Nebedy Told Me, take on the color
that only a tep-noteh string and woodwind
gection ean possgibly give them.

Tlie selections from “State Fair,” in special
arrangements by Richard Hayman, include the
two brand new songs Redgers added te the
score of the latest motien picture version.
Afure Than Juat ¢ Friend and Willing and
Enger were written by Rodgers on condition
that he be allowed to supply the lyries of the
addirional tunes, In a gesture typieal of those
in the very top rank of current composers,
Dick Rodgers assured the movie studlo that
it was under no obligation to use the songs
should it fiml them unsatisfactory. The inclu-
sion of the new songs lo this recording dem-
onstrates that Arthur Fiedler shares Holly-
wood's epinion regarding the aecceptability of
Rodger's Intest dilm effort.

lan Fraser: For the Young at Heart
Richmond Tape RPX 49009

The latest series of tupes on the Richmond
labal offers further evidence that the percns-
sion eraze of the past few years has run its
course. During the period when the popularity
of percussion recordings was at full tide, tape
fans had ample opportunity to see how the
Inws of supply and demand kept the price of
percussion reels up o the neighborhood of
eight dollars. Several lnbels, of course, were
willing to divest themsgelves of unlimited quan-
tities of pevcussion tapes at that price but
virtunlly nothing was available to the tape
fan looking {for percussion releases in the
$4.50 price range. Now Richmond, long
aetive helow the five dellar price horder, has
isgned o new group of tajpes in a special series
called “Percussive Steren.” It would be slight-
Iy wide of rhe mark to call this group of re-
leases a “poor man's’ Phase 4 Series because
the separation nowheére approsches the exag-
geration of the higher-priced T.ondon line.
Movement of sololsts in this reel by the Ian
Fraser orchestra is held to a minimum. The
only gimmik used in the arrangements is the
vencérahle one of repeating in the left channel
n phrasze just heard in the right channpel. In
all fairness, it should be pointed out to any-
one contemplating a sizenble Investment in
percussion tapes at this lower price that the
performances simply do not appronch the deft
smoothness of the ounifits featured on the
earlier percussion recordings. The sound eould
be called only middle-of-1the-road at bese since
there is little evidence of the startling pres-
ence that GBrst eatapulted this type of record-
ing into the liraelight.

Roland Shaw: Band Concert
Richmond Tape RPX 49012
The lineup of marches by Housa, Alford and

Bagley is a familiar one but this is not a
hand eoncert in the vsual sense of the phrase.

The explanation lies in the full title of the
performing group, This tape features the Ro-
land Shaw Band and Orchestra in 8 collection
of standard marches, The idea behind the
aibum i3 a fairly novel one, combining the
virtues (if band purisis will accept that term)
of a large dance orchesira with that of a
versatile marching band. As soon as the band
instruments establish the fdentity of Sousau's
Semper Fidelis or Bagley's Natiore!l Emblem,
the Shaw arrangements suddenly ’mu—_m!.\_)cn
the saxophones and clarineis of a swinging
danee band. Throughout the program, the
band elements have no trouble keeping them-
selves in & predominant position bhut this reel
cannot be listed under the heading of regular
band musie.

The audlo quality of the tape received for
review 1s a pretty dismal affair. It i3 quite
ohylous that this particular reel is an exeep-
tion Lo the rule becanse the ether Rlchmond
tapes received the same day Bboast normal
processing. ‘The least likely adjective that
could be applied to the sound of this four-
track reel is the word robust, The mid range
is wealk nnd the highs begin to asunile nor-
maley on a large system only when you intro-
duce a sharp cutoflf at 7000 ¢ps. It's not easy
to explain this siate of affairs in the equaliza-
tion of these Richmond reels because the com-
panion tapes in the same month’s release be-
have pretty much in the manner of Kichmond
tapes of the pust. That is, the pre-emphasis
in mest cases ig guite moderate up te 10,000
eps. I find that any steep upward curve above
that figure can he smoeothed out without too
much difficulty. The messy part of the job
comes when you try to get rid of excess Dre-
emphasis below 10,000 c¢ps. It's one thing to
mateh 4 known ¢urve when you're compensat-
ing for unwanted highs; it’s quite another
maiter to try to overcome a goof om the part
of some technielan who set the egualization
when runzning off this particular tape. No one
can deny that the duplieating staff of United
Stereo Tapes has lts bands full when it comes
to figuring out the equalization for all the
different lnbels they Landle in the course of
a daily run. Assuming that the Richmond
working tapes sent over from England were
similar in egualization, it should be pessible
to provide four-track dnplicates that are uni-
form in equalization within a given label.

5 Guitars . . . 50 Fingers

Richmond Tape RPX 49011

Of the three Richmond tapes reviewed this
month, the best sonnding one Is this reel star-
ring guitars, drome nml Hammoend organ un-
der the directlon of Mark White. On more
than one gecasion during the course of this
tape, one is tempted to speculate about the
possibility that a five dollar tape delivers its
best results when the musical Jostruments
involved do not present too serious a challenge
to the recording procvess. Such a2 conelusion is
almost unaveidable when you weigh the differ-
enees in the latest Riclnnond tapes. The zmall
sroup heard here in closeup enloys cleaner
sound throughout the range of the tape and
the balance of highs and lows presents no
problem in playbuek, More than most Rich-
mond relenses, this reel goes in heavily for
novelty effects deslgned to enhance the tonal
range of the guitnr, Yack the Knife, The Hot
Canagry, and Swinyin’ Shepherd flues provide
some of the more obvious outlets for the fr-
ranger's playfulness.

Julie and Carol at Carnegie Hall
Columbia OS5 2240

This release nnderlines in no uncertain
terms the basic problem encountered in trans-
rerring a musical TY production to the record
medium, When Julie Andrews and Cuarol Dur-
nett appeared on television at Carnegie Hall
some months ago in a show tailored Lo their
unigue talents, Columbia Records taped the
awdic portion of the program for release in
this form. I sampled the record with consider-
able curiosity becanse I happened to catch
most of the televised program during one of
my rare evenings at home when turntables
and tape reels were stationary for an hour
or two. Here wns one oceasion when o reason-
ably accurate comparison conld be made of
the entertainment values inherent in stereo
sound as opposed to mone sound coupled with
TV picture. Considering the present recording
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THE FISHER ' STraralinmr

The easiest FM Multiplex
tuner kit to build...

is the one you would choose
for performance alone!

The Fisher KM-60 StrataKit is the inevitable
choice of the kit builder who has considered
the pros and cons of every FM Stereo Multi-
plex tuner available in kit form today. The
KM-60 is by far the easiest to build—because
it is a StrataKit. It is by far the finest per-
former —because it is a Fisher.

The StrataKit method of kit construction
is a unique Fisher development. It makes kit
building sc easy that there is no longer a dif-
ference between the work of an experienced
technician and of a totally unskilled novice.
Assembly takes place by simple, error-proof
stages (Strata). Each stage corresponds to a
separate fold-out page in the instruction
manual. Each stage is built from a separate
transparent packet of parts (StrataPack).
Major compeonents come already mounted on
the extra-heavy-gauge steel chassis. Wires
are pre-cut for every stage — which means
every page. All work can be checked stage-
by-stage and page-by-page, before proceeding
to the next stage.

In the KM-60 StrataKit, the franf-end and
Multiplex stages are assembled and pre-
aligned. The other stages are already aligned
and require a simple ‘touch-up’ adjustment
by means of the tuner's laboratory-type
d'Arsonval signal-strength meter.

When it comes to performance, the uitra-
sophisticated wide-band Fisher circuitry of
the KM-60 puts it in a spectacular class by
itself, ts IHFM Standard sensitivity of 1.8
microvolts makes it the world's most sensi-
tive FM tuner kit. Capture ratio is 2.5 db;
signal-to-noise ratio 70 db. Encugh said.

Another outstanding feature of the Multi-
plex section is the exclusive STERED BEAM,
the Fisher invention that shows instantly
whether or not an FM station is broadcasting
in stereo. It is in operation at all times and is
completely independent of the tuning meter.

Everything considered, the Fisher KM-60
StrataKit is very close to the finest FM Stereo
Multiplex tuner that money ¢an buy and by far
the finest that you can build. Price, $169.50*.

FREE! $1.00 YALUE! Write for The
Kit Bullder's Manual, a new, Illus-
trated guide to high fidelity kit
construction,

The
Kit Bulider's
Manual

FISHER RADIO CORPORATION

21-29 44th Drive,
Leng Island City 1, N. Y.

Please send me without charge The Kit Builder's
Manual, complete with detailed specifications
ot all Fisher Stratakits.

Name.

Address.

Clty. Zone State

THE FISHER

S rACTORY-WIRED (KM 81], $219.50. WALNUT OR MAMOOANY CABINET, $24,95, METAL CABINET, 515,95,
PRIGER SLIAHTLY HIGHES 30 FHE FAR WEST. EXPORT: FISHER RADIO INTERHATIOMAL, YNC,, LOMG ISLAND GITY Ly N, ¥, GAHADAL TRI-TEL ASSOCIATES, LTO ., WILLOWDALE, DNT.
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The perfect companion
for
professional recording

Foster's dynamic DF-1 is an omnidirec-
tional bar-lype microphone for both
professional and home use, This versatile
mike weighs only ¥4 Ib. including cord,
and is just 3%” long and %" in diameter.
Yet it has a range of 100 to 12,000 c.p.s.
and sensitivity of —58dB (50 K2} +3dB
at 1,000 cfs {OdB=1V/ubar). Your
choice of 600 ohm, 10,000 ohm, or 50,000
ohm impedances.

Rugged and precision made, the DF-1
assures professional results right in your
living room. Used with hi-fi, stereo, or
tape recorder it faithfully recreates a
broad band of audio frequencies —and
takes up less space doing it. The DF-1
can be hand held, suspended from its
neck cord, or clipped to your lapel. A
strong diecast [rame gives it complete
protection for long trouble-free service.

You can get this A
outstanding all-new
microphone now at
popular prices. For
further information
write directly to the
address below.

FOSTER ELECTRIC CO., LTD.

384 Shimo-Renjaku, Mitaka, Tokyo, Japan
CABLE : FOSTERELECTRIC MUSASHINOMITAKA
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and the television production that preceded
it, one factor does not stand out in the com-
parison. Conirary to my expectation, steréo
doesn’t play as important a role in the re-
corded version as I thought it would. Fer all
the added presence that the stereo recording
provides——and the sound is right up there
with Celumbia’s best—it would appear that
stereo and improved f{requency response cal-
not substitute for the information that the
eye takes in when two first-rank professionala
are vying for attention in the spotlight. Cer-
tainly no recording, mono or stereo, could be-
gin to capture the rognish parade of unin-
bibited faclal anties that are the stock In
truda of Carol Burnett. On the other hand,
without these very same visual attractions
{or are they to be labelled distractions in this
caze) the impartial microphones reveal a Bur-
nett singing volce that is far more plensing
and subatantial than the one heard on a typi-
cnl TV receiver. Julie Andrews, of course,
reglstera with equal effectiveness in each me-
dinm, Considered with any degree of objiectiv-
ily, the first three production numbersz on the
record are hardly worthy of profound atten-
tion. Things do begin to pick up a bit when
the entire cast goes Into o takeoff on the
Moiseyey Dance Ensemble and a parody of
the Trapp Family which served as the in-
spiration for the musieal, “Sound of Music.”
The highlight of the show, and the record, is
the smooth flowing medley by Julie Andrews
and Carol Buraett traclng the history of musi-
¢il comedy froin the days of the Floradors
shows to the tough, hard-as-pavement lyrics
of Leonard DBernstein’s "“"Weat BSide Story.”
An amusing moment in the middle of this
kaleidoscope of meledy occurs when Carol
Burnett preempts the famous Wouldn't It Be
Foverly from Julie Andrews” “My Fair Lady.”
The free-wheeling finale finds the stars tearing
down the rafters with a Texas-size version of
Big “D* from Frank Loesser's “Most Happy
Fella™” as an appreciative audience proves that
it's still the best tonic avallable to any re-
corcéing artlst,

| Patrick Galvin: Irish Drinking Songs

Offbeat 4022

Add a new name to the not ineonsiderable
list of singers who have come to records from
the Emerald Isle. Patrick Galvin does not con-
fine himself to Irish songs that might be en-
countered only when spirits are fowing freely.
All the tunes recorded here by thls subsidiary
label of Riverzide Records are songs that could
be heard at any typical Irish get-together
koown as the “hooley.’” This terms refers to
& social evening ino Ireland that is ap: to in-
clnde dancing as well as singing, and food as
well ag drink. Whether the setting iz n coun-
try kitchen or a more claborate eity public
house, the ogceaslon !s never a solemn one
deapite the occaslopal inclusion of natlonnl
{or *“rebel") songs and ballads. Unrecon-
structed Hibernians may feel that thiz album

| inclodes u few ton many tanes of Anglo-Irish

origin for the makings of a completely relaxed
evening but Patrick Galvin's unagsuming de-
meanor is sure to begulle them whetlier he's
singlng a universally known barracks-room
ballad such as One-Hyed Reilly or the most
famous Irish drinking song of them all, The
Cruiskecn Lawen (The Full Little Flask),
There is no shortage of stalwart favorites
throughout the album as sung to the accom-
paniment of the banjo and gultar of Al Jef-
friea. From the first words of the tongue-
tripping Sup of Good Whiskey, sunz to the
tune of The Irish Washerwoman, to the final
melody The Parting Gless, whose flavor of
Robert Burns has not prevented it from be-
coming particularly popular in the sonthwest-
ern countles of Ireland, this is one album that
eould help you see double without recourse to
steren,

Hugo Winterhalter Geoes . . . Continental
RCA Victor LSP 2482

Most of the Winterbalter stereo dises have
a unlque recording curve that amounts te a
soni¢ trademark. As in the case of other atereo
discs that do not adhere to the RIAA record-
ing characteristic, Winterhalter's recordings
gound almost pormal on my system when
played at lower than normal volume, Ralse the
Ievel a bit and the tep end begins to sound
eramped. It just doesn’t have the freedom of

the regular RCA stereo disca. At higher levels,
the “Winterhalter” curve also takes on a tub-
hiness In the low end. On a reasonably flat
system the confined highs present more of &
problem than do the somewhat bloated lows.
Where matters really get out of hand is on a
sound system that has a peak in its speakers
anywhere in the region between 50 and 100
eyeleg, Under those circumsinnecs, the bhasa
on this record puts on a thoroughly convine-
ing imitation of an old-fashioned juke box
standing on a loosely nailed floor. As for the
musical contents of this record, the tidbits
gathered from all the corners of Lurope re-
veive the predietably glib treatment that lo-
varinbly sets apart most of the Winterhalter
arrangements. 1f you're not in the mood for
the sleek approach, it is possible to find more
authentle-sounding versions of Never on Sun-
day, Velare, and Mademuiselle de Paris.

Philip Green: Great Waltzes from Gilbert

and Sullivan
Riverside RLP 97530

1t takes a reécord such ag this one to re-
mind us how littie progress Gilbert and Sulll-
van have made in the catalog of instrnmental
recordings, I had always entertalned the ldes
that, kieking around in stores, there were at
least a half dozen non-voeal recordings de-
voted to light arrangements of some of the
boetter-known nuggets from the enorinoud
G & 8 storebouse. It was not until I began to
search through the one LI® catzlog that every
record dealer has to consult whenever a “dif-
fienlt” customer shows up at his counter, that
I began to reailze how sparse the Gilbert and
Sullivan instrumental repertory really is. In
the firgt place, the section of the catalog de-
voted to Popular Music of this and other
countries huas no gpeclfic listing under elther
Gilbert or Sullivan. This, incldentally, is an
old problem in the pop section of the catalog
where you ean find any recording currently
in print—provided you have the name of the
artist who recorded the darn thing, The list-
ings under G & S in the classical section re-
veal, in addition to the regular recordings of
the complete operettas, only a small handful
of instrumental albums. This Riverside disc
Is only the second recerding in the current
catalog to offer excerpts from the foll stage
productions in arrangements for light orches-
tra. Two other albums {(Angel $-25625 and
3-35788) offer band music from G & 3 scores
as played by the Heots Guards Regimental
Band and the Band of the Royal Milltary
School of Music respectively. Thls iatest re-
lease in the Riverside popular series concen-
trates on & dozen waltz sougs found in efght
Gilbert and Sullivan operettas. Since this re-
cording, like the Angel relenses for band, was
produced In England, the idlom has been well
preserved in special arrangements by Philip
Green and hiz orchestra., The steree sound s
constderably richer and cleaner than the mono
sound of Rlverside’s earlier Englizh releases.

Cy Coleman: Broadway Piancrama
Capitol 5T 1740

A chap may play a fine piano for years At
supper clubs in top Manhattan hotelzs and
nehieve only modest fame—until he writes
the scora for a major Broadway musical, After
that, it's only o question of time bLefore a
major record label decides that his piano
playing deserves a wider audience and invites
bim to survey the Broadway scene from the
vantage point of his keyboard. Such a com-
bination of events underlies this particular
recording by Cy Colempn. The breezy score
penned by Coleman for the Lucllle Ball musi-
eal, “Wildeat,” placed him several noiches
above the other cocktail pianists still trying
to make themselves henrd over the clink of
glasses, His fresh glant on some of the great
Broadwry shows of the past is neatly pack-
aged in this new Capitol release. Agsisting
Coleman Is a discreet trio made up of guitar,
bass, and drums. Another trio, this one com-
prising three feminine voices, is heard in just
a phrase or two of a lIyric at the openiog,
and again at the close, of each song. This
helps te identlfy some tunes that go back to
the mid-Forties. In addition te well-known
scores such as *Guys aad Dolls,” Kismet,
“Finlan’s Ruinbow,” and at least one tune
from *“Wildeat,” several shows that deserved

{Continued on page 86)
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DYNAMIC MASS
less than .5x 107" gms

PERFORMANCE RANGE
6 to 30,000 cps

CREATORS OF THE EMPIRE TROUBADOR . . .

IS THE LA

YOU'LL
 EVER BUY

B .
ENGINEERED TO OEUTPERFORM}!EOUTLAST AND OUT-
PLAY ANY CARTRIDGE ON THE |MARKET TODAY.

A RESEARCH TRIUMPH — THE AMAZING DYNA-LIFE* STYLUS
Its ultra-sophisticated hand- polished dmrr:ond- stylus is the world's
lightest. Coupled with.a new magnetic element of lowest dynamic mass,
this assures the longest possible life of the Empire 880P.

Lower dynamic mass and higher compliance than any other cart-
ridge made . . . eliminates distortion and makes possible a lighter

COMPLIANCE

stylus, better frequency response, greater channel separation, and 5 30x ]O_ﬁcm/dyne

the remarkable new standard for ...

TRACKING FORCE—AS LOW AS 1/4 GRAM
At such low tracking force, the Empire B80P not only eliminates record
wear, but also eliminates distartion, To achieve the benefits of low force

tracking with the 880P cartridge, a tone arm capable of tracking at
such low levels must be used. We track every cartridge with the Empire

9B0 arm at less than a half gram before releasing it.

This is well beyond Greater separation than any other
the range of human cartridge means greater enjoyment
hearing of stereophonic sound

BMPIFE 8807 usopic wet s

*Patent Pending EMPIRE SCIENTIFIC CORP., GARDEN CITY, M. Y—WRITE FOR LITERATURE

CHANNEL SEPARATION
more than 30 db

WORLD’S MOST PERFECT RECORD PLAYBACK SYSTEM
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Edward Tatnall Canby

SOME DOUBTS
ABOUT BALANCE

The sweetest agony in hi fi is that of
doubt, Where would we all be without it?
Doubt and enthusiasm go hand in hand,
The hi-fi enthusinst is by definition the hi-fi
doubter too. You seldom find the one with-
out the other.

Buy a new diamond stylus and the next
day—doubf ereeps in, Is that ever-so-faint
distortion still there? Is the new needle
defective? Is fhere something else wrong
and it wasn't the old needle at all? The
preamp on the Dblink again? That new
tweeter—maybe its cone is rubbing?

Treat yourself to a test record and then
find out how delieionsly doubtful is every
aspect of your steree performance. One
thousand cyeles — sel level . . . twenty
thousand cyeles . . . eighteen thousand —
What? The system isn't passing eighteen
thousaud? Nothing but needle serateh? Or
maybe you're just getting old. Dreadful
thought—uever sgain the sound of eighteen
thousand eyeies! Let's try it louder. ONE
THOUSAND CYCLES—SET LEVEL. In
an hour you'll be a nervous wreek, and loy-
ing every minute of it.

0f course you can't go around having
doubts about positive things like complete
breakdowns. Tubes go red and blue and
smoke pours ont, One speaker goes dead.
The diamond stylus hits a serateh and ilies
out of its mounting, leaving n hole that
fuzzily plays two adjacent grooves at the
same time. These things are beyond doubt;
they can be fixed and all you need is cash,
which is always a pleasure to spend and
never more so than when you shouldn't be
spending it. The doubtful things are the
subtle things, the evaneseent troubles, the
subjective elements, the problems that can
never e solved. Like stereo balance.

A letter reached me awhile ago, for in-
stanee, from a reader who shall be name-
less, though his observations are reasonable
and correct. He is “prececupied,” as he
says, with the balance between hiz stereo
speakers. Ie is doing some heavy thinking
about it. “I spent a pile of mouey a few
Years ago on stereo equipment, and when
the channels are halanced right it really
sounds terrific. It sounds pretty good, too,
when it is out of Lalance, but to get that
marvelously real illusion that sterco can
give, the balance has to be just right.”

Al, here we go! For how does one define
just right? A fine doubter’s paradise!

“I find that not all records seem to bal-
anee at the same setting of the balanee con-
trol. I'm not sure whether this variation is
due to vagaries of my amplifier or whether
the records themselves have heen cut with
differences between the channel levels. ...
What T do when I listen seriously is to sit
on my ‘listening seat’ and fiddle with the
balanee eontrol until everything seems just
vight. Unfortunately, the record is some-
times half over Lefore this happy state is
arrived at.

“Of course if a record has an unusual
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halance point, I'll write it down on the back
of the jacket; but new records sometimes
entail the making of some rather agonizing
deeisions. And when the day comes that T
have enough money saved up to buy an FM-
multiplex tuner. , . .

MMore complications, of course. But even
without a tuner there are problems galore.
He is entirely right. Even with an electrieal
balanee meter, as this reader correctly fore-
secs, doubts ean still arise. Ile points out
that last year T recommended a balance and
phase mefer (Stereosonics PH-1}, saving
that balanee and phase were both easily
determined by a glance of the eye. “Mail
order eatalogues . . . list several of these,
but the deseriptive literature accompanying
them makes no mention as te how small a
difference, in volts, the ear ean pereeive and
whether the meter movements are of this
order of sensitivity. I am still left with the
gnawing question of whether the determina-
tion iz as accurate as ean eventually bhe ae-
complished by ear: after all, it is the ear
that must be satisfied.”

Right. I can assure him of one thing, The
halanee meter does determine the eleetrical
balance between channels more aceurately
than most ears. To seftle this peint fac-
tually, you need only switeh to nono, send-
ing the same signal through both ehannels
of your system, and the meter will balance
the voltages to the speakers with all the
exaetitude you can ever need. But is this
all? Far from it.

Sterco balunce is one of these things that,
as I onee put if, involve plural troubles.
Not one, bur many factors are involved.
You will worry yourself sick if you hope to
find « perfect, factually correct balanee for
sach stereo expertence. Too many variables,
some of in your equipment, others heyond
your eontrol in the recording and/or broad-
casting. To enjoy sterco, therefore, one
must strike another kind of balance, that
between doubt and certainty, then learn to
live with it. Beyond that point, no amount
of “gunawing” is going to help, exeept that
which can be satisfied by sheer listening, to
fiud the most immedintely satisfying ar-
rangement. And it'll surely be one halance
teday, a different balance tomorrow.

The balance meter, if T am right, over-
looks one factor, that of speaker efliciency.
If your speakers are identieal, as they
should be, then their efliciency is the same,
I3ut if not, the clectrical balance may turn
out to be a lopsided one and you'll be back
whare yon were, to the ear-adjusting sys-
tem, for all your pains. The simplest way
to get off to a good start, then, is to shove
a mono signal through your two speakers
and “twiddle” the controls until the sound-
image is just halfway Dbetween speakers
when you are halfway between them your-
sel, This will take efficiency into aceount
and—another minor but erucial item—it
will take into account the often eonsider-
able differences between the acoustical situ-
ation of the two speakers. A speaker with
witlls both behind and at one side will be
louder than one placed against a single

wall, Short of an architectural rebuilding
or a redeployment of rour whole system, or
maybe a reflecting sereen behind and
around the “weak” speaker, the best thing
you can do is to ecenter fhe mono signal by
ear where you want if, then shift {o stereo,
With luek, the stereo will sound balanced
too. But don’t count on it.

If you are persistent, of eourse, you
won’t be satisfied merely with a final bal-
ance; you'll want each element in your
system in Dbalance, What a field day for
tinkering! Pirst is your magnetic pickup.
Is it uniform in the two channels and bal-
anced in over-all output? A lot of them
aren’t or weren't. Fven with handsomely
similar curves, the two channels aren't al-
ways of an equal output. And some types
tend to wvary their relative ountpnt with
gravity. That iz, if your turntable leans to
one side, the pickup will throw its ontput
balance off-center. Yon eould make a nice
turntable level meter out of one of these by
hooking it to a balanee meter! Side pull in
some changers causes the gravity-sensitive
type of pickup to swing and sway the musi-
cal image from one side to the other, most
seasickishly.

Balance out your pickup as well as you
can via compensation elsewhere. There isn’t
much else you can do exeept turn it in for
another if you find its two sides are un-
cqual. (You ean check this to some extent
by using a channel reverse switeh—Dbut
there are other things that must be checked
and elear in your mind first, or you'll soon
be in a mess of eonfusion.)

What of the plhiono preamplifiers? Ts their
gain equal, on the two phono channels?
Also omn the two tape-lhead ehannels, which
normally are in the same cirenit? With pro-
fessional equipment you ean check this sort
of thing pronto but if you are merely a
warried hi-fi enthnsiast it isn’t so easy. You
can play off one factor against another—
eliminate the pickup balance, for instance,
by feeding only one of its chaunels iuto
hoth preamps. Most control systems allow if.
Some preamps bhave level sets for each input
and lots do not. Either way, if you suspect
a difference in preamp gain, just make
yourself a mental note that you think one
preamp has more umph than the other:
and resolve to keep on checking. Chances
are ten to one that youwll run into further
contradictions that will have to be ex-
plained away.

Then there is the dual power amplifier,
One of mine, u most respectable aund de-
pendable job, a sort of allaweather model
(I've carried it through rain and snow and
sleet), has from the beginning given me
more umph from one of its ehannels than
the other, The maker was most considerate;
he put level sets on his inputs; so T ecan
balanee the sum-total of everything as it
emerges from the amplifier. T just tone
down the stronger ehannel to mateh the
weaker one and let it go at that. Plenty of
power left over. If T were really persistent,
I suppose, I would remove all the tubes,
mateh up new ones, and try again. Prob-
ably the output would swing the other way.
I'm both mildly eynieal and well contented
with things as they are and I'm not worried
at all. Not yef, anyhow. . .,

Let’s not go into FM-multiplex balance.
Frankly, my early experiments in multiplex
tuning were balance nightmares, It wasn't
the fault of the tuners—what plagued me
was merely that a new pair of unknown
signals was introduced into my carefully,
beautifully, painstakingly balanced system
and in seeonds the whole thing wasg chaos!
For, when you get down to if, most stereo
rigs are a passel of “cheeks and balunees,”
a bateh of unbalances averaged out, a house
of ecards ready to fall apart, given a breath
of change. And omce you start trying to
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Semi-Kit $99.95

IUILOINE THE SEMI-KIT:

The two most critical sections, the front end and 4
IF's through to the detector, are entirely pre-wired
and pre-aligned for best performance on weak sig-
nals {fringe area reception).

For the third mast critical section, the heart of the
stereo demodulator, you simply mount and solder the
components on a high quality circuit board. Pre-
aligned coils eliminate all adjustments. The rest is
non-critical and easily accomplished with the clearest
pictorial drawings and mest therough-going step-by-
step procedure in the industry.

THE SIRCUIT

the front end Consistent and reliable printed cir-
cuit, Ultra-sensitive, stable, and Jow-noise. Wide-band
design. Rugged plated stezl housing for protection
and shielding. Meets FCC radiation requirements.
Precise temperature-compensation for freedom frem
drift without AFC. AFC provided with defeat for con-
venience. Indirect gear drive is backlash-free and
eliminates possibility of microphony.

the IF strip Four IF amplifier-limiter stages (all that
will do any good) and an ultra-wide-band ratio detec-
tor, all pre-wired and pre-aligned. Designed with the
utmost practicality so that the simplest alignment
is also the alignment for highest sensitivity and prac-
tically lowest distortion. {Important to you if a serv-
ice alignment is ever required.) Qutput is flat to the
limit of the composite stereo signal frequency spec-
trum 1o eliminate any need for roll-off compensation
in the sterea demadulator,

the stereo demodulator Ten stages for unequalled
performance capabilities. EICO's brilliantly-engi-
neered zero phase-shift, filterless detection circuit

S ey b, L
2@} @] je e {®
- e T

70-Watt Integrated Stereo
Amplifier ST70

Kit: $99.95 Wired: $149.95
Includes Metal Cover

40-Watt Integrated Stereo
Amplifier 5T40

Kit: $79.95 Wired: $129.95 Rl
Includes Metal Cover

Over 2 MILLION EICO Instruments in use. :
Most EICO Dealers offer budget terms.

R B N ST et ke

@ ® T & ®

FM-AM Stereo Tuner ST96
Kit: $89.85 Wired: $129.95
Includes Metal Cover and FET

btz M Multiplex

W, AT = e

Wired $145.95

{patents pending) eliminates ioss of separation due
to phase-shift in the sterso sub-channel before re-
covery. Complete rejection of storecasting interfer-
ence, Cathode follower driven, sharp cut-off 15Ke low
pass filters in each output channel.

Two slide-rule dials in a line: one, a station fre-
quency dial with the famous EICO “‘eye-tronic''®
tuning-eya travelling along it to indicate the exact
center of each broadcast channel; the other a log-
ging dial with an automatic stereo indicator lamp
travelling along it in tandem with the tuning-eye to
il;dicate when the station tuned in is broadcasting
stereo.

Massive extruded aluminum panel and side rails, ex-
quisitely brushed and ancdized pale gold, with baked
epoxy brown, perforated steel cover.

Pre-production field tests brought back lhe repert
""Definitely a fringe-area stereo tuner,” which is
simply the meaning of our iaboratory measuremenis.
We know, for example, that full limiting is achieved
at 10uV input signal, meaning that the low distortion
and noisz specifications (the full benefits of FM)
will apply to all but the most distant and dIfficult-to-
receive stations. The sharp selectivity you need when
a tuner is that sensitive is here also (a strong local
station and a low-power station 100 miles distant
separated by only 0.4 mc, each had its own sharp
tuning-in_point on the dial}. While signal levels as
low as 2.5u¥ will produce phase-locking for full
stereo separation, very strong local signals will pro-

whinarir ey

4-Track

MX99 (Patent
Pending)

Kit: $39.95
Wired: $64.95

Cover Optignal $2.95

Transistorized
Stereo/Maono

Tape Deck RP100
(Patents Pending)
Semikit: $295.95
Wired: $399.95

= Carrying Case $29.95
= Rack Mount $9.95

Includes Metal Cover anp FET

duce no higher output from the FM defector than a
10uY signal and will not be degraded in guality by
overloading the sterep demodulator. Distortion is
very low, both in mono and sterep, so that the sound
you hear has that sweetness, clarity, and freedom
from grating harshness that results from absence of
distortion. The stereo output signals are so clean
that there is not a sign of the 19kc pilot carrier or
the re-inserted 38kc sub-carrier visible on a scope
presentation,
Antenna nput: 300 ohms balanced. |HFM Usable Sen-
sitivity: 3uV (30db quieting), 1.5u¥ for 20db quiet-
ing. Seasitivity for phase-locking {synchronization) in
sterep: 2.5 uV. Fult limiting sensitivity: 10u¥, IF
Bandwidth: 280ke at 6db points. Ratio Detector Band-
width: 1 megacycle peak-to-peak separation, Audio
Bandwidth at FM Detector: Flat to 53kc discounting
pre-emphasis, IHFM Signal-to-Npise Ratio: —55db.
IHFM Harmonic Distortion: 0.6%. Stereo Harmonic
Distortion: less than 1.5%~. IHFM IM Distortion:
0.1%. Output Audic Frequency Response: ==1db
20cps-15Ke, 1HFM Capture Ratio: 3db. Channel Sepa-
ration: 30db. Audio Output: Q.8 voit. Output Imped-
ance: low Iimpedance cathode followers, Controls:
Power, Separation, FM Tuning, Sterep-Mono, AFC-
Defeat. Tubes: 1-ECC85, 5-6AUS, 1-BALS, 1-12AT7,
2-12aU7, 1-6D10 (triple triode), 1-DM70 (tuning-eve),
1-EZB0 rectifier, & signal diodes, 1 neon lamp.
Power Source: 117V, B0¢ps; 60 watts drain; extrac-
tor post fuse. Size {HWD): 5%" x 1574" x 113%™
Weight 17 1bs.

*Actual distortion meter reading of derived left or
right channel output with a stereo FM signal fed
to the antenna input terminals.

EICO, 3300 N. Bivd., L.I.C, 1, H.Y. A-10 i
I [0 Send free 32-page catalog &

dealer's name. |

[J Send new 36-page Guidebook to [

HI-FI for which | enclose 25¢ for = l
postage & handling. H

]

‘ Name. a— I
£

| Address il
=

] | City. Zone State L= I

; ®1962 EICO Eiectronic Instrument Co,, Inc.
/ 3300 Morthern Boulevard, L, 1. C. 1, N, Ya

Listen to the E!CO Hour, WABC-FM, H. Y. 95.5 MC, Mon.-Fri., 7:15-8 P.M. » Export Dept., Roburn Agencies In¢., 431 Greenwich St., New York 13, N. Y.
“Visit EICO Rooms 518 & 522, N. Y. Hi-Fi & Music Show, Oct. 2-7.”
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to make professional quality stereo
tape recordings your recorder must

have yﬂ i Lﬂ three heads

All professional tape recorders have three separate heads—one erase,
one record, one playback. Record heads and playback heads have different
gap widths. A wide gap record head is a must to record all the sound on the
tape. A narrow gap playback head is a must to reproduce all the sound from
the tape. Professional quality sound on sound recordings can he made only
on a recorder with three heads.

The Concord 880 was designed for Connoisseurs of fine music—for
those who want to hear and appreciate the difference between ordinary
tape recordings and the fine professional recording and sound reproduction
of the Concord 880.

Other important professional features of the Concord 880 include:

® all push button operation
m 4-track stereo record—playback
= new varisync flutter free
salient pole drive motor
= sound with sound recording
u exclusive Concord computerized
channel indicator

® three speeds

= buiit in menitering

= dual full range speakers
= 10 watt dual amplifier

s dual cathode follower high
impedance outputs

The 880 includes two professional dynamic microphones in a compact unit
perfect for use as a portable stereo recording and playback system—ideal
as a permanent part of your hi-fidelity music system.

Compare the Concord 880 and see why it offers much more—
in performance—in features—in reliability—in value.
Make a recording quality comparison test at your dealers—
if you're a connoisseur you'll hear the difference.
If you'd like a copy of Concord’s booklet, “All the Facts”
send I0¢ to Concord Electronics Corporation
The best value in Stereo Tape Recorders—under $400.00

CONCORD 880

—l CONCORD ELECTRONICS CORPORATION

809 North Cahuenga Boulevard, Dept. L, Los Angeles 38, California

re-do all the work, you're in a real nest of
trouble. Unless, as I say, you are a profes-
sional, Or an advaneed amateur with a eool,
reasonable head on your shoulders and a
tendency not to jump to conclusions. Not
ever.

And so—we have balanced our home sys-
tem. As any commonsense hi-fi fan knows,
you do it the other way ’round from my
aceount, which has followed the current,
so to speak. (I know—alternating currents
don't go anywhere. But we assume that the
signal “travels” from pickup to preamp,
and se on.) The way to do 1t is to check
speaker balance first, then move back to
power amplifier—all on a single signal—
and then branel out into each and every

air of feeding circuits . . . but let’s leave
the whole thing lay. I'm working up a good
headache just thinking about it.

So—assume your system is balanced,
throughout. Let's just say it is balanced,
And assume, too, that your identical speak-
ers are in identieal and complementary po-
sitions for an ideal acoustical balance. We
then approach the delicate problem of hal-
ance-after-the-fact, i.e. balance in the in-
coming stereo signal. That’s where I start-
ed. And it is where T will end. Because ten
seconds’ thought will convince you that
there is no conceivable way in which one
can cheek the balance of a sterco recording
except by using one’s own best guesstimate,

You say that so-and-so record of Haydn
is all off-balance, because the left side is
obviously louder than the right sidest I
answer you that Haydn wrote for string or-
chestra and the violins do most of the musi-
cal work, Most of the time you'll find them
on the left-hand side of the recording stage,
where they belong. Of course the musie is
lopsided; it's supposed to be. You aay, well,
here's another record that has a full modern
orchestra on it and the balanee is dizzy—
you ean't ever seem to get the strings loud
enough on the left side, and the brass and
oboes and elarinets are too far on the right
and too loud. Well, I say, you'd better ask
the recording director or the man who put
up his ftwo mikes, or his three, or his sgveral
dozen. And then, when you've guestioned
him, go look for the control-booth techni-
elan with his fingers on all those pots, one
for every mike and more for a “master” on
cach ehannel. He can throw the balance any
old way with a half-inch turn and he can
louse it up so thoroughly, too, that nobody
from that peint on can ever untangle it
again.

Ah yes—and then there are the eopyings,
from the master {ape, the blendings and
“rebalancings” and the rebalancings of the
rebalancings. And there are all the myriad
tape heads, the preamplifiers in the dozens,
the power amplifiers, the disc cutiers and
their amplifiers and their two halves, one
for each final channel. All this, being pro-
fessional, iz surely above reproach. Of
course, every e¢lement is balanced all along
the line, with the utmost precision, That's
what engineers and musical directors are
hired for. That's what tens of thousands of
dollars get spent on, and pounds and francs
and schillings and guilders and yen and lire.
Of course every respectable sterec record
is properly balanced for playing on a bal-
aneed stereo system. . . .

And so my correspondent friend, if he is
as benevolently eynical as I am, and as
happy with stereo, will stop gnawing, and
thereby promote more pleasure for himself,
He'll know as well as I do that there never
iz and never will be a perfeet stereco bal-
ance, that each little step forward merely
crowns the pleasure of previous adjust-
ments for “better” balance, and that, 2ll in
all, a good stereo record well reproduced is
the darndest miracle that ever happened in

(Continued on page 91)
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SUPERB REPRODUCTION OF DISC SOUND GUARANTEED
New Product

PROFESSIONAL TURNTABLE
PL-4

Pioneer, a well established manu-
facturer of audio equipment, has
marketed a professional high-class
stereo turntable, PL-4. Its superb
characteristics have been achieved

through constant research over many
years by Pioneer.

Its motor, especially designed by
Pioneer, is a 3-speed (33, 45 and
78 rpm) hysteresis synchronous mo-
tor. The number of rotations is kept
constant even if the voltage and load
are changed. Moreover, due to the
good dynamic balance of the motor
and the adoption of a high precision
and heavy diecast turntable, wow
and flutter are reduced toa minimum.

The tone arm, which uses a 12
inch light alloy pipe arm, has no

mechanical resonance at all. I|ts
Specifications tracking error is reduced to a mini-
Motor: 4.pole hysteresis-synchronous motor mum, tracing faithfully with tracking
Table platter: 12.inch diecast force of 3—4 grams. Thus itis de-
Turntable-changer: 3-spead: 33%, 45, 78rpm signed to satisfy all requirements of
Wow: Less than 0.17 + 0.05 per cent a tone arm. This arm can be lifted
S/N ratio: Over 47db from and placed on any part of a
Arm: Professional pipe-arm disc by operating the lever on 'th:e
specifications deck of the turntable, thereby elimi-

. in touch th
Cartridge (PL-C1) Moving magnet type with a 0.7 mil patingsitheneetiiasiou ol

diamond stylus itsel,

Frequency response: 20 — 21,000 cps The cartridge of PL-4, which plays
Channel separation: Over 20db (at 1,000 cps) a vital role in determining the tone
Power ocutput: . 5mV {at 1,000 cps Bem/sec) quality, is a newly designed, high-
Impedance: 1.5k (at 1,000 cps) quality, moving magnet type car-
Compliance: 4 x 10 cm/dyne tridge, Model PL-Cl. You can, of
Tracking force: 3 — 4 grams course use any cartridgs of your
Tracking errot: =k 12 own choice.

PL c1 Moving Magnet Stereo Cartridge
= This is used in the turntable PL-4, but also can be used

in all kinds of professional tone arms. Its frequency range
is as wide as 20— 21,000 cps. Moreover, it has a superb
channel isolation in the higher range. These superior gual-
ities combine to produce superb stereo effects. A unique
cantilever is used to reduce the mass of its vibrations
system, and at the same time a high compliance is main-
tained. Thus, with a light stylus pressure, beautiful and
rich stereo sound is assured.

/IPIONEER

PIONEER ELECTRONIE CORPORATION

5 Otowacho 6-chome, Bunkyo-ku, Tokyo, Japan

Distributors:
Canada — IMPORTHQUSE OF CANADA
2939 Eglinton Ave. E., Scarboro, Ont.
Singapore & Malaya — HWEE SENG & COMPANY
259 Beach Road, Singapore
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EDITOR'S REVIEW

HIGH FIDELITY STANDARDS

caused by the announced intention of the [Fed-

eral Trade Commission te discover and establish
a set of standards whereby high fidelity equipment
may be categorized. Frankly we are definitely in favor
of any move to clear up confusion and eliminate false
advertising statements. On the other hand we are
rather doubtful that valid standards would result in
view of the present stage of development of high fidel-
ity.

Ifor instance, starting from the premise that the
primary purpese of high fidelity equipment is to re-
produce musie as faithfully as possible, we must first
determine how we will know when musie is being
faithfully reproduced and under what circumstances.
The significance of the first point is that at present
there is only one final test instrument which is valid
in determining the guality of a music reproducing
system—and that is the human ear. Stated negatively,
there is no existing set of instruments which can tell
in advance whether a particular system will vreproduce
musie faithfully for a particular person. Compound-
ing this problem is the inevitable influence of location
on the ultimate sound. Thus it is possible fo conceive
of a situation wherein a particular system may sound
very well in a small room, and not very well in a large
room.

Again, going back to our original premise, it is
clearly possible to determine whether a system is very
bad or just plain bad; most people who have listened
to live music can discern highly distorted reproduc-
tion. On the other hand we would venture to say that
only a handful could offer an intelligent opinion asg to
the difference between good, very vood, and exeellent,
And, as has been demonstrated many times, the hand-
ful would not agree amongst themselves. Thus, if we
are to set up standards based upon the ‘‘expert car,”
and the experts cannot consistently agree as to which
is good, very good, and excellent (isn’t this the exact
area occupied by high fidelity equipment?) of what
value are the standards? This leaves us exactly where
we started—with a broad category which is subdivided
further by personal preference. In essence, our point
is that the very bad equipment is easily diseernible,
and the rest is a matter of subjective judgment,

Considered from another viewpoint, this attempt to
legislate high fidelity has some serious pitfalls. First
of all, since the area of high fidelity reproduction en-
compasses a degree of personal taste, we feel that this
is an area which would best be avoided by governmen-
tal agenecies. We are sure everyone would be up in arms
if the government were to atfempt to establish stand-
ards of ““good music.”’ We feel that trying to set
““standards’’ for high fidelity reproduction is really in
the same category.

Of course the purpose of this procedure on the part
of the FTC is really to protect the consumer from
fraudulent representation, and again we are wholly in
agreement with this purpose. I't is our belief, however,
that the purpose could be aceomplished by less danger-
ous means than trying to establish taste standards. We

RECENTLY there has been a flurry of exciternent

16.

won’t go into the specifics of ‘‘less dangerous means’’
at this time, but we are eonvinced that there is a valid
answer and will devote some time and space to it in the
future. What are your thonghis?

While we are on the topic of “‘standards,”” we note
that coneurrently with (but not necessarily related to)
the move by the FTC, a paper was presented before a
group of professionals in the loudspeaker industry. In
this paper a system was proposed that loudspeak-
ers would be color coded in a manner similar to resis-
tors in order to indieate some of the speaker character-
isties and the **quality.’’ Again we are in opposition to
the idea of ‘“quality” standards which of necessity
must include a degree of taste. On the other hand we
consider the proposal to label speakers in certain op-
erating characteristics (such as frequeney range and
acoustic power-producing capability), as determined
by standard tests, to be an excellent idea. The point
that we find particularly important is the standardiza-
tion of measurement conditions, In essence, by provid-
ing the consumer with a valid source of information,
we are giving him a tool whereby he may now exercise
informed judgements if he so desires. To us this is
muel more to be preferred than telling the consumer
what iz good or bad.

We must admit that this proposal (by Lincoln
Walsh) has mueh merit, and that even his ‘‘quality™
rating scheme has more science than most we have en-
countered. However, like other proposals in this cate-
gory it founders, An example may illustrate just how.

In the KquipMENT PROFILE section this month a
speaker system is reviewed which has a very flat re-
sponse, plus other excellent characteristies. Most likely,
by the standards of quality outlined by Mr. Walsh, it
would rate as a very fine system. Equally likely, many
people would not be convinced that it was a very fine
speaker system because of its flat frequeney response.
As mentioned in the review, it is an unfamiliar sound
to people who have been ‘“‘sound econditioned’ by
theatre sound, or table radio sound, or television sound,
or school aunditorium sound, or a combination of all
these sonurces, We recall the first time we ever heard a
speaker system meant for European ears. Frankly it
was quite puzzling ; apparently Europeans are not as
interested, or weren’t then, in reproducing the bass as
fully as we are, or were then, in the United States, At
that time it beeame obvious to us that the European
“‘standard’’ for high fidelity reproduction was differ-
ent than ours, Obviously then, if we were to rate Buro-
pean speakers by the standards proposed by Mr. Walsh
we would arrive at a different answer than most Euro-
peans would arrive at. Possibly the answer would he
different than many of us would arrive at.

ANOTHER EVENT

Last month, when we listed the roster of coming
events of interest to the andiofan, we missed out on an
event of importance to our Canadian contingent: the
High Fidelity Music Show in Montreal. Be informed
that it will take place from October 9-13 and the set-
ting is the Sheraton Mount Royal Hotel. We will be
represented at this show so please come by and say
hello.

I
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*Throughout the

entire world...
more people

listen to stereo

records reproduced

by the STANTON
Stereo Fluxvalve
than any other

magnetic pickup!

*More stereo records are quality
controlled and reviewed by
professionals using STANTON
Stereo Fluxvalves.

*More high quality phonegraph
consoles use STANTON Stereo
Fluxvalves than any other
magnetie pickup.

*More commercial background
musiec systems use

STANTON Steree Fluxvalves than
any ether magnetic pickup.

*More automatic phonograph
systems use STANTON Stereo
Fluxvalves than any other
magnetie pickup.

And noew...new dimensiens
for stereo from the

world’s most experienced
manufacturer of magnetic
pickups—

STANTON 481

Callbration Standard Stereo Fluxvalve®

Model 481AA STANTON Stereo Fluxvalve—an ultra-
linear professional pickup for use with ultra-light-
weight tone arms capable of tracking within ‘the
range from 1/4 to 3 grams. Supplied with the
DA005AA V-GUARD diamond stylus assembly,

AUDIOPHILE NET PRICE $48.50

Model 481A STANTON Stereo Fluxvalve—an ultra-
linear professional pickup for use with manual tone
arms, recommended tracking force is from 2 to 5
grams. Supplied with the D4007A V-GUARD dia-
mond stylus assembly.

AUDIOPHILE NET PRICE $48.00

Model 481E STANTON Stereo Fluxvalve Set—same
as the Model 481A but includes two additional
V-GUARD styli: the D4010A 1 mil for LP's and the
DAa027 2.7 mil for 78's.

AUDIORHILE NET PRICE - $60100

STANTON 400

Professional Stereo Fluxvalve™

Model 400AA STANTON Stereo Fluxvalve—an ultra-
linear professional pickup for use with ultra-light-
weight tone arms capable of tracking within the
range from. 1/4 to 3 grams. Supplied with D4005SAA
V-GUARD diamond stylus assembly.

AUDIOPHILE NET PRICE $40:50

Model 400A STANTON: Stereo Fluxvalve—an ultra-
linear protessional -pickup for use with manual tone
arms, recommended tracking force is from 2 to §
grams. Supplied with D4007A V-GUARDR diamond
stylus assembly.

AUDIOPHILE NET PRICE $358.00

Model 400C STANTON Stereo Fluxvalve—an ultra-
linear professional pickup for use in automatic rec-
ord changers, recommended tracking force is from
4 to 7 grams. Supplied with D4007C V-GUARD
diamond stylus assembly.

AUDIOPHILE NET PRICE $33/00

“Fine audio components from the Professienal Preducts Pivision of”

" "
@ Flnkerlng PICKERING & COMPANY, INC., Plainview, N.Y. [

*The hermetically sealed STANTOM Stereo Fluxvalve is warranted for a lifetime and is covered under the following patents: U.5, Patent No. 2,917,590;
Great Britain No. 783,372; Commonwealth of Canada No. 605,673; Japan No. 261,203; and other patents are pending throughout the werld.
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High-Stability
Feedback Amplifier

ARNOLD J. KAUDER®

Conservatively designed, but with performance of the highest caliber, this am-
plifier should easily become the standard of reference for the builder who wants
to go all the way himself, yet who demands professional or laboratory quality.

ity is still a major problem in the de-

sign of feedhack amplifiers. The
writer became aware of this problem
after work with amplifiers which de-
veloped shorted output tubes, or blew
fuses or transformers when operated
with no load for any appreciable inter-
val. Other amplifiers were ohserved
which produced “seratehy” sound due to
averbias resulting from high-frequeney
oseillation when connected to eapacitors
used in dividing neftworks from multiple
loudspeaker,

Investigation of this problem resulted
in the amplifier described in this artiele
which was developed after many months
of study, design, and testing. The am-
plifier is perfectly stable with no load,

THE ACHIEVEMENT of adequate stahil-

* 448 N, La Jolla Ave., Los Angeles 48,
Calif.

with any capacitor up to at least 40 uf
as a load, and with or without loud-
speakers or load resistors or combina-
tions of these elements. One channel has
been loaded with a 40-uf eapacitor, the
other channel has been left unloaded,
for a solid week of operation withont
any indieation of instability or damage.

Design Specifications

The following set of specifications was
set up as a goal for the design of the
Kaunder amplifier:

1. Complete stability with any type of
load ever likely to be employed.

2. High feedback factors—at least 20
db of feedback at all frequencies down
to 20 eps, where the distortion-reducing
effects of feedback are most needed, and
up to 10,000 eps, the highest frequency
with harmonies in the audible range.

Fig. 1. Top view of amplifier with low-level tubes removed to clarify parts placement
on the circuit board,
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Most “20-db” amplifiers have very much
less than 20 db of feedback at these
frequencies—10 db or even less is not
uneommon.

3. Output of 20 watts per channel (40
waits total power) with simple pro-
vision for increase to 40 or more watts
per channel if desired. 20-watt output
is obtained at an input of approximately
0.9 volts.

4. Flexibility—ready adapiability to
any type of output stage.

5. Sepsitivity of about 1 volt rms in-
put for full output.

6. Very low distortion, noise, and hom.

7. Moderate power consumption with
respect to power output to provide rela-
tively cool operation in the user’s equip-
ment eabinet.

8. Attractive appearance and ease of
assembly.

These “dream’ specifications have all
been met or exceeded, although there
were times when the author put the
whole idea and equipment out of sight
and vowed never to toueh the “beast”
again. See Figs. 1, 2, and 3 for views of
the amplifier.

Configuration of Amplifier

The final design employs a pentode
Class AB output stage, a cathode-
coupled friode driver/phase-inverter
stage and a pentode input stage in an
arrangement basically similar to the
British-made Leak amplifiers. The classic
combination of two wide-band stages
and one narrow-band stage is used with
the input stage narrow-band to avoid
overloading subsequent stages with fre-
quencies outside their pass band.

The over-all feedback loop has just
over 29 db of negative feedback at mid-
range, with 27.5 db still in foree at 20
cps and 24.5 db at the very low frequency
of 10 eps, At high frequencies, feedback
is 20 db or more to 15,000 eps, dropping
to 18.5 db at 20,000, Additional feed-
back of about 10 db in the input stage
and 6 db in the driver stage provide
further distortion reduction over the

AUDIC e OCTOBER, 1962



complete frequencey range of the am-
plifier.

Some designers would say that this
amplifier has 45 db of feedback (29 plus
10 plus 6) but this will be left to the
judgment of the reader as far as the
author is eoncerned.

Stabilization is ensured by phase cor-
reetion and controlled attenuation pro-
vided by two nefworks—shunting the
output transformer and the other shunt-
ing the plate load of the input pentode
stage—and also by the reaction of the
internal feedback loops in the input and
driver stages with the main loop.

Design of Individual Stages

1. Qutput Stage (see Fig. 4 for Sche-
matie.) Two 5881 pentodes are used in
each output stage and easily meet the
requirement of 20-watt power output in
Class AB operation with plate voltage
of 360, sereen 270, and a bias of - 225
volts in fixed-bias operation. Plate cur-
vent with no signal in 45 ma per tube,
or 180 ma for all four ountput tubes. A
major factor in the low distortion of
the output stage is regulation of the
sereen supply by a twin triode, 12BHY
in a simple eathode-follower cireuit.

The output transformer is a Peerless
type 5258Q, rated at 40 watts. The rated
impedance of the primary is 5000 ohms,
but at all frequencies outside the mid-
range the impedance of loudspeakers is
likely to be much more than their nom-
inal 16, 8, or 4 ohms and this trans-
former impedance probably is a better
compromise at low and high frequencies
than the tube-manual value of 6600
ohms., Measured output power with re-
sistance loading at midrange will be
somewhat less, but may actually be more
at frequencies well removed from 400 fo
1000 eps with the usual speaker instead
of a resistance load. The S258Q trans-
fermer has 50-per-cent taps for sereens,
but the high efficiency of the pentodes
provides power output just not available
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chassis from opposite corner from Fig. 2.

from the screen-tapped ecireunit at com-
parable supply voltages. The author’s
study indieates that the hest amplifiers
encountered use only foken screen taps
at 10 per cent of the transformer pri-
mary and are essntially pentode opera-
ted. For those who prefer triode or ulfra-
linear eonnection of the output tubes,
revision of the amplifier to accommodate
such operation is discussed later.

Those who need higher power output
may use type 6LBGC or 7027 tubes with
plate voltage of 450 and screen voltage
of 350, and with a grid bias of — 30 volts.
Power output of as much as 50 watts is
available from a pair of either type op-
erated at the indiecated electrode voltages.

Measurement of the frequency re-
sponse of the output stage alone showed
that it was down 1 db at 10 ¢ps and 140
ke, equalling the catalog figure af low

show wiring and righr.end flange of chaossis. Fig. 3 (right). View f:f

frequencies and far exceeding the figure
for high frequencies as used in the pen-
tode output stage. The 3-db-down fre-
quency was caleulated as 1.7 cps, since
the eguipment at the writer’s command
did not generate frequencies below 5
eps. The corresponding 3-db-down high
frequency was measured as 180 ke.
The parallel-resonant high frequeney
of the transformer was found by short-
ing the secondary terminals and check-
ing with an audio oseillator and oscillo-
secope for a peak developed across the
primary. This peak was found at 128
ke. The leakage inductance and equiva-
lent shunt capacitance of the primary
winding were now determined by shunt-
ing a large tuning capacitor across the
primary and varying the capacitance un-
til resonance oecurred at half the pre-
vious frequeney or 64 ke. This occurred
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Fig. 5. Schematic of the

with a measured capacifance of 900 pf
which max be shown to be three fimes
the internal equivalent ecapaecitance of
the transformer, or 310 pf. The leakage
inductance of the transformer can he
computed from the relationship for L, C,
and frequency, = 1/(20/LC) for either
capacitanee and is about 5 mh.

A resistor-capacifor network is con-
nected across each half of the output
transforimer to suppress a peak in the
output at the parallel-resonant frequen-
¢y which would otherwise cause oscilla-
tion as the feedback was inereased to the
high level used in this amplifier.

This network should have a resistance
with a value equal to ahout 40 to 50 per
cent of the transformer plate-to-plate
impedance and a capacitance between
two and three times the equivalent plate-
to-plate ecapacitance. Values finally cho-
sén as optinum for the writer’s amplifier
were 23200 ohms and 820 pf, selected on
the basis of best square wave reprodue-
tion of 10,000 eps. With the networks
installed, the response of the output
stage was found to be down 3 dh at 80
ke instead of 180 ke.

2. Phase-Inverter/Driver Stage. This
stage employs a type 12AT7 twin triode
in a cathode-coupled ecireunit. How this
fube has been so consistently overlooked
in the eathode-coupled phase inverter is
a mystery to the author, for its high mu-
tual conductance and low plate resist-
ance with the resulting high amplifiea-
tion factor enable reasonable amplifica-
tion to be obtained with low-resistance
plate loads and consequently extended
high-frequeney response. Circuit halance
is far better than that with tubes such as
12AU7 and 6SN7 hetween the two halves
of the tube and asbout twice the gain is
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power-supply section.

obtained with the same load resistance,

The measured high-frequeney response
of the 12ATY7 with a common cathode
resistor of 22,000 ohms and plate load
resistors of 33,000 ohms is down 3 db at
180 ke. A wvarinhle vesistor is provided
in series with the plate load of the
cathode-driven triode to enable signal
balance to be obtained at the plates of
the output tuhes. The resistance of the
pot is 10,000 ohms but eould well be as
little as 2000 ohms if the two 33-k re-
sistors are maftehed. The gain of this
stage is slightly over 20.

Two factors in the assembly of this
stage require eareful consideration.
Trirst, the capacitor from the grid of the
cathode-driven stage to ground must
have extremely low leakage, or very seri-
ous unhalanee and distortion will result.
Second, the grid of the other section
must be wired with the least possible
capacitance to the plate ecircnit of the
cathode-driven seetion or troublesome
regeneration may result. Early in the de-
sign the writer was considerably trou-
bled by a peak in the over-all amplifier
response at about 55 ke. After much
cheeking and many measurements this
peak was traced to ecoupling caused by
running the grid lead of the grid-driven
section too close fo the plate wiring of
the other section of the tube. Rerouting
the wiring eleared this fault.

The output resistance-coupling cireunit
of the driver stage has a cutoff at low
frequencies at about seven times the eor-
responding frequency of the output
stage, being down 3 db at 12 cps. Since,
as will be shown, the input stage has no
elements producing phase shift at low
frequencies, this moderate staggering of
the time constants provides not omly
complete stability, but enables a very

high feedback factor to be obtained at
even 10 cps and lower.

3. Input Stuge. The input stage is the
narrow-band stage, with high-frequeney
response controlled by an RC network
shunted aeross the plate-load resistor of
the tube. This network changes the im-
pedance value of the load considerably
with inereasing frequeney. Since a pen-
tode tube is nol sensitive to variations
in its plate load, it was used in prefer-
ence to a triode. An EF86 low-noise pen-
tode was chosen for the input stage with
its excellent internal shielding heing the
deciding factor between it and other low-
noise tubes. The shielding is so good in
this tube that it is completely unneces-
sary fo use tube shields, as is shown in
the pictures of the author’s amplifier.

As the feedback factor is inereased in
any three-stage amplifier, a low-frequen-
ey peak will appear. The methods used
to avoid oscillation have heen: (a) to
stagger the time constants, with some
amplifiers even eontaining wmassive 1.0-
uf capacitors in one stage and tiny ce-
ramies in another, and (b) to use sfep
networks consisting of paralle]l resist-
ance-capacitance networks to attenuate
the only-too-often marginal low-fre-
quency gain of the amplifier. Not only
do these devices seldom eliminate com-
pletely the undesired low-Frequeney
peak, but also they reduce the valne of
feedback at the low frequencies where
it is most needed.

If the peak at low frequencies is not
eliminated it may eause “hreathing” of
the speaker cone with no inpul signal
and a muddy low-frequency sound, as
has heen ohserved in a number of so-
called “Williamson Type” amplifiers.

The author has learned to heware of
amplifiers whose response curve shows
only frequencies down fto 20 cps and
terminating with a slight rise. This rise
will often lead to a peak below 20 eps
with the amplifier overloading and pro-
ducing an annoying hoom whenever a
hass drum or other instrument produees
sound at very low frequencies in the sig-
nal fed to the amplifier input. Such
peaks show up on a square wave test of
amplifiers as a spike or peak on or near
the leading edge of the amplifier output
waveform, which does not concur with
any theory known to the author. After
many trials the writer realized that if
the input stage were direct-coupled to
the driver stage and if all bypass eapaei-
tors were eliminated from the first stage,
complete stability eould be obtained and
with a very high feedback factor at that.
The amplifier may be considered a two-
stage amplifier for low-frequency feed-
back stabilization and it is only neces-
sary to stagger the time constants of the
driver and output stages as previously
described to achieve complete stability.
Phase shift in a two-stage amplifier be-
comes 180 deg. ouly as the gain falls to
zero and oscillation is then not possible.
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The sereen of the BI'86 is fed from a
voltage divider drawing ahout ten times
the sereen current, which is enough for
good stabilization. Cathode hias is pro-
vided by a 1500-ohm resistor and a 100-
ohm resistor in series without any by-
passing capaeitor.

The measured gain of this first stage
is 65, compared with about 200 with
complete bypassing, a reduction of about
10 db, but this loss is considered a good
investment in obtaining the ecomplete
low-frequency stability and remarkably
high feedback faetor at even such a low
frequency as 10 cps.

High-frequency stability of the ampli-
fier is largely dependent on confrol of
the high-frequency response of the input
stage by a step network made up of a
100-pf eapacitor and a 10,000-ohm re-
sistor shunting the plate load (240,000-
ohm plate resistor and 1-megohm grid
resistor of the driver stage in parallel).
Response is down 3 db at about 8000
¢ps since the reactance of a 100-pf ea-
pacitor equals about 200 k ohmsg at this
frequency. The ultimate attenuation of
this network is 20 (26 db) and attenua-
tion is 3 db less or 23 db at 160 ke, sinee
the 100-pf capacitor has a reactance of
about 10,000 ohms at this frequency.

The unbypassed elements in the first
stage provide corrective phase shift
which operates in conjunetion with the
over-all feedback loop to ensure a very
high level of high-frequeney stability.
The combination is a form of Duer-
doth’s! method of achieving stability.

Throughout the frequency range of 5
eps to 300 ke, the I{ander amplifier has
shown no indiecation of regeneration,
which is another way of saying that the
response with the main feedback loop
closed is never greater than the response
with the loop open. This can be said of
few amplifiers with even 20 db of feed-
back in the midrange.

Power Supply Design

The power transformer is a surplus
television type, rated at 250 ma, with
high-voltage winding providing only 275
volts each side of the center tap. Two
600-volt PIV Transitron silicon diodes,
{type 1N547), are used as rectifiers on
each side of the transformer high-voltage
winding and provide 360 volts d.c. at
the output of the first choke, which has
a resistance of 50 ohms. This is about
46 more volts than ean be obtained from
type 5V4 tubes and about 80 more than
type 8U4G tubes will provide. The
power supply schematic is shown in
Fig. 5.

Regulation of the plate supply is very
good, sinee the only factors causing a
drop in voltage at high output are the

t' W, T. Duerdoth, Proc. I.E.E., Part 111
97.47 (May, 1950) 138.
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Fig. 6. Frequency response of the amplifier with and without the main feedback
loop connected.

resistances of the transformer and the
filter chokes.

The writer has used two filter sys-
tems to isolate the two amplifiers be-
cause in his household there are times
when one channel is used to play the
ball game on a remote speaker while
he listens to music through the other
channel, The two channels have been op-
erated with the two filter systems con-
neeted in parallel with no andible hum.
The writer will always use at least one
choke in the B supply of his amplifiers,
hut rvealizes that his insistenee on hum
heing inaudible at more than one foot
from the loudspeakers is on the idealistic
side.

A type 12BHT twin friode operafed
from an extra 6.3-volt winding on the
power transformer is unsed fo provide
regulated sereen voltage for the power
output tube. If the power transformer
used by the anthor were not provided
with an extra 6.3-volt filament winding,
he would have used a type 5BQ7 or
5BK7 twin triede to provide regulated
sercen voltage for the power output
tubes, since the 5-volt rectifier-tube fila-
ment winding is available when silicon
rectifiers are used instead of tube-type
rectifiers. This procedure is suggested to
prospective builders.

Negative bias is supplied by a single
silicon rectifier, with peak inverse volt-
age problems solved by the use of a
series dropping vesistor to reduee PTV
within the limits of a Sarkes Tarzian
M500 ¢lip-in rectifier, a 400-volt PIV
unit. A two-stage filter is employed with
a vaviable resistance enabling adjust-
ment to the desired level of —2205
volts. Another variable resistor permits
balaneing the idling currents of the
output tubes in each channel,

Measured Performance

The frequency response of the Kauder
amplifier is shown with and without
the main feedhack loop conneected in
Fig. 6. The response with feedback is
down 1 db at 5 eps and at 70 ke. High-
frequency response is down 3 db at 120
ke and 14 db at 300 ke, Experienced de-

signers will recognize the inherent sta-
bility In the smooth roll-off at high fre-
queneies, and the lack of any rise at low
frequencies.

The feedback factor is, of eourse, the
difference in amplitude of the two curves
and is seen to be 29 db at midrange, 27.5
db at 20 eps and 245 db even at 10
eps. At 15,000 cps the feedback factor is
20 db and falls to 18.5 db at 20,000 eps.

As should be expected with sueh high
feedback factors, the distortion is ex-
tremely low, being in fact limited only
by the balance obtained in the output
tubes. The amplifier has been found to
deliver 16 watts of equivalenf-sine-wave
power with 0.1 per eent intermodulation
distortion and 22 watts at 1 per cent
intermeodulation distortion. Harmonie
distortion iz well below 1 per ¢ent at the
20-watt level set as a goal by the author,
who regards harmonic distortion meas-
urements as of minor significance com-
pared to intermodulation tests, since it is
felt that intermodulation distortion be-
comes preceptible at a much lower level.

An output of 20 watts per channel is
more than the writer can possibly use
with his three-way speaker system de-
signed around a Stephens speaker no
longer available as the woofer, but he
has no quarrel with those who feel the
need of 50 or more watts per channel.
However, at least one owner of two 60-
watt amplifiers has offered to trade them
for the author’s single stereo amplifier
—and for use with low-efficiency speak-
ers at that. The test equipment used
consisted of a Hewlett Packard Model
200CD Audio Oscillaior, several Tek-
tronix and Dumont Oscilloscopes, and a
Heath Audic Analyzer, calibrated
against laboratory standards. Square-
wave tests were made with an instru-
ment of the author’s own design, which
he hopes to find time to deseribe in &
future article.

Transient Performance

The square-wave reproduction is easily
the best the author has ever seen, either
on amplifiers he has checked or in pub-
lished reports. Figure 7 shows the re-
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production of a 50-¢ps square wave.
There is liftle tilt, confirming the re-
production of frequencies down to be-
low 5 cps. The absence of any spike or
peak on the leading edge indicates that
the response does not have any sharp
peak or rise in the eritical region below
5 eps. The reproduction of 1000-cps
square waves differs so litfle from the
signal source that there is liftle point
in pieturing it. Figure 8 shows the re-
production of a 10,000-e¢ps square wave,
with a very slight trace of ringing
which is quickly damped out. Optimum
values for the components in the net-
work shunting each half of the output
transformer and the eapacitor shunting
the feedback resistor are needed to
achieve this performance.

Physical Construction

The chassis is 10 by 14 by 3 inches,
which results in a compaet layout, but
provides adequate room and good ven-
tilation to meet the stated reguirements.
The output transformers are mounted
with the center line of their cores in
line with that of the power transformer,
but the cores are at right angles to that
of the power transformer. This provides
zero hum as may be readily ¢hacked with
the power transformer connected to the
a.e. line and an oscillosecope connected to
the primary of the nearest output trans-
former. Spacing washers are used under
the mounting threaded holes and screws
fo raise the transformers slightly above
the chassis to permit air ecirculation.
Chokes are oriented in the same manner,
but are not at all eritical in this unit,
probably due to their relatively small
induetance. Mounting holes for the
power output tubes are punched about
one-eighth inch oversize and spacing
washers used below the chassis to allow
air cireulation to promote further cool-
ing.

The input and driver stages arve
mounted on a Seezak prepunched bake-
lite board, ent to a length of 9 and 4
inches, for which a eufout in the chassis
ts made. The board has an output eca-
pacitance affer completion of the wiring
considerably lower than that of conven-
tional layouts and is in no small part
credited with the wide-band response
of the phase-inverter stage, It was ini-
tially planned to make up a printed
cireuit board or wse a new chassis for
the final amplifier, but so many favor-
able comments have been received on
the appearance that the eonstruetion is
not likely to be changed. A worthwhile
revision may be to mount the board on
1% inech or longer spacers below the
chassis to prevent contact with “hot”
leads. These boards are highly recom-
mended for experimental construction—
at least two thirds of the now unused
holes had terminals mounted in them as
the amnthor revised the design of one
channel and tested it for comparison
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with the other, yet the final design looks
fresh and neat.

The writer has heen contacted by two
clectronies firms interested in fabrieat-
ing printed ecireuit boards, however, and
it may be that such boards will be made
available if sufficient interest develops.

The wiring of filament and plate-
supply leads is eabled, with different
colors unsed to identify the leads, start-
ing with red for the highest voltage,
orange for the next, then yellow and so
on to black for ground wires. All ground
leads are isolated from the chassis ex-
cept at the input terminals. Tilter

capacitors are mounted on fibre or Bake-
lite plates, each being a 40—40-20-20-mf
unit at 450 volts.

The layout is believed to be extremely
efficient, with parts so well placed that

Fig. 7. Square-wave response of the am-
plifier at 50 cps.

Fig. 8. Square-wave response at 10,000
cps.

lead lengths are as short as possible,
gircuit capacitance is the absolute mini-
mum and undesired coupling just “ain’t.”
The triple input jacks are provided for
an attenuator or rumble filter if desired
at some future date.

The voltage divider and grid filter for
the sereen-voltage regulator tube are
mounted on a terminal board on the left
front flange of the chassis, as seen from
the topside. The silicon rectifiers are
mounted on a terminal board under the
power transformer on the lefi chassis
flange. This board alse econtains two
18,000-ohm resistors used in series with
the bias rectifier. The rectifier and the
associated filter components are mounted
on a terminal board on the right rear
chassis flange. The a.e. balance pots are
mounted on the {ront chassis flange. The
top mounted pot is the sereen regulator
tube adjustment used to set the screen
grids at +270 volts. The hias-adjust
pot and the d.c. balance pot for the
right channel are mounted on the right
side of the chassis. The other d.c. balance
pot and the filament hum-balance pot
are mounted on the left side flange of
the chassis. Although some deposited
carbon resistors are shown in the photo-
graphs, their use is not required. Noise

in the amplifier as well down in the resi-
dual figure of an a.c. VIVM with a full-
scale reading of .01 volt.

Balancing Adjustments

Balancing of the amplifier is carried
out as follows: The bias-adjunst pot is
set to provide 22.5 volts at the ontpnt
of the hias filter. The sereen-adjust pot
is set for 270 volis; then a VIVM or
VM is connected to the tip jacks at the
plate ferminals of one channel and the
d.c.-balance pot for that channel ig set
for equal drop across the plate windings
of the output transformer. The ountput
tubes may require interchanging to
achieve balance. The transformer must
have symmetrical windings of equal re-
sistance for this method of balancing,
hut this is true of all high-quality trans-
formers the writer has checked. A.c. bal-
ance is best set with an intermoedulation
meter, but may be set by adjusting the
a.c.-balance pot with a VI'VM for equal
outputs (at about a 100-velt signal
level) at the plates of the two oufput
tubes.

Design Variations

It is rather ohvious that no expense
has been spared in the material used in
this amplifier. Those prospective build-
ers too wise to give up shoes for ceramic
sockets and extra filter chokes should
be interested in a simpler version, pro-
viding fine performanece at lower cost.

A design employing a single choke
or even resistance-capacitanee filtering
as in the stereo amplifier presented by
C. G. McProud in the August, 1955,
issue of AUDIO, should give fine per-
formance at greatly reduced cost. Self-
biased operation of the output stage
with low loading as outlined by L. B.
Dalzell in Aupio for December, 1958,
would provide further cost reduetion
with performance on music equal to
fixed-bias operation as far as the listener
is coneerned. Steady-state power and
distortion measurements would indicate
more distortion than is present under
actual listening conditions, however.

If self bias is employed, the output
of the plate supply should be increased
to provide an additional 22.5 volts to
maintain 360 volts between the plates
and cathodes of the outputl fubes.

The author is of the opinion that the
input and driver stages of his amplifier
are very nearly universal and can be
used with either triode oxr ultra-linear
output stages. Since higher plate-supply
voltages will be required for any change
from pentode operation, the plaie-load
resistors of the driver stage can be in-
creased to obtain additional gain to make
up the loss suffered in changing to triode
or sereen-tapped ouiput stages. Tapped
output fransformers may be found with
multiple resonances, as shown by N. H.

(Continued on page 98)
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The Hamograph, A New
Approach to Electronic Music

The Hamograph produces electronic music by means of shaped
and spaced metallic surfaces on variable-speed film to con-
trol amplitude, duration, attack, and decay of a given tone.

HE RAPIDLY INCREASING growth of
Taudio in its various forms is produe-

ing some intensely varied machinery,
but none of it more varied than the
equipment whkich is being born of the
studies of electronic musie labs the
world over. Such a piece is the Hamo-
graph, developed by musicologists of the
Faculty of Musie, University of Toronto.
However, before I launch into a deserip-
tion of the machine itself it might be
better if I sketched in a little of the
history of eleetronie musie,

Same History

As an art form, this type of music is
not new. As early as the end of the last
century, Thaddeus Cahill of Towa de-
veloped a rotary generator which was
basically the forerunner of the tone-
wheel system used in some electronie
organs. Lack of any form of adequate
amplification at that time prevented his
device from hecoming practical. The

* 56 Thorneliffe Park Drive, Toronto 17,
Ontario, Canada.
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Novachord, developed much later, used
twelve vacuum-tube oscillators to give a
complete chromatie scale. Another possi-
bility was explored in 1924 by the
Russian secientist Theremin who used
two oseillators to produee a beat fre-
quency and varied this frequency by
varying the physical separation of the
oscillators. As a one-note instrument,
that required considerable practise to
produce even a simple scale (with all
transitions a glissando), the Theremin
has never got beyond the novelty stage.

Fig. 1. Schematic of one of the control amplifiers,
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On the other hand, the electronic organ
has beeome s0 popular and versatile that
it’s no longer regarded as anything other
than a conventional musical instrument.
Another instrument, the Studio Trau-
toninm, was used very sunecessfully by
Remi Gassman for his ballet “Elec-
tronies” which was performed in New
York in 1961.

Aside from more recent commercial
aspects of electronie music (TV com-
mereials in particular) and science-fie-
tion movies (“Forbidden Planet” nsed an
all-electronic score to good effect),
varions eomposers have used different
approaches in their efforts to explore
the scope of musical sounds. Some in-
dividuals even bang away at assorted
objeets at random and call it “music.”
While their efforts are praiseworthy if
carried out with a sense of proportion, I
can’t help observing that a good rush-
hour fraffic jam has often been known
to produce similar results!! (There are
some people who love the sounds of a
traffic jam. ED.}

Varése and Honegger have both used
conventional instruments to explore un-
conventional and exciting ideas (“Ioni-
sation” and “Pacific 231”7 to quote just
two). Luening and Ussachevsky have
composed several pieces for fape re-
corder and orchestra, with the recorded
parts produced by tape manipulation.
Karl-Heinz Stockhansen and Pierre
Shaeffer have each used manipulation of
everyday sounds fo produce what has
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Fig. 3. For each track there are ten con-

tact feelers, made of silver for good con-

tact. Film travel in this photograph is
from left 1o right.

come to be called “Musique Concrote”
The Dutch eomposer Henk Badings re-
cently presented a serious secience-fie-
tion opus ealled “Salto Mortale” (“Death
Leap”) for the Netherlands Television
Serviee, a pionecering electronie work
marred somewhat by a space-opera ap-
proach on the part of the program di-
rectors.

All this and much more is an exten-
sion of a frend in the last 150 years
to develop eertain instruments and tech-
niques for effect rather than musical
contribuntion. Certainly neither ¢ymbals
nor tympani have any mnsieal values as
such yet they earry a great deal of

emotional impact. Composers in a num-
ber of electronie musie studies have
dropped the probing-at-random ap-
proach and are now systematically ex-
ploring and expanding the possibilities
of music as we alvendy know if, using
clectronies to add a wealth of further
experience to present musical knowl-
edge.

The Hamograph

Thiz instrument is the offspring of
several lines of approach. Tape edifing
and manipulation, while offering a great
deal of scope for experimentation,
rapidly become tedious and limited if a
researcher probes very deeply into the
characteristics of a given sound. To the
composer who assembles musie a note at
a time by tape editing and dubbing, any
fast tempo is excecdingly diffieult and
a pizzieato effect ablmost impossible. A
single “plink” ocenpies so little tape
space as to be unusable, and unless highly
tedions and unpredictable editing tech-
niques are used, the only attack and de-

cay characteristics possible are very
short. Added to this is the faet that

for a researcher to repeat previous re-
sults he must ecither assemble the whole
thing again or indulge in several gener-
ations of re-recording with noliceable
loss of quality. Tven then there ave the
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Fig. 6. A sample
control track made
up to demon-
strate the varying
amounts of decay
obtainable with
the Hamegraph.
Varying the slope
of the front (right)
edge will vary the
aitack, and so on.

limitations imposed by the piteh and
tempo of the original. These can be
changed but not independently (within
feasible limits that is).

Now there are five important char-
acteristies to a sound if it is to be used
piusieally. They are amplitude (“in-

tensity” if you prefer it), duraiien at
that amplitude, attack, decay, and

quality, The latter covers both funda-
mental frequeney and overtone charac-
{eristics and presents less of a problem
to the researcher than do the other four.
Quality can be governed electronicaily
with almost infinite variations, and it
also tends to remain unaltered for at
least several notes in the majority of
composifions.

The IMamograph is not a sound gen-
erator. It 4s an instrument for modifying
the remaining four charactervisties in-
dependenily of each other to give any
desired wave shape or envelope. Quality
is determined beforehand by filtering,
reverheration, and often by the sheer
natanre of the sound ehosen. A continuous
sound of the desived quality is fed into
a variable-gain amplifier, as shown n
Fig. 1, consisting of a pair of varia-
ble-wm pentodes in push-pull, normally
hiased hack beyond eutoff by an applied
d.c. bias. As more and more of this bias
is bypassed to ground, the gain of the
amplifier rises hy 2-db steps. If pins 9
and 10 on the left are shorted, the hias
falls back past the eutoff point to the
low-gain position. Shorfing §, 9, and 10
raises the gain by 2 db, and shorting
7, 8, 9, and 10 raises gain hy another
2 db and so on. Sinee there is no direet
control of the incoming signal itseli, no
distortion is introduced, and the actual
switching arrangement can be widely
separated from the amplifier sinee it
enrries only d.e. bias voltages. Any
transients ineurred in shorting the bias
vesistors arve eliminated by adjusting the
varviable eapacilor to give a time con-
stant just long enough to avoid tran-
sient build-up and no more. This eapaei-
tor can be adjusted quite simply in a
few seconds hy Lrial and error. As there
are six of these amplifiers, an output-
level control has been added to each so
that the user has some means of setting
an over-all balance befween the ampli-
tudes of up to six sounds or signals fed
through the Hamograph.

Actual switching of hias
accomplished by a sel of

vollagres 1s
sIX  motor-

driven control tracks. The ping men-
fioned ahove are actually 10 spring-
loaded feelers, see Fig. 2. all of equal

length which bear down on a loop of
35-mm film leader stock. The arrange-
ment iz shown in Fig. 3. Stuck to the
surface of the film stock with non-dry-
ing cement are eontrol strips of alumi-
num feil and, as shown in Fig. 4, 5, and
G. 1t is the size, shape and spaeing of

{Continued on page 27}
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NEW CIRCUITRY,
NEW FEATURES,
NEW IDEA IN STEREO

“Modern’ is not the word, Perhaps
“ahead-of-its-time” is a bit more descrip-
tive of the new Altec 708A “Astro.” How
else would you describe an all-in-one
stereo center full of features and facilities
never before available in a single package?

For example, consider its circuitry.
Transistors are combined with new frame
erid tubes to gain the best qualities of each.
As another example, consider its unique
stereo headphone facilities. The output re-
ceptacle is in the rear; you may leave the
headphones plugged in permanently, out
of sight when not in use. The headphone
switch, however, is located conveniently
on the front panel.

Or, consider the unique tape recording
monitor that functions much like monitors
in professional recording studios. Namely,
it permits you to monitor any source
material two ways during recording: the
instant signal enters the record head or
directly from tape, the moment it is re-
corded. And these features are only a
sampling. Truly, the “Astro” is “ahead-of-
its-time”” even down to the smallest details
such as the exclusive friction-lock controls
that obsolete awkward dual knobs found
on conventional stereo equipment.
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COOLNESS OF TRANSISTORS—
PRECISION OF FRAME GRID TUBES

For cool operation, Altec makes judicious
use of transistors. For highest sensitivity
and gquietest performance imaginable, new
ultra-precise frame grid tubes are used.
This proper combination of transistors and
tubes in the “Astro” has produced results
that are just this side of miraculous.

The “Astro™ is sensitive, stable and com-
pletely consistent in its performance (top-
notch!) and utterly free of drift. Indeed, it
is the first truly practical stereo center be-
cause transistors in the power stage make
it run cool for hours on end. Unlike ordin-
ary “hot boxes,” the “Asiro” secures peak
operating efficiency and maximum life
from resistors, capacitors, and other sub-
components in its circuitry. And, because
it runs cool, the “Astro” is the first practi-
cal unit for built-in installations.

55 watts from
an area the size
of a postcard!

That's the magic

of transistors:

the four shown

at left make up

o the power stage

: of the “Astro.”

In all, 12 transistors and 17 tubes are used

in this entirely new stereo center that is
rated several years ahead of its time.

$597.00 -
INCLUDING &
CABINET

WHAT MAJOR COMPONENTS ARE
INCLUDED IN THE NEW “ASTRO”?

Five integrated stereo components are
packaged in a compact 6”7 x 15" x 13"
cabinet: FM, FM multiplex, AM, dual-
channel preamplifiers, dual-channel power
amplifiers. The wide band FM tuner fea-
tures 1.2 microvolt sensitivity (equivalent
to 0.75 microvolts with matched 72 ohm
antenna) to assure highest gain, lowest
noise. A built-in FM stereo multiplex re-
ceiver provides 30 db stereo separation be-
tween channels over the entire audio
range. To take all guesswork out of tuning,
a monitor light goes on automatically
when stereo signal is received. The AM
tuner provides high sensitivity and excel-
lent image and IF rejection.

The preamplifier section features a com-
plete complement of controls and includes
facilities for everything from record and
tape player to the sterco headphones.
Powerful dual-channel amplifiers deliver
27.5 watts each down to 20 cycles (IHFM
standard) with =® 1 db, 20-20,000 cps fre-
quency response,

YOU MUST SEE & HEAR THE “ASTRO"

Feel it, too, for that all-important cool-
ness. At your Altec Distributor’s now. Or,
for information, write Dept. A-10A

©) 1962 ALTEC LANSING CORP,

ALTEC LANSING
CORPORATION

1515 . Manchester Ave., Anaheim, California
161 Sixth Avenue, New York 13, New York
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THIS
1S NO
COMPACT!

54 inches high
9 feet around the middle

That’s a lot of speaker system. Enough for what pleases
vou, It can whisper or it can bellow. It does both
superbly, and anything in between. So much so that
Holiywood’s famous United Recording Corp. (sound
studio for record, tape, film, and tv industries) employs
15 of them. As does Ray Heindorf, musical director of
Warner Bros! production “The Music Man" and holder
of 2 Oscars, who has four right in his living room.

No, this is definitely not a compact. It's a giant, this
A-7 “Voice of the Theatre” by Altec. A full-size speaker
system with quality to match. That’s why it belongs in
your home. Unless you are willing to settle for a com-
pact “book shelf” speaker...and compact sound. Of
course if you are a critical listener, you’ll want your
sound brought to life by Altec; sound so realistically
reproduced, you'll find its equal only in the concert hall.

That much the A-7 will give you, and more. Almost
in direct proportion to your own desire for perfection.
If you insist on hearing the “full sound;’ the most subtle
contribution of each instrument, the effortless reproduc-
tion of massive orchestrations at concert-hall listening
levels, then the A-7 is for you.

Now here is a hint: you can’t make it any smaller, but
you can make it a lot prettier. All it takes is a bit of effort,
some grille cloth, some veneer or paint and you can
transform the A-7 into a custom furniture piece. For
built-in installation, there’s nothing so perfect. At only
$285.00 each, it’s a wonderful do-it-yourself project.. ..
for the critical listener.

However, if you prefer your A-7 sound coming from
a more civilized version, we have several solutions, in
walnut or mahogany. There’s the 831 A “Capistrano;” a
full-size beauty that offers speaker components identical
to the A-7 in a classically styled cabinet. It stands 30"
high, 47~ wide, and is priced at $399.00.

The modern 838A “Carmel” is also a full-size, floor-
standing system. It features two 127 low frequency
speakers {instead of the one 15-incher in the A-7) and
the same high frequency section. Tt's priced at $324.00
with decorator base (shown) extra; standard model
comes with round legs. The “Carmel” is also available
with one low frequency speaker in a model called the
837A “Avalon;’ priced at $261.00,

2%

ALTEC B38A "“CARMEL" ALTEC B31A “CAPISTRANO"

NEW! ALTEC 841A

“CORONADO"™ SPEAKER SYSTEM
Apartment-size version of the fuil-size Altec speaker
systems, the “Coronado” is styled to match a pair
of “Carmels” when used as the center speaker in
an Altec 3-channel stereo system. Recommended
for small apartments where space will not tolerate
larger speakers. The “Coronade’ is 30" H, 18" W,
14" D and is priced at $199.50.

Go ahead, convince yourself! The A-7 (and its prettier
mates) are ready to tantalize you now, at your Altec Distrib-
utor’s. Or, for latest stereo catalog, write Dept. A-10.

y JIE] corForation
ST e

DsEr ALTES LANSING CORPORATION
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HAMOGRAPH

{from page 24)

these foil strips that determine the re-
maining characteristics of the sound fed
through the control amplifiers. The way
in which the feelers are shorted out by
the foil dictates the rate at which the
amplifier gain is raised, how far it is
raised and the rate at which it is lowered
again. The number and spacing of strips
on the loop determine the rhythmic pat-
tern on that particular loop, and the
length of the loop determines the repeti-
tion rate of that pattern. Any of these
factors can be varied individnally to suit
the composer, which thus gives him an
almost infinite number of possible com-
binations of the hasic characteristics of
a sound.

A further facility is availabie in that

J— 1§

n 1

the loops are driven from a single shaft,
driven in turn by a variable-speed motor.
Sprocketed film was chosen because of
the ease with which a number of loops
can bhe kept in absolute synchronism re-
gardless of the speed at which they're
run. Thus the actual velocity of the
loops themselves can be varied, allow-
ing the tempe of the patterns to be
changed quite widely without altering
their amplitude, tonal quality, pitch, or
rhythmic relationship in any way. At-
tack, duration and deeay will of course
be changed as a result, but even this
can be regarded as an asset if, for ex-
ample, a composer is trying for a
hieightened emotional effect by increas-
ing the tempo of a piece.

One of the biggest advantages of the
Hamograph, apart from its obvions ver-
satility, is the speed with which a specific
effect ean be tried. Control loops can be
made up quite easily and almost any
signal can be fed into the amplifiers via
a simple pateh rack. The ontputs can be
fed individnally into a multitrack re-
corder owned by the Toronto studio, or
mixed in any combination and fed
stereophonically or monophonically into

AUDIO & OCTOBER, 1962

recorders or normal reprodueing equip-
ment. Reverberation units can he hooked
inte any or all of the channels as de-
sired. The control strips can also be
peeled off just as easily, if a particular
confrol track is not wanted, and the
film stock re-used. Also, becaunse these
loops are used for switching purposes,
they can be made to apply the same
characteristics to many different sounds.
Unlike other media, the loops can be
used many times over without impesing
any degradation of quality on the sound
itself. Conductive silver paint was tried
at one stage hut was rejected because of
its permanence, and in faet with the
foil strips the only limitation is the

plete six-channe)
Hamograph. The
variable-speed
motor at the rear
is controlled by
the Variac in the
foreground to
change speed on
all six tracks ot
once. Note resis-
tors which atfenu-
ate bias are
mounted on the
feeler carriage.
Wire placement is
not critical since
only d.c. voliages
are involved.

wear imposed by the frietion of the feel-
ers on the edges of the foil.

Needless to say, anything can be im-
proved upon and plans are underway for
a 24-channel version of the Hamograph
te be built within the coming year. As
Dr. Myron Schaeffer, one of the eo-in-
ventors, has pointed ouf, since the
Hamograph is basically a programming
device it has other uses beyond the realm
of electronic music. It could even be
used to program a sequence of lights in
a shopping plaza, thongh it’s doubtful
whether such a use would have as long-
lasting results as those in its present
spherzs of activity.

My grateful thanks are extended fo
Dr. Behaeffer and Prof. Harvey Olnick
of the Taculty of Musiec, University of
Toronto for their wholchearted assist-
ance and encouragement in the prepara-
tion of this artiele.

References
“IHamograph, A New Amplitude

Rhythm Control Device for Electronic
Music”: Schaeffer: pp. 22-24, IRE
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Fig. 7. The com- |

Mr. R. A, Horn, a resident of Doylestown,
Pa., writes, “Upan reading vour adveriise-
ment in May, [ just couldn’t contain myself
and had to write to compliment your truth-
ful advertisement in an age when others
wotld have you believe that pood music
comes from little speakers in little boxes.. ..
Thank vou, Mr. Horn. For the benefit of
readers who may have missed the Sound
Talk column that you refer to, we are re-
peating it below:

: ALTEC

SOUND TALK

HOW TO DECIDE IF A FULL-SIZE
SPEAKER SYSTEM IS FOR YOU

First, you must decide whether you are a
critical listener. If you insist upon hearing
the “full sound”™, the most subtle contribu-
tion of each instrument—then you are relent-
lessly bound to the full-size system by your
own need for perfection. On the other hand,
if you're willing to compromise for a lot less
than the total effect, you can learn to live for
awhile with the musical midgets of “book-
shelf row”. Compact speakers do serve a
definite need, provided one lives in a closet,

WHERE THE DIFFERENCE
BECOMES MOST APPARENT

Complex orchestral passages involving great
masses of sound quickly demonstrate the ob-
vious advantages of full-size svstems. Here's
where you will truly appreciate the cfiortless
reproduction of large speakers that are free
of the strain exhibited by small speakers
undergoing excessive excursions.

The difference between the two may not
seem great if you are listening to a string
quartet where the range of pitch and dynam-
ics is closely limited. But compare them via
a full-scale composition that really shivers
the timbers, such as the currently popular
orchestrations of Marty Gold or the “1812
Overture”, and the cffortless majesty of the
big unit relegates the spunky little pretender
to the bookshelf where it belongs.

THE REASONS WHY...

Full-size speaker enclosures are needed to
house the big “woofers” plus the multicell
or sectoral horns and drivers employed in
professional, two-way systems.Leading audio
cngineers agree that there is no known way
to reduce cubic displacement of a cabinet
without reducing sound guality. Only a full-
size enclosure provides air volume equal to
the larger bass instruments—the double bass
viol, kettledrum, etc. For the first time, out-
side the concert hall, you hear the lowest
tones in their pure, undistorted state. The
large power-handling capacity and higher
efficiency of these full-size, no-compromise
systems permit reproduction of every
dynamic peak without driving the amplifier
into distortion and clipping. In short, advan-
tages of the full-siz¢ system combine to
reward the perfectionist with a lifetime of
listening pleasure.

THE “PROBLEM" OF SPACE

If you are a critical listener, the alibi *I don't
have room for full-size speaker systems” is
meaningiess. You'll make the room in order
te enjoy sound without compromise.

Altec Lansing Corporation
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(Note: To facilitate a prompt reply,
please  cmelose a  stamped,  self-ad-
dressed envelope with your gquestion.)

Although the Tape Guide has repeatedly
stated that it cannot make reeommenda-
tions with respeet to specific brands of
equipment, I still get letters asking for
such recommendations. I'ellowing is a re-
quest of this sort. However, in the present
instance we have a very unusual letter, be-
cause it reveals a systematic and well
thought out approach to selecting a tape
machine. In this respeet the lefter is a
model of its kind, and that is why I let it
appear here, even thoupgh it cannot be an-
swered as the writer desires. Aectually the
letter virtually provides its own answer.
Anyone who approaches the selection of a
tape machine with this mueh ecare will
probably wind up with one that suits his
needs.

Specifications and Tape Recorders

2. One year ago the * * * dudio Club was
organized as a recreational faeility of the
*** Company. Qur present membership is
twenty, all interssted in audio as a hobby.
Test equipment has been purchased in the
pest year which includes a tube {tester,
FIV M, audio generator, intermodulation,
tester, FM alignment generator, oscillo-
scopie, and ¢ * * * * {ape deck. 4 work
bench was buill and a eludb room furnished
during this period of time.

We purchased the * * * * deek so that the
membership ean become familiar with the
use of lape with our home systems. Our
1562 budgel has been approved for $550
For the purchase of a quality tape machine.
With the club's machine available for mak-
ing tapes, many of us will buy playback
decks for our home systems. We believe you
car help us decide which of the available
maehines will serve best in our clud ap-
plication. After much study and dispussion
we have narrowed the selection to the fol-
lowing, listed approzimately in the order
of preference. (Here the writer listed five
well-known tape recorders.)

We believe that these lape recorders will
meet their advertised specifications elosely
enough to suit our needs. Our greatest
concern iz about factors not defined by
specifications. Ruggedness of both me-
ehanics and eletronies, as well as reasonable
simplicity of eperaiion, are most important
as our recorder will be moved frequently
and operated by various people. Also, as
there i a lack of known reliable local
service, we will depend on factory service
if unable to service the maehine ourselves.
{We have electronie, electrical, and me-
chanical engincers as well as machinists
and irstrument repair men in our group.)

*28¢ Twin Lane E., Wantagh, N, ¥,
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HERMAN BURSTEIN*

eansidered

The following features arve
HeCesaary

1. Separate rvecord and playback heads

2. VU wmeters (eliminafes the ****
machine)

8. Separate record and playback pre-
amplifiers

Two speeds, 3.75 and 7.5 ips
Footage counter

Reasonable portability

Two- and four-track playbaek

cA el

The following features are desirable:

1. Dual VU meters

2. Automatic eutoff for tape breakage
3. Ability fo handle Y4-mil tape safely
4, Two- and four-track record

The following features are not needed:

1. Amplifiers and spealers

2. Extreme porlability

8. Style or beauty

A, T must express my adminration for the
orderly way in which you have appronched
the problem of selecting a home tape ma-
chine. The scientific method is mueh in evi-
dence. However, as you must recognize my
hands are tied when it comes to be recom-
mending specific tape machines.

You mentioned that one maching has been
eliminated from econsideration beenuse it
employs a magie eye instead of a VU
meter as a record level indientor. You may
want to recomsider your thinking about
this factor, Tt takes a fair amount of skill
to estimate peak level—where you run into
substantial distortion—when using 2 VU
meter, because the peinter lags, often con-
siderably, on sharp transients. But the
magie e, leing an electronie rather than
mechanieal device, responds instantly to
transients, so that yon know for a faet
whether you are recording at, ahove, or he-
low maximum permisgible recording lavel,

Signal-to-Noise Measurement

@. I owna****iape recorder and re-
cently checked its performance against iis
specifications with the help of a friend who
lras the necessary instruments, Although the
maehine olaims a signal-to-noise ratio of 55
db, we measured only about 50 db. We
recorded a frequency of 400 eps at a level
that sent the record level meler to ¢ FU,
played back this tone, and wmeasured it.
Then we rewound the tape, put it through
the recording process again, buf without ar
input signal played back the lape, and
measured the outpuf. The second output
was 50 db below the first outputl. The tape
machine seems to produce very litle audi-
ble noise, but I am disturbed by the fact
that it meesures appreciably poorer than
ily speeifications, especiaily when I lake
into account thai this {s guite an expensive
tape recorder. I would appreciate your
suggestions.

A. I am quite sure that everything
really is all right, especially since the most

important measuring instrument of all,
your ear, finds that there is very little au-
dible noise. Your particular braud of tape
recorder is ealibrated so that a reading of
0 VU corresponds to a recording level at
400 cpa that produces only 1 per cent har-
monic distortions. But for home purposes,
it ig generally aceepted that a maximum of
3 per cent distortion at 400 eps is aceepta-
Dle. Going from 1 per cent to 3 per eent dis-
tortion corresponds to an inerease of about
6 db in recording level. In other words,
yvou could have put 6 db more signal on
the tape before reaching 3 per cent har-
monic distortion. Actaully, therefore, your
machine has a signal-to-noise ratio of
about 56 db, which is nothing to complain
about.

The reason that ycur tape recorder
shows 0 VU when the distortion is only 1
per cent is to allow for the mechanieal lag
of the pointer on sharp transients. Thus
when a brief, strong peak comes along,
the meter might show only 0 VU when the
signal level is actually n good deal higher.
We can say that the meter calibration in-
corporates a 6-db safety margin to prevent
you from over-recording.

Any time you wish to cheek the signal-
to-noise ratio of a tape recorder, you must
be sare that you are checking this with
reference to a standard recording level, not
merely with reference to the indication of
the recording level indicator, whether this
bhe a magic eye or a meter. For home pur-
poses, the standard recording level, as I
mentioned before, is commaonly accepted nas
that which produces § per cent harmonic
distortion at 400 eps. Jor professional
purposes, £ per cent, or possibly 1 per eent,
13 apt to be used. Thus part of your fest-
ing equipment must be a harmonie dis-
tortion meter so that you ean identify the
standard recerding level, regardless what
the recording level indicator shows.

Sometimes attempta are made to measure
signal-to-noise ratio with respect to “aver-
age” recording level rather than maximum
recording level. However, it is quite dif-
ficult to say what average level really is.
For some types of wmusie or speech, the
average level may be about 6 db below the
peak level, whereas for other types the
average level may be 10 db, 15 1b, or even
20 db below the peaks. Some persons have
chogen “10 db below maximum recording
level” as their definition of average level,
but as you ean see, the reference level
really still remains that which resunlts in
3 per cent harmonie distortion at 400 cps.

NAB Equalization

Q. What is NAB tape equalization, tak-
ing info account recording as well as play-
back?

A, NAB equalization speeifies the fol-
lowing with respect to operation at 15 ips,
although this is commonly aceepted with
respeet to 7.5 ips as well. Assuming an
“ideal” playback head—one whose output
inereases in direet proportion to an in-
crease in frequency thronghout the audio
range—playback equalization shall eonsist
of a bass-boost curve that commences at
3180 eps (up 3 db at this frequency), con-
tinues to rise as frequency goes down, but
eventually levels off, so that at 50 cps the
response is 3 db below the maximum that
it eventually attains. Alzogether, bass boost
amounts to 36 db. To the extent that the
playback head departs fromn the ideal, the
playback equalization iz required by the
NAB standard to compensate for this de-
parture. Thus if the head displays high-
frequency losses (due te gap width and
other factors), playback treble boost has

{Continued on page 56)
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YOU SUP

And what response! Kopak Sound Recording
Tape is designed to give you unexcelled tone
reproduction over the entire audio range from
40 to 20,000 cycles. This response provides
vibrant sound reproduction lost in some other
tapes. Kobak Tape has a coating uniformity
that never varies more than plus or minus
.000014 inch. Without such uniformity you
can expect a loss in high frequencies that
can only be compensated for by setting bias

AUDIO e OCTCBER, 1962

PLY THE FREQUENCIES . . . XODAK TAPE SUPPLIES THE RESPONSE

incorrectly. Result? Distortion! Kopak Sound
Recording Tape is lubricated on both sides
to minimize head and tape wear. That's not
all. Kopak Tape has maximum freedom from
drop-out plus a smooth flexibility that in-
sures intimate contact with the heads. The
tape reel practically threads itself and has a
built-in splicer. Make your next reel Kopak
Sound Recording Tape. It's as good as your
favorite color film!

~Kodalk

TRADE tARK

BT
4 5

'SOUND RRCORDING TARE

EASTMAN KODAK COMPANY, ROCHESTER 4, N. Y.

J
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this 1s the new




.a dual 3-way
speaker system

6 speakers—2 bass, 2 mid-range,
2 treble...superbly matched and
integrated with a magnificent

sand-filled enclosure

THE W90 is destined to restore the legendary
sound of former years...the sound of the great
Wharfedale systems vsed by G. A. Briggs in his
concert demonstrations at Carnegie Hall, Royal
Festival Hall and others throughout the Western
world. The Wharfedale systems he used to re-
create the full symphony orchestra, single instru-
ments from triangle to organ, and the voice...all
at correct volume, and without coloration or
distortion...were compared by the thousands in
his audiences to simultaneous live performances
on the same stages. Imperfect as such experiments
had to be, the natural, realistic quality achieved

[ e e e e e

All six speakers incorporate certain recent refinements which have made pos

The chassis (baskets) are exceptionally heavy
and manufactured by casting, The purpose is to
preserve abselute rigidity, maintaining the critical
relationship between the moving voice coil and
the fixed magnet. The stamped baskets found in
ordinary loudspeakers are also de-
signed to be rigid. However, this
rigidity is often lost as soon as the
speaker i3 mounted firmly against
an inexact wooden front bafile.
Some speaker designers have even
eliminated the basket, weakening
the entire speaker structure,
Wharfedale baskets are of cast
metal. They hold their shape per-
fectly in mounting, and are strong
enough 1o permit sufficient open-
ings to maintain absolutely correct
airloading, essential for the full
response of the speaker.,

————— = e

by these homely but wonderful Wharfedale
speaker systems accounts for the unassailabie
loyally of those who heard Mr. Brigg's concert
demonstrations or heard about them. And as
musically-oriented people have grown more so-
phisticated in listening Lo sterec, there has been
an increasing demand for the restoration of the
full authority of these large, carlier Wharfedales.
Unfortunately, this kind of sound, up to the
present, has been the exclusive province of sys-
tems oo cumbersome for most living rooms,
especially when used in pairs for sterco. Now,
benefiting from the advancements developed for

The Cone Surround is an exclusive rolled-rim de-
sign, the latest and most effective form of the
traditional Wharfedale soft suspension. Earlier
surrounds {porous foam or cloth) provided such
superior bass damping that they became re-
nowned as an outstanding physical
characteristic of Wharfedale speak-
ers. Mow, more than ever before,
the Wharfedale cone is capable of
the long excursions required for
true bass energy in a sophisticated
tuned duct enclosure. The cong ma-
terial is special...compounded of
long fibred wood (traditional to the
North of England home of ihese
speakers) and soff pulp! It achieves
superior results from the start and
its natural resilience assures con-
tinuing perfection over the years.

its compact Achromatic series, Wharfedale has
successfully designed a new size and format, It is
a special sand-filled system, proportioned spe-
cifically to accommodate the components re-
quired today to accomplish this ambitious
purpose. Measurements are 3234"x2734" x 1314",

The new W90, therefore, is neither a compact,
nor is it a large speaker system. It is a new and
highly versatile size, designed from the sound out
...with absolute insistence upon the resuits de-
sired, yet with an eye (o the latest decorative
trends in stereo arrangement.

i = =

sible the task of creating the W90 system. A brief description will clarify what we mean:

The Magnets are truly impressive, individually
and totally. Because of its material, and the spe-
cial design of the magnetic gap, each provides
higher total flux in the gap field than has been
true of the magnets in any prior speaker system.
The six magnets together make the W90 a “high
cfliciency” speaker, achieving maximum perform-
ance at low amplifier power.
All-too-many popular speaker
systems are starved for power,
depending upon exaggerated _
amounts of amplifier wattage. A
In the W90, therefore, the all- y L

=\

important transient bass re-
sponse is excellent, even at low ]
volume. This clean low end, at 7
reasonable listening levels, is a o
major reason why all Wharfe- i
dales are so pleasant to “live with.”

e e ==~ == ]

With its six speakers, the W90 is actvally a dual 3-way system with all units designed for each other and crossover settings calibrated for undistorted response
throughout the audio spectrum. The support effect of the tandem speaker systems resuits in a sound of exceptional authority, yet in balance over the entire range.

LOW RANGE. Two 1215" low frequency drivers
handle the sound from 20 to 1,500 cycles. The
listener can expect 1o enjoy the true, fundamen-
tal bass notes, so often
masked. The two drivers

total a cone area of 94
square inches...thus the

B W0 tandem idea yiclds
the same result as a
single low frequency

/ driver of such massive
size and weight as to be

4 impractical in the home.

= — — s =
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THE W90 is the latest of the Achromatic speaker
systems. The literal meaning of “achromatic” is:
“Pure sound, uncolored by extraneous modula-
tions.” Such modulations, common even in lux-
ury speaker systems, tend to alter the natural
sound of music. The W90 enclosure has been de-
signed to preserve the integrity of the speakers’
performance, through certain constructional fea-
tures. Chief characteristic of the Achromatic
construction is the sand-
filled technigue, which con-
sists of packing white sand
densely between layers of
hardwood. This creates an
inert mass, incapable of res-
anating no matter how deep
or strong the bass backwave
projected against it. This

MID-RANGE, Two 5V” mid-range speakers
cover the relatively narrow but vital band of
1,500 to 6,000 cycles. The listener will be startled,
for example, by the clarity of the baritone voice
and the exceptional reso-
lution of most solo in-
struments, permitled to
stand in correct perspec-
tive, The handling of this
“fill"” range in the W90
is the recognizable key
to its satisfying full-
throated sound.

technique, exclusive to Wharfedale, is the result
of vears of development by G. A. Briggs. While
it ¢osts considerably more than standard con-
struction, it has proven so effective in prevent-
ing basz distortion that all Wharfedale Achro-
matic systems incorporale it. Each woofer is
mounted in an individual tuned chamber for
its own maximum effect, and isolated from the
mid-range and twecter arrays. Therefore, me-
chanical coupling, so disastrous in ordinary
systems, i3 eliminated. The high and mid-range
speakers are mounted from the rear, isolated
from the face of the cabinet with front free-
floating. This important feature helps to elimi-
nate phase distortion. As a final measure, to
insure compatability with the acoustics of the
room, the W90 system incorporates a full control
panel. Each range of speakers may be balanced

Wharfedale # Division of British Indusiries Corp., Port Washington, N.Y.

TREBLE. Two 3" treble speakers are the well-

established Super 3’s, much admired for their

ability to present the clear treble without stri-

dency ... making them eminently listenable, un-

usual for tweeters. This is no accident. It is the
result of cone-lype rather
than horn-type construc-
tion, and refinements such
as low-mass aluminum voice

- coils ultrasonically tinned,
powered by magnets so
large that they are seldom
found even in speakers four
times the diameter!

and adjusted to the ear of the listener, the re-
quirements of the particular listening area and
the other componenis in the music system.

DECOR. The Wharfedale W90 is housed in a me-
ticulously crafted cabinet built to meet every
requirement of perfection in sound...yet it will
fit with ease into the living room, and is elegant
enough to join the most distinctive furnishings.
Its acoustic design adds versatility... permitling
horizontal or vertical use as desired. The Wharfe-
dale Universal Mounting Base makes it a superb
free-standing unit. In oiled or polished Walnut .
hardwood, $259.50. Utility model in sanded birch
hardwood, without curved molding or dividers,
$244.50. Universal mounting base to match $9.95.

For illustrated literature write Dept. WR 12
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FOURTEENTH ANNUAL CONVENTION

Following is a complete list of papers to be
presented at the fifteen technical sessions.

Monday, October 15, 1962

9:30 a.m. MICROPHONES AND
EARPHONES

Robert W. Carr,
Chairman

Shure Bros.,, Inc,

Precision Condenser Microphones, Their
Purpose, Characteristics and Calibration
Jack Mowry, B & K Instrucents, Inc.

Deslgn Conslderations in an Industrial
Mlcrophone

A. L. Dvorsky, The Astatic Corporation

Intelligihllity of Communication Ear De-
fenders In an Area of Extremely High
Ambient Nolse
Hobert P. Devaney, Roanwell Corpora-
tion

Improved Noise-Cancelling Milecrophone
O

Rail and A. Brouns, Shure
Bros., Inc.
The Trend In Sub-Minlature Magnetic
Transducers
E. V. (Carlson, Industrial Research
Products

High=-0Quality Push-Pull Condenser Trans-
mltters
G. M. Sessler and J. E. West, Bell Tele-
rhone Laboratories, Inec.

1:30 p.m. AUDIO ELECTRONICS

D. R. von Recklinghausen, H. H. Scott,
Inc., Chairman

Design Aspects of Low-Distortion Tran-
slstor Amplifiers
Murray Barlowe, Harman-Kardon, Ine.

Some Prohlems In the Design of High-
Power Translstor Ampllifiers
Alex Robbins, Standard Systems Cor-
poration

A High-Power Solld-State Amplifier
Thomas W. Pickett, H. W. Scott, Inc.

One-Kilowait Transistor Aundio Amplifier
Richard 8. Burwen, Consulting Elee-
troniczs Engineer

Simplifled Frequeney Shifter for Improy-

ing Acounstle Feedback Stabllity
Mahlon D. Burkhard, Industrial
search Products, Inc.

A Reflex Wien-Bridge Osclllator
Joel H. Levitt, Columbia-Princeton
Electronice Music Center

Re-

A Transistorized Dynamie-Microphone
Amplifier for Telephone Handset
Warren R. Yuenger, Ling-Altec Re-
search

7:30 p.m. LOUDSPEAKERS

P, B. Williams, Jensen Manufacturing
Company, Chairman

Mnltl-Speaker,

Column Type

F. Novak, Jensen
Company

Multi-Channel Arrays,

Manufacturing
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Constant Directional Characteristics from
a Line-Source Array
David L. Klepper, Bolt Beranek & New-
man, Inc.

Measnrement of Loudspeaker Response
In Live Rooms
George W. Sioles, CBS Laboratories

A Simplifled Quality-Rating System for

Lowilspeakers
Lincoln Walsh,
Company

Walsh Engineering

Comparlsons of Transdneers Operating on
Different Basie Principles
William B. Snow, Bizsett-Berman Corp.

Electrostatic Transdueers for Ultrasonics
John J. Van Houten, Ling-Temco-
Vought, Inc.

Low-Cost Anecholc Chamber for E.LA.
Loudspeaker Measurements
Pater Davidson, Eng. Div.,, Hammond
Organ Company

Tuesday, October 16, 1962

9:30 a.m. DISC RECORDING
AND REPRODUCTION 1

Edward H. Uecke, Capitol Records, Inc,,
Chairman

Phonograph Stylus-Tip FInish—Eiffect on
Record Slgnal and Noise
P. Adler and M. 8. Shatavsky, Sonotone
Corporation

A Study of Program-Level Overleading In
Phonograph Recording
J. G. Woodward and E. . Fox, RCA
Laboratories

'rogram-Level Overloading and Eqguali-
zation in Phonograph Itecording
E. C. Fox and J. G. Woodward, RCA
Laboratories.

New and Superlor Driving Amplifiers for
the Westrex 3C, 2B, and Gramplan Feed-
hack Cutters
Howard 3. Holzer, Contemporary Rec-
ords and HARECO

A Two-Gram Phonograph Plekup System
for Home Record Changers
E. B. Baner, A, I.. Di Mattia, B. Kaul-
inz, and G. W. 3ioles, CBS Laboratories

Preclslon Testing of Phonograph Sound
Reproduction Components and Systems
Jack Mowry, B & K Instruments, Inc.

A New Turniable-Arm Combinatlon
Edgar Villchur, Acoustic Research, Inc,

1:30 p.m., DISC RECORDING
AND REPRODUCTION 11

Donald J. Plunkett, Fairchild Record-
ing Equipment Corp., Chairman

Control of Statle Electricity on Phono-
graph Records
G. P. Humfeld, RCA Victor Division

Pickup Design Problems in Tracking Be-
low One Gram
W. O. Stanton, Pickering & Company

Translent Response and Intermodulation
Studies in Phenograph Reproduection
B. B. Bauer, A, Schwartz, and A. Gust,
CBS Laboratories

The Rational Design of Phonograph Pick-
ups
I, V. Hunt, Harvard University

A Phonograph Cartridge Evaluation Re-

corling
Allan R.
poration

Keskinen, The Astatic Cor-

On the Damping of Phonograph Arms
B. B. Bauer, CBS Laboratories

High-Frequeney Siylus-Groove Relation-
ships in Phonograph Cartrldge Trans-
ducers
Philip Xantrowitz, Sonotone Corpora-
tion

7:30 p.m. (McMillin Theatre,
Columbia University)

MUSIC AND ELECTRONICS

Harald Bode, The Wurlitzer Company,
Chairman

Elecironle Simulatlon of the Organ
Norman C. Pickering, Astrosonics, Inc.

Some Psychoacoustical Results In Musleal

Research
Melville Clark,
Products, Inc.

Jr.,, Sylvania Electric

The New Wurlitzer Electronic Plano
Clifford W. Anderson, Harold Bode, and
Harold ¢©. Schwartz, The Whurlitzer
Company

Musical Preception and Electronic Com-
position
Milton Babbitt, Princeton University

Creation of Melodie Contours from Non-
Melodic Raw dMaterial Wlitheut Loss of
Text or Timbre

Myron Schaeffer, University of Toronto

Multi-Channel Performance of Electronic
Musle
Valdimir A, Ussachevsky, Columbia-
Princeton Electronic Music Center

7:30 p.m. RECORDING TECHNIQUES
IN EUROPE

Gilbert I'. Dutton, Electric & Musical
Industries, Chairman

Conslderations In the Measarement of
Rumnible

P. Burkowitz, Carl Lindstrom, G.M.B.H.

An Automatie Overplay System for Mag-
netie Tape and Record
H. Redlich and J. J. Klemp, Telefunken-
Decca

Correlatlon Meter for Checking the Pollng
of Mtereo Signals
W. 8. Percival, Electric & Musical In-
dustries, Ltd.

Recorded Acceleration and Tip-Mass Dis-

tortlon
J. Walton, Decca Record Co., Ltd.
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Fnrther Thoughts on Geometrie Condi-
tions in the Cutting and Playing of Stereo
Dises
C. R. Bastiasans, Philips Phonographic
Industries

g‘dlle Ortofon Siereo Cutterhead, Type GSS

IE. Knudson, Ortefon Industry A/S

Wednesday, October 17, 1962

9:30 a.m. MACNETIC RECORDING

Hein Marma, Ampex Corporation, Audio
Division, Chairman

Erasure of Magnetle Tape
John G. McKnight, Ampex Corporation,
Audio Division

Nolse Considerations in Tape Reproduce
Amplifiers
Erling P. Skov, Ampex Corporation,
Audio Division

Correlatlon Studles Relating DMagnetic
Measurements to Aundlo-Freguency Per-
formance of Magnetie Tape
Donald H. Blouch and Walter L. Ander-
son, General Kinetics, Inc.

Intermodulation Distortion in Tape Re-
cording
Robert Z. Langevin, Ampex Corpora-
tion, Audio Division

A New Transistorized Professional Tape
Recorder
R. J. Tinkham, Vega Electronics Cor-
poration

A Revlew of German DIN Standards on
Magnetle Sound Recording and Related
Subjects
John G, McKnight, Ampex Corporation,
Audio Division

1:30 p.m. REQUISITES OF

MODERN TELEPHONY
F. £, Harvey, Bell Telephone Labora-
tories, Inc., Chairman

Man's Need to Communicate—Past, Pres-
ent, and Faoture
Charles W. Vadersen,
cations Systems, Inc.

ITT Communi-

Joint Use of Telephone Lines for Volce
and Data Transmission
F. K. Becker, Bell Telephone Labora-
tories, Inc.

The Role of Recorded Volce Services in
Telephiony
W. €. Tillistrand, Wew York Telephone
Co.

Telephone Cireults for Program Transe
mission
Iden Ierney and A. D. Fowler, Bell
Telephone Laboratories, Inc.

TASI, a Band-Compression System
F. A. Saal, Bell Telephone Laboralories,
Inec.

Compatibility—a Major Requlslte of the
Telephone Indusiry
J. N. Petrie, Automatic Electric Co.

Miltary Use of Bell System Services
R. E. Gradle, Long Lines Dept., AT&T
Co.

The Future of Digital Commnunication
E. Baum and W. 8. Litchman, ITT
Communications Systems, Inc.

7:30 p.m. STEREOPHONICS

B. B. Bauer, CBE Laboralories, Chair-
man

The Application of Stereophony to Con-
ference Use
", B. Harvey, J. &. Cisek, D. J. Mac-
Lean, and M. R. Schroeder, Bell Tele-
phone Laboratories, Ine.
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Educating the Layman about Stereo
N. Crowhurst, Gold Beach, Oregon

Space Information In Stereophony
M. Fouque and H. Redlich, Telefunken
Trecca.

Some Techniggues Toward Betfer Stereo
Sound
B. B. Bauer, CBS Laboratories

Panel Discussion, *“What Hath
Wrought”
Panel of Experis to be announced at
the session.

Stereo

Thursday, October 18, 1962

9:30 a.m, SOUND REINFORCEMENT
AND ACOUSTICS

J. E. Volkman,
Chalrman

RCA Laboratories,

Integrated Sound System Design
Paul Steigman, Standard Systems Cor-
poration

A Personal Voice Amplliier
D. J. MacLean, Bell Telephone Lahora-
tories

Sonnd Amplification System for the New
I'isher Theater, Detroit, Mlchigan
David L. Klepper, Bolt Beranek & New-
man, Inc.
Seund Reinforcement In Television
Studios
A. Pierce Evans, Columbia Broadcast-
ing System

The Intercom Approach to a Yoice-Asgsist

System In a Large Choreh Audiforinm
Robert 8. K. Brown, The First Church
of Christ Scientist, Boston, Mass.

New Technigues in the Measurement of
Reverberation Time
T, J. Schultz, Bolt Beranek & Newman,
Inec.

The New RCA Itallana Recording Stu-
fos In Rome, Italy
B. Bolle, H. Voldner, RCA Italiana; A.
A. Pulley, A. Stevens, RCA Victor Rec-
ord Division; and J. E, Volkmann, RCA
Laboratories

The Sound System of Sound and Light
E. R. Hanson, North American Philips
Co., Inc.

1:30 p.m. FM-STEREQ
BROADCASTING—I

Warren L. Braun, Chief Engineer
WEVA AM-T'M-TV, Chairman

A report of the CCIR Conference, Study
Group X, June 1962, Bad Kreuznach,
West Germany

Williamn Beaubien, General Electric Co.

Stereophonle FM Distortion Caused by
Crosstalk into the Pllot Carrier
Edward B. Bench, Jr., Chief Engineer,
IKLCTFM

Stereo Operational Experience of WQXR-
FM-AM
L. IX. Kleinklaus, Chief IEnginesr,
WQOXR and WQXR-FM, The Radio Sta-
tion of the New York Times

Planning a New FM-Sterco Station
Lloyd Jones, Chief Engineer & Partnar,
KMUX-FM

Anomalies of Presently Accepted FM-
Stereo Measurement Technigue
Robert A. McClanathan, Chief Engineer,
KPAM-KPFM

Techniques of Program-Level Measure-
menis Applicable to FM Stereo
D. Ridgely Bolgiano, Director, Engi-
neering Services Division, Drexel Hill
Associates

Management’s View of FM Stereo
A, I. Eicholzer, Chief Engineer, WSYR-~
FM

Friday, October 19, 1962

9:30 a.m. FM-STEREO
BROADCASTING—II

Warren L. Braun, Chief Engineer
WSESVA AM-FM-TV, Chairman

Solutlons to Problems Arkshng from Si-
multaneons Stereo and SCA Operation of
an FM Station
Frank E. Laughlin,
WGEEM-TV-AM-FM

A Practical Guide to FM Station Layout
and Tune-Up
Everett J. Gilbert, Colling Radio Com-
pany

Chief Engineer,

Stereo Modlficatlon of Composite Equip-
ment Including Type Acceptance Tests
James V. Melonas, WSI'M

Stereo Experlence at WASH-FM
Everett L. Dillard, General Manager,
WABSH-FM

Management IFM-Stereo Installatlon Proh-
leins
C. N. Duncan, KGB-F'M

"M Station Tests and Operation Without
Type Approved Modulatlon Monitor
Ross Utter, Chief Engineer, Zenith Ra-
dipo Corporation

1:30 p.m. BROADCAST
AUDIO/STUDIO EQUIPMENT

A, H. Lind, RCA Broadcast & Commu-
nications Division, Chairman

Antomatic Control of a Cartridge Mag-
netiec Tape Recorder
C. B. Meyver, RCA Broadeast & Commu-
nications Division

BC-TA Stereo/Dual-Channel Audio Con-
solette with Transistor Cirenitry
A. J. May, RCA Broadcast & Communi-
cations Division

Deslgn Aspects of a High-Performance
Solid-State FM-Stereo Tuner
George Meyerle, Harman-Kardon, Inc.

An Automatic Galn Shifter for Simultane-
ous Two-Way Yolce Channels
5. H. Harrison, Bankers Trust Com-
pany, George Alexandrovich, Fairchild
Recording Equipment Corp.

Meter Ballistics Testing
Henvy ©. Littlejohn,
Company

Active Building-Block Studio Console
Components and Their Use
Gerhart Bore, Georg Neumann Labora-
torium fur Elektroalkustik, G.m.b.h.
Transzlated and presented by Stephen
F. Temmer, Gotham Audio Corp.

General Radio

7:30 p.m. PSYCHOACOUSTICS

J. Ib. Harris, USN bMedical Research
Laboratory, Chairman

Ohjective Behavioral Indicators of Hear-
ing in the Animal
T. D. Clack, The C. W, Shilling Auditory
Research Center, Inc,

New Research on Hearing
Willem A. Van Bergeijk, Bell Telephone
Laboratories, Ine.

An Equipment Array for Studylng Audi-
tory Cues In the Blind
P. N. Herman and J. . Curtis, The
C. W. 8hilling Auditory Research Cen-
ter, Inc.

Speech Reception Under a Wide Varlety
of Distortions
E. L. Sargeant, USN Medical Research
Laboratory

The Acoustic Contribution of the Head
and Pinnae to Localization of Sounds In
Space
J. D. Harris, USN Mesdical Research
Laboratory
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A New Turntable-Arm Design

EDGAR VILLCHUR™

Incidental to a description of a new product in the realm of record-
playing equipment is this thorough analysis of the physical principles
and the geometry involved in the design of an arm and turntable.

Two types of motors are in general
use for turntables. These are the in-
duction motor (4-pole for the better
units) and the hysteresis synchronous
motor. The induetion motor can be made
with high starting and running torque—
about three times higher than that of a
hysteresis motor of similar size and
rating. A disadvantage of the induetion
motor is that its rotor speed is less than
that of the synchronous rotating field, a
phenomenon referred to as rotor “slip.”
There must be a relative veloeity he-
tween the rotor and the rotating mag-
netic field, or no ewmrrent and no mag-
netic poles will be induced in the rotor.

The exact amount of the slip, which
determines the motor speed, ean vary
with changes of line voltage, mechanieal
load, and temperature. Measures taken
te counteract this speed drift, however,
can result in stable induction motors.

The rotor of a hysteresis synchronous
motor, unloaded mechanically, turns at
the same speed as that of the rotating
field. The rotor, being at rest with re-
spect to the field, sees fixed poles which
induce the rotor poles, and the motor
works on these directly indueced poles.
Its speed in the unloaded condition is
thus purely a funetion of the number
of stator poles and of line frequency, un-
affected by line voltage or motor tem-
perature.

When the mechanieal load of a hys-
teresis synchronous motor is increased
sufficiently, however, the motor will slow
down and work at sub-synechronocus
speeds on new sefs of rotor poles, in
spite of the relatively high retentivity
of the rotor material. To overcome this
difficulty hysteresis motors are typically
made heavy, with the attendant inerease
in cost.

One type of hysteresis synchronous
motor that has been used in recent years

* Acoustic Research, Ine., 24 Thorndike
8t., Cambridge 41, Mass.
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IN TWO PARTS—PART 2

- BELT

DRSVE

STARTING
BELT

Fig. 7. Motor drive system of AR turntable.

15 the small motor normally intended for
clocks and other time-regulation appli-
cations. The motors of this type that
have appeared in turnfables have some
definite advantages, over and above low
cost, over previous motor designs. The
eentral feature from which these ad-
vantages stem is a low rotational speed.
This malkes it more convenient to use a
single-step drive system, that is, a sys-
tem which employs a single belt or frie-
tion wheel from the motor pulley to the
turntable platen, with no idler wheels
or other intermediary coupling devices.
These motors turn at 600 rpm, and the
speed reduction ratio for 33% rpm is
only 18 to 1. With the standard 1800-
rpm 4-pole induction or hysteresis mo-
tors, the speed reduction ratio would he
54 to 1. A single-stage system carries
with it the advantages of simplicity, re-
liability, reduced eoupling slippage, and

the use of 2 minimum number of moving
parts.

The low speed of these motors also
helps in providing reduced motor vi-
bration. What small vibration there is
ineludes a component that is subsonic
in frequency and inaudible as rumble.
As has already been pointed ouf, rumble
at a given level that is very low in fre-
quency has greatly reduced annoyance
value,

The outstanding disadvantage of the
time-regulation motors that have heen
used is their low torque, requiring light
platens. In order to overcome this dis-
advantage partially, and to provide
greater stability of turntable speed with
changes of load (caused by differences of
stylus force, and so on) two such motors
are sometimes used.

The motors of this type eurrently used
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CABINART MARK 3

THE MOST INCREDIBLE BUY IN HIGH FIDELITY HISTORY

Ta achieve the magnificent full range tonal response, CABINART Research now presents the FIRST
hookshelf Reflex-Horn enclosure around a precision engineered loudspeaker. The MARK 3, priced
at $18.00, estahlishes a new zone of value and guality with the publication of compiete Electro-
Acoustic data.
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. SPECIFICATIONS: 23 long, 117 high, 9%2" deep
i Loudspeaker: 8, with rolied annulus » 8 ohm impedance, 10,000
; ~ Gauss + 6.8 Dual Diameter Alnico 5 magnet » 37 whizzer
1500 Cycles Tone Burst Test 100 Cycles cone for HF dispersion » Free air resonance: 65 cycles

e AN o I S
4 wa inpu or Bel on axis

TEST EQUIPMENT COMPLEMENT CAPACITY: 10 Watts

USED IN CABINART DETERMINATIONS

Bruel & Kjaer Condenser Microphone Model 4134 990 8.0.0.909.9/0:99 9

Bruel & Kjaer Cathode Follower Model 2614

Bruel & Kjaer Microphone Amplifier Model 2604
General Radio Beat Frequency Oscillator Model 13048
General Radio Graphic Level Recorder Model 1521
Hewlett-Packard Signal Generator Model 200D
Hewiett-Packard Distortion Analyzer Model 3308
Ballantine Vacuum Tube Voltmeter Model 3104
Tektronix Oscilloscope Model 503

Delco Radio Div. Tone Burst Test Generator
Model XP-13295

Data derived from ten production units,

CABINART GUARANTEES

You must be satisfied for 10 full days or your
money back.

Cl
FREQUENCY IN CYCLES PER SECOND

Cabinary Mark 2 harmonic distortion levels
at 1 and 10 watts input

ONE FULL YEAR WARRANTY

Written registration card and warranty included.

Sold only direct by CABINART ACOUSTICAL DEV. CORP.

Cabinart Acoustical Dev. Carp.
39 Geyer St., Haledon, N. §.

Geyer St., Haledon, N. J. and in our Cabinart factory
outlet located at 26 West 8th St., New York, N. Y.

Please ship the following to be used in my home for 10
full days. | understand unit(s) may be relurned and my money
refunded within that time unliess fully satisfied.

.............. Mark 3 Unfinished $18.00 each

PIMIEBI’S in hi fi qualny since 1948, (Please make check or money order payable to Cabinart Acoustical )
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CABINARI ACOUSTICAL DEV. CORP. kit
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in commercial turntables are rated by
the motor mannfaeturer as having 30
in.-oz. of running torque referred fo 1
rpm, which means that the two-motor
units have 60 in.-oz. In the case of the
AR turntable a heavier platen is used
—the total platen weight is 3.3 lhs.—
and more torque was desired.

A third type of motor was investi-
gated, and found highly satisfactory for
turntable use from several points of
view. This is the permanent magnet syn-
chronous motor. The rotor of this syn-
ehronous motor, as the name implies, de-
rives its magnetic ficld from permanent
magnets. The recent development of
eeramic magnets with high retentivity
has helped considerably in PM motor
design.

The PM motor cannot work at any
speed except synchronous speed, since
its poles are permanently fixed, and it
has high synchronous torgue. The mo-
tor selected provides about 150 in.-oz.
of running torque, even though its phy-
sical size is small. Unfortunately this
motor has very poor starting torgue,
and it is not unidireetional, that is, it
is as willing to go clockwise as counter-
clockwise, depending on the direction in
which it 1s first urged. Mechanieal “no-
back” deviees, which allow votation in
only one direction, tend to be noisy.

The configuration that is used in the
AR turntable for the mofor system is
shown in Fig. 7. The drive motor to the
left is of the permanent magnet syn-
chronous {ype, an 18-pole, 400-rpm unit.
The starting motor on the right is the
same hysteresis syochronous 600-rpm
type currently psed in other turntables,

Although the latter motor adds ahout
30 in.-oz. of running forque to the sys-
tem, its real funection is to start the PM
motor, and in the right direetion. The
total torque of 180 in.-oz., which can be
translated to a little over b in.-oz. at the
platen itself, is still not tremendous and
will not saw wood, but if is entirely
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adequate for its reproducing applica-
tion.

One especially desirable charaeteristic
of the permanent magnet synchronous
motor is that it does not slow down
gradually with increasing load before
stalling, as does the hysteresis synehro-
nous motor. Unlike the hysteresis rotor
the permanent magnet rotor eannot shift
poles. It maintains its correct and exaet
speed within its torque eapabilities—it
cannot run off-speed unless the line fre-
quency is changed—and then stalls out
abruptly.

The PM synchronous motor is inferior
to the hysteresis synchronous motor in
the smoothness of veloeity within one
revolution. The filtering requirements of
a permanent-magnet-motor drive sys-

Fig. 8. The com-
plete AR turn-
table,

tem, eompared to those for a hysteresis-
motor drive system, are therefore
oreater,

Useful Turntable Torque

It is possible for a turntable to be
driven by a large amount of power, yet
e unable to maintain stable speed in
the face of only a slight inerease in me-
chanieal load. The test of wuseful turn-
table torque is the foree reguired to
slow the platen beyond the NAB limit
on speed inucyuracy, not the force re-
gquired to stop the platen.

The willingness of a turntable fo run
a little slow with only a slight increase
in mechanical load often bears little re-
lationship to the size or power of the
motor, This speed inconstancy may be
a function of the type rather than the
size of the motor, or it may be due to
coupling slippage between the motor and
platen.

Useful turntable torque cannot be
tested by trying to stop the platen by
hand. A turntable which ean be stopped
easily with a finger may keep its speed
within the NAB 0.3-per-cent limit in the
face of a greater load change than that

tolerafed by a turntable which requires
much greater effort to stop by hand.

One method of determining wuseful
torque is to see how much additional
weight can be added to the pickup,
while it is playing the outside grooves of
a record, hefore the speed is changed
0.3 per cent. Such a speed change repre-
sents a drift of 21 lines/min. on a
standard stroboseope card. The lines
must be counted while holding a peneil
or some other point near them, as it is
easy to be misled by merely glancing at
the card.

Placing a U. S. penny on the pickup
shell adds 3 grams; a nickel adds 5
grams. The significance of this added
test load is indicated by the fact that
the difference in drag imposed by a
pickkup when playing the outside grooves
of a record, and the drag when the
pickup is on the inside grooves, is typi-
cally equivalent to about 2 added grams
of stylus force. The drag of a “Dust
Bug"” is equivalent to about 6 extra
grams. A heavily recorded passage may
slow the turntable to the equivalent of a
gram or two exira stylus force. The
above data will vary somewhat with the
frietion of different records and needles,
but it gives the general order of equiv-
alent values.

The carrying of a few exira grams
by the pickup may seem foo light a
trial for a turntable, but there are units
that will not pass the nickel and/or
penny test. The degree of sensitivity to
increase of mechanical load of a group
of five cenrrent commercial furntables,
including the AR turntable, was meas-
ured and compared by this method. The
turntables were not a random sampling
of available makes, but were selected to
llustrate particular types. Three of the
turntables—#1, #2, and the AR turn-
table—kept well within the NAB 0.3
per cent speed limit when the pickup
was loaded by an extra 5 grams from
an initial 2V%-gram needle force. Turn-
table #1 had a heavy-duty hysteresis
motor and a very heavy platen. Turntable
#2 was of the “light” type, in both
motor torque and platen weight. Com-
pared to these two the AR turntable
would be classified as medium-weight.

The other two tnrntables—#4 and
#5—were slowed down more than 0.3
per cent when the pickup was loaded
by a 3-gram penny, and were slowed
down considerably more when the pickup
was loaded by an extra 5 grams. #4
had a heavy motor and platen, and #5
would be classed as a lightweight.

1t is of speecial interest that it takes
some effort to stop turntable #4 by
hand, while the AR turntable and turn-
table #2 can be stopped with relatively
light pressure from a finger. Turntable
#4 nonetheless has less mnseful torque
than either of the latter. #4 will con-
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+0 -"/4db from 1 to 1,000,000 cps.That's the band-
width of the new Harman-Kardon Citation A—the world'’s
first professional Solid State (transistorized) Stereo Con-
trol Center. It is totally new in concept, design and per-
formance. When you hear it, you will share the experience
of its creators—the experience of genuine breakthrough
and discovery; the experience of hearing music as you've
never heard it before. Citation A represents a towering
achievement for Stewart Hegeman and the Citation
Engineering Group. It will change all of your ideas
about the reproduction of sound. Visit your Citation
dealer now for an exciting premiere demonstration.

For more complete fechnical information on d
Citation A write to the Citation Division, kar on
Dept. A-10, Harman-Kardon, Inc., Plainview, N.Y.
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tinue to revolve, at an unusably slow
speed, under mechanical loads which
would cause the AR turntable or turn-
table #2 to stall outf.

It should be clear that the index of
useful turntable torque is neither the
“heavy” or “light” classification of the
turntable, nor the foree required to stop
the platen by hand.

Speed Accuracy

The AR turntable will slow down sev-
eral tenths of a per cent if sufficient
inereasc of mechanical load is applied
to the pickup in spite of the fact that
the permanent maguet synchronous mo-
tor is incapable of running at reduced
speed without stalling. Iixamination of
the rotor under conditions of increased
mechanical load show that it is still
revolving at exact synchronous speed.
The slowing down of the platen is eaused
entively by belt slippage.

The accuracy of the diameters of the
belt surface of the platen and of the
drive pulley arve kept to a sufficiently
close tolerance that the speed from one
furntable to another is always within
0.16 per cent (sixteen hundredths of one
per cent}. This alone does not ensure
speed accuraey, because of the element
of helt slippage. The actual turntable
speed is partly determined by the frie-
tion between the belt and the drive sur-
face.

A caleulation of the diameter ratio
between the belt surfaces of the pulley
and of the platen would show that the
pulley diameter is slightly smaller than
the exact speed ratio indicates. With
the correct ealeulated value the turn-
table will run too fast.

It may seem illogical that belt slip-
page will cause a turntable to run fast,
yet this is what happens in the iypieal
belt-drive system. The drive pulley re-
volves in jerks from one motor pole to
the next, and the instantaneous speed
of the pulley is at times greater than its
average speed. The belt filters out the
reughness and picks off an effective
speed whieh turns out to be slightly
higher than the average.

Flutter

There appears to be unanimous agree-
ment among academie authorities that
raw flutter readings (per cent fre-
quency deviation) have limited meaning
until they are qualified by information
on flutter rates.’® All of the writer’s ex-
perience in development work on the
AR turntable bears out this conelusion.

19 Op. eit.,, JSMPTE and Z57.1-1954.
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The statement that turntable X has
flutter of 0.1 per cent and that turntable
Y has flutter of 0.2 per cent does not
reveal which of the two turntables has
better flutter performance. If the 0.1
per cent deviation occurs at a fintter
rate of 3 eps, and the 0.2 per cent devi-
ation oeccurs at other rates, the fturn-
table with the higher raw flutter may
have a lower flutter index. Bince ifs
fluster has less nuisance value it ob-
viously deserves a superior flutter rating.

In spite of the above considerations,
turntable performance continues to he
deseribed in terms of per cent raw
flutter, The meaning of this number is
casily understood, but it may have little
aural significance by itself,

Although the AR turntable does con-
form in flutter performance to the 1953
NAB Standards of Good Engineering
Practice for broadeast equipment, which
are i terms of raw flutter, (the flutter
measurements yielded results closer to
the recording rather than the reprodue-
ing figure), the significant production
line testing at the AR plant is per-
formed by a weighted flutter meter
whose indications take into econsidera-
tion the instantaneous flutter rates, and
are actually in terms of an aurally sig-
aificant flutter index. This flutter index
15 1 unit somewhat similar to that sug-
cested by the Ameriean Standard!? re-
ferred to previously.

Rumble

As in the case of flufter, rumble con-
tinues to be deseribed inadequately, in
terms of raw amplitude below a given
reference level without consideration for
the frequency distribution of the rumble
cuergy. The frequencies in the rumble
signal may be subsonic, in the 30-cps
range, or as high as 120 eps. The dif-
ferenece in peveceptibility between 10-eps
rumble and 30-eps rumble is tremendous.
(It is assumed that the rumble ampli-
tude is low enough so that it does not
significantly load the amplifier.)

The AR turntable meets the NADB
rumble standard, but more significant
information in production line testing
is provided by a rumble meter which is
weighted according to the frequency
characteristics of hearing sensitivity.

Both of these testing functions—pro-
viding weighted flutfer and weighted
rumble readings—are performed by a
DataBService Corp. flutter and rumble
meter, model FM-3.

Correlation between the test informa-
tion given by this meter and standard
flutter meters is relatively low. Correla-

11 [hid,

tion with simple listening to a 3000-¢ps
flutter record is excellent. The latter is
a particularly good test method when
several turntables are being compared,
providing information of much greater
significance than that of a raw flutter
reading. No turntable or professional
tape machine to the writer’s knowledge,
is eapable of reproducing a 3000-eps
pure tone in a reverberant room in such
a way that flutter ecannot be readily
heard, but it is relatively easy to com-
pare the flutter effect of different re-
producing machines. It should be re-
membered that very slow flutter corre-
sponding to one change per revolulion
at 33%% rpm (0.55 eps) is much less an-
noying in music than flutter whose rate
centers around 3 eps.

The fluiter index in the AR turntahle
is kept to low values through the use of
the simplest possible one-step drive sys-
tem, mounting of the tone arm for mini-
mum warp wow, machined drive pulley
and platen, machined bearings, and pos-
sibly most iimportant of all, a precision-
machined belt (machined after freez-
ing). Most of these features are common
mm turntables in which professional per-
formance standards are sought.

Correlation between the weighted
rumble information provided by the
DSC meter and NAB ratings is also low.
Correlation with listening tests in which
different turntables are compured—using
the same “quiet groove" record, pickup,
and reproducing equipment—is excel-
lent, Two turntables with the same NAB
rumble rating may be miles apart on a
rumble listening test. The weighted
rumble in the AR turntable is kept to
low values through the use of low-speed
motors, compliant belt drive, isolation
of the rigid platen-arm assembly from
the motors, and a platen
bearing.

machined

Safety and Convenience

The AR turntable is supplied with its
wooden bhase and transparent plastie
dust cover included. If this turntable
were sold without the base, Underwrit-
er’s Laboratories approval, which has
licen applied for, would not be avail-
able, UL approval requires that the mov-
ing parts and electrical terminals be safe
from prying fingers. The individual elee-
trical components used in the AR fturn-
table, from motors to power cord, al-
ready have separate UL approval.

A dust cover seems a logical and in-
trinsic part of a record player. The
convenience from the housekeeping point
of view is obvious, but more important,
the turntable mat is protected from dust
which ean transfer to the reeord.

Fig. 8 illustrates the complete unit. &
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= Sony Stereo Tape Deck 262-D—4 & 2 track stereo recording
and playback tape transport to add tape to your existing hi fi
system. $89.50. (Also available, not pictured, the new SRA-2

stereo recording amplifier for the 262 D.
$ .) ® Sonv Sterecorder 777—All-

ansistorized professional 2 or 4 track
stereo recorder featuring the exclusive
Sony Electro Bi Lateral playback Head,
World’s finest tape recorder, $595. = Sony
Sterecorder 300—A complete professional-
quality hi fi stereo tape system with 4 & 2
track recording and playback in one por-
table unit. $399.50. = Sony Portable 101
—2 speed, dual-track, hi-fidelity recorder
with 7" reel capacity. $§99.50. = Sony Stere-

—Pocket size mike and transmitter providing complete free-
dom from entangling microphone cables. $250. ®= Sony Con-
denser Microphone C-37 A— For purity of sound reproduction,

the unqualified choice of professional stu-
dios throughout the world. $295. ® Sony
Sound on Sound Recorder 262 SL—The
perfect recorder for language, music and
drama students. With 4 track stereo play-
back. $199.50. » Sony Tapecorder 111—-A
popularly priced, high quality bantam re-
corder for everyday family fun. $79.50.
® Sony Condenser Microphone C-17 B—
Miniature size (334 "x 54" diameter) and
xceptional background isolation unidi-
rectional cardioid pattern. $350. w Sony

corder 464-D — Dual performance 4 track stereo tape deck with Newscaster Portable EM-1—A professional on-the-spot battery

built-in recording & playback pre-amps for custom installations powered portable recorder with precision spring wind con-

and portable use. $199.50. = Sony Wireless Microphone CR-4 stant speed motor. $495. All Sony Sterecorders are Multiplex Ready!
For additional literature and name of nearest franchised dealer wrile Superscope, Inc.. Dept. 7, Sun Valley, California
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ElelthoYores

SETTING NEW STANDARDS IN SOUND

Now, One Look Tells YOZI...Tlle B@St Blly_§

Take a close look at the all-new Electro-Voice SP12B and 12TRXB custon
loudspeakers. Speakers with the honest beauty of precision. .
created by the sure, deft hand of a master designer

Here is beauty with a reason. .. beauty that actively mirrors the supert
performance of these famous speakers. Chosen for over a decad

as “best buys" by listeners and laboratories alike, now th

SP12B and 12TRXB look better and sound better than ever before

No mystery about why they sound so good. Every detail of design has beer
refined, every manufacturing tolerance tightened to assure the highes
level of musical performance and engineering integrity in your high fidelity system

We urge you to carefully judge the SP12B and 12TRXB on every basi
...on facts and figures, on appearance, and finally with your own critica
car. In every way these speakers give a full measure of satisfaction

And the real beauty is that they are very modestly pri




MODEL SP12B

Coaxial Full-Range
Loudspeaker. Features
Radax dual cone plus long-
throw, high-¢compliance
suspension. Ideal for
built-in and custom
installations. $35.00.

MODEL 12TRXB 3-Way Loudspeaker.
Includes diffraction tweeter for extended range,
wider sound distribution. Provides optimum sound
in minimum space. Perfeet for sterco. $66.00.

@ ELECTRO-VOICE, INC., Consumer Products Division, Buchanan, Michigan

ELECTRO-VOICE, INC., Dept. 1024A
Buchanan, Michigan

Fleasa send my free high fidelity catalog
plus list of E-¥ sound specialists featuring
the new SPi2B and 12TRXB.

Mamse

Adress

Cily State
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Prelude for the Well-Tempered
Clavichord, Not Well Tempered

A recording is made on magnetic tape for the pur-
pose of comparing the tempered and just intonations

CONTROVERSY has quietly raged for

more than two hundred years

among musicologists over how the
scale should be tuned. Hints of this sit-
uation even appeared this year in the
pages of Auprol%2%4, The controversy
long ago had degenerated into a stale-
mate because the construction of key-
board mmusical instruments did not allow
a fair comparison of the tunings. But
fechnology has now reached a stage in
which we have electronic organs and
magnetic tape recorders, and these in
their existing forms ean unblock the
stalemate.

The controversy is over the answer
to the guestion: should the seale be fem-
pered or just? Or, in another technical
language, should the relative frequencies
in the seale be in ratios of powers of the
twelfth root of two (which is the tem-
pered intonation), or in ratios of small
whole numbers (which is the just in-
fonation) ?

The proponents of the tempered in-
tonation have the advantage that this is
the infonation in universal use. They con-
tend that it is the only practical way.
Their arguments often follow this pat-
tern: There appears to be no limit to the
number of frequencies per octave re-
quired by the just intonation. Perhaps
an infinity of frequencies is necessary.
For artistic purposes man must limit
thiz infinity somehow. Any such lmita-
tion iz arbitrary. Our eulture is satisfied
with just twelve frequencies. The limita-
tion to twelve is not a shortecoming: it is
a tremendous accomplishment. It is
man’s ingenious solution to coping with
nature’s infinite variety. As for beats,
which are ever present in the tempered
harmony, they are akin to vibrato, that
intentional frequency modulation which
a violinist, for example, produces to give

* 8627 San Gabrisl Lane, Santa Barbara,
Calif.

1 D, Wolkov, “Electronic organ tone gen-
erators,” Avnig, February, 1962, p. 34.

2 R. H. Dorf, Latter, Aubio, March, 1962,
p- 6.
3 D. Wolkov, Letter, Aupio, April, 1962,
p. 6.
4 G. 8, Spratt, Letter, Aublo, April, 1962,
p. 6.
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life to the tone. The musieal art would
not be what it is if it were not for the
tempered intonation.

The proponents of the just infonation
can reason equally well, stating that the
tempered intonation is indeed a short-
coming; that the limitation to Ewelve
frequencies is analogous to the limita-
tion to three colors imposed upon the
arfists who draw the comic strips in the
Sunday newspaper. These artists, with
less than twenty hues derived from these
colors, have developed a remarkable in-
genuity also. Nevertheless, their works
are not equal to paintings which are not
so restrieted, but we would not know
this if all paintings had fo be produced
by newspaper printing presses. As for
vibrato, one of the reasons that this gives
life to the tone is that at times in the
frequency exeursions the harmony comes
into the tune in the sense of the just
intenation.

At this point the proponenis of the
just intonation have wished that they
could verify their arguments with a
demonstration, and the proponents of
the tempered infonafion have rested
smugly with the knowledge that such a
demonstration was impossible. The tem-
perad intonation has already produced
the best in music; the just intonation in
competition must produee hetter.

I have already indicated that such a
demonstration is now possible with mod-
ern technology; furthermore, I heve re-
corded such a demonstration on mag-
netie tape. The demonstration, of conrse,
must bhe the rendition af musical eom-
position. To be effective the composition
should be widely accepted as good music
and should be chosen by a proponent of
the tempered intonation as nof gualified

for just intonation. Therefore, I chose
the composition; J. S. Bach, “Prelude
for the Well-Tempered Clavicord in B
Flat Minor,” Book I, Nunther 8. A more
complete set of reasons for the choice
is as follows:

1. The title specifieally states that this
composition is intended for a well-tem-
pered instrument. (In this article “tem-
pered” and “well-tempered” are synony-
mouns.) The composition was writien at
a time when the tempered intonation was
not yet eompletely accepted. We eall
attention fo the demonstration by the
seeming perversion that the title ereates.

2. The composition is written in a
minor key. The ratios of the major secale
are 50 much diseussed that we may for-
get that the minor seale might not take
care of itself.

3. The composition is marked by inces-
sant transition among musical keys (mu-
siciang call this “modulation,” but I am
avoiding the term in this sense because
of the possibility of ambiguity). This
makes it all the more diseouraging for
production in just infonation,

4. The composition confines itself to
the four middle octaves, from E-flat be-
low low C to € above high C. This is a
nmitigating circumstance sinee a piano
was the musical instrument in the first
recording. The characteristic of the har-
monies of the tones of a piano to be out
of tune is more pronounced in the low
register. An organ does not have the
problem of harmonies being out of tune.
The reason why an electronic organ
would be better than a conventional or-
gan will appear shorily.

The technique whieh produces a eom-
position in just intonation is to retune
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LET ELPA
LEAD YOUR
MUSIC...

To bring to you and to your music system,
the world’s finest” high fidelity compo-
nepts — is a main objective of ELPA
Marketing Industries.

For instance, the superbly Swiss-crafted
Thorens TD-124, and the other member
of the Therens “TD" family of fine turn-
tables, And in recent months, the fabu-
lous Danish Ortofon cartridge and trans-
cription arms. In each case, ELPA has
selected these components from the
manufacturer's much wider lines because
ofi their ‘quality and unigue suitability to
our high fidelity needs. All ELPA hi-fj
products are guaranteed for one full
year. See them at your dealer's todayi

.. with these superb high fidelity components

Thorens TD-124 — $110 net,
Long the finest 12" transcrip-
tion turntable at any price . . .
a must for the finest systems.
And now it has been joined by
the single-, convertible-speed
TD-121 at $85 net — a 525
saving!

Ortofan SPU-T — $49.95 net.
Unguestionably the finest stereo
cartridge in the world! And now
available for any high-quality
stereo arm, such as those shown
here, (Nof for changers or even
older heavy transcription arms.)

Write for full
specifications.
Dept. A-10
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Thorens TD-135 — $110 net.
First integral unit to feature
& true transeription arm, the
Thorens BTD-125, plus a “TD”
quality turntable, Outstanding
adjustment flexibility, precision
mounting, assure perfect per-
formance,

Magnificent ChZegs

Ortofon SMG-212 — $29.95 net.,
A 12” tone arm that’s distin-
guished by both technical excel-
lence and economy. Laterally
balanced provides perfect
tracking up to 30° out of level.
Even more economical: The
Ortofon SKG-212 arm at $19.95,

Thorens TD-131 — $60 net. An
economical single-speed tran-
seription turntable that exceeds
NAB performance specifica-
tions for studio equipment
Swiss eraftsmanship assures
constant, silent eperatien for
years to come,

Ortofon RMG-212 — $59.85 net.
Has every feature a 12" tone
arm should have for use in the

finest systems . . . all the fea-
tures of the 16” professional
arm at right, plus Ortofon’s
lateral balancing to achieve per-
fect balance without leveling.

Thorens BTD-125 — $50 net, A

#ew Thorens beauty — this 127
professional tone arm! A few
features: Exclusive, record-
saving cueing device. Adjust.
ments for balance, height, stylus
force. And less than 0.5%/inch
tracking error!

Ortofon RMG-309 — $59.85 net.

Professionul in the highest
sense, the 16" RMG-309 features
complete indepedence of level-
ing; spring-controlled, damped
counterweight; finest ballbear-
Ing pivots; plug-in shells for
Ortofon and all other cartridges.

ELPA MARKETING INDUSTRIES, Inc. /NEW HYDE PARK, NEW YORK

For Thorens In Canade: Tri-Tel Associates Litd., Willowdale, Ont.
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the musical ingtrument whenever neces-
sary and to record the passages on sep-
arate pieces of tape. Then all of the
recorded passages are spliced together
to form the complete composition. This
procedure does not subject the musieal
instrument to a design for certain fre-
quency ratios, since any frequency ratio
is available which can be obtained by the
method of tuning. Furthermore, the per-
sonal interpretation of the musician is
not lost, beecause he performs with the
same expression as he does for the tem-
pered intonation, Sinee he repeats the
composifion, at least in sections, for
each retuning, he must take care that
he also repeats the tempi. To assure this,
I recorded my performance of the Pre-
lude in tempered intonation, and then I
played each passage in the just intona-
tion while listening with earphones to
the tempered recording on a monitor
playback. The setup is shown in Fig. 1.

The first step in the over-all process
is to study the eomposition from the
viewpoint of a just intonation and to
write down in a systematie way the ra-
tios that are ealled for, for all notes. No
thought should be given to whether or
not the musical instrument is eapable of
producing these ratios; as we have seen,
it can produce them.

There is some freedom in the choice of
the ratios. They can be made so nearly
like the tempered intonation that only
the heats are eliminated. They can devi-
ate further to ecall attention to differ-
ences in characier in the transitions
from one musical key to another. They
can deviate still further to evoke harmo-
nies of which the tempered scale is in-
capable, and thus change the char-
acter of the passage. In the demonstra-
tion, I chose the middle eourse.

Tuning is done not in the eustomary
way by ear, but with electronic instru-
ments: a mierophone to piek up the
sound, an oscilloscope to display the fre-
quency ratio, a stable variable aundio os-
cillator, and a refercnce tuning fork.
For the Prelude the reference tuning
fork was the tempered E-flat. The fro-
queney of the fork is introduced to the
vertical deflection terminals of the os-
cilloscope while the output of the os-
cillator is set to trigger the sweep at an
appropriate frequency ratio, a setting
50 preeise that the pattern on the os-
cilloscope does not drift.5 Then the
sound of the musical instrument substi-
tutes for the sound of the fork, and the
frequency of the instrument is tuned to
conform, The setup is shown in Fig. 2.
By this method, for example, a specified
ratio of 19/16 was precisely tuned, not-
withstanding the fact that 19, a prime
number, is reaching the limit of small
numbers required by the definition of
Just intonation.

5 Kraxberger, “Accurate frequency meas-

urements,” Tekironix Service Scope, no. 11,
December, 1961.
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The composition, performed on the
identical musical instrument by the same
musician in tempered intonation for
comparison, must also be as precisely
tuned with the same electronic instru-
ments,

The reason for preferring an elee-
tromic organ ito a conventional organ
now becomes apparent. An electronie
organ hag few generators to tune, and
they are easier to tune. Furthermre, it is
possible to eliminate the frequeney re-
sponse of speakers and mierophones and
the accoustics of the room by coupling
the recorder directly info the musieal
instrument.

The systematic tabulation of the ratios
for the just intonation of the Prelude

YARIABLE OSCILLOSCOPE
AUDIO
OSCILLATOR
SYNC,
Lk AMPLIFIER
R WVERT.

&

Fig. 2. Setup for tuning the instrument to
the just intonation.

showed beforehand that the execution on
tape would give rise to the following
data. The plano was retuned to seven
musical keys. The piano was retuned
nine times, since sometimes there was a
conflict within one key regarding what
a specified note should be. F'rom the re-
sulting nine pieces of tape, one for each
retuning, 37 passages were cut and
spliced together to eomplete the work.
There are 44 frequencies per octave,
averaging nearly four frequencies for
each note of the scale. The entire Prel-
ude takes three minutes.

Musicians know that the most common
transition from one musieal key to an-
other is by the third-harmonie frequency
ratio. Among the seven keys this occurs
four times. One of the remaining tran-
sistions iz by the next prime number,
the fifth harmonie, and another is by the
follewing prime numbher, the seventh
harmonie. These six transitions are the
minimum number needed for the Prel-
ude, and all of the others can be de-
rived from these six. It happens that
two of the keys hear the same name, bhut
they are not identical; their frequency
ratio is 63/64.

The first complete tape for the Prel-
ude was prepared on a non-professional
recorder as the recording of a piano. It
was an experiment; unforeseen obstacles
could have put an end to the entire proj-
ect. Success of this phase makes the next
step simply and obviously a repetition

on high-quality recording equnipment as
the recording of an organ, 2 recording
which can faee eriticism.

A number of people have listened to
the comparison and all have shown a
preference for the just intonation. There
are too few people so far to make gen-
eral statements of their impressions. For
one thing, there were varying degrees
of familiarity with the composition.
That there is a difference in the just in-
tonation seems to be apparent imme-
diately. The tempered performance, next
heard, is evidently inferior, but as the
composition progresses, it sounds hetter
as one quickly forgets how the just in-
tonation sounded. This is a consequence
of our thorough ingraining with the tem-
pered intonation. It requirves repeated
auditions of the two infonafions to ac-
quire a familiarity with each one and
to surmise why there is a difference in
quality.

I can give my reaction. Because it is o
piano, a marked reduetion in beats did
not oceur; instead one set of beats
was substituted for another. I felt that
the just intonation placed the fre-
quencies more where they belonged. Tt
happens that T play a symphony string
bass as well as the piano, and I have
hecome aceunstomed to modifying the
frequency of a note to where it pleases
me. The music in the tempered intona-
tion sounds as though it is a few steps
removed from the musie produced by
some ancient clavichords and some mod-
ern eleetronie organs in which certain
combinations of notes cannot be played
together. The construection of these in-
struments makes it impossible to pro-
duce harsh dissonanees, but it also elimi-
nates desired and pleasing dissonances.
The tempered intonation is rigidly fixed
to the twelve frequencies, which at the
same time are indefinite enough to be-
long to all musical keys, whether or not
this is desired. The tempered chords
have a way of always heing in tune
even though one might not know in
which Ekey each belongs.

The Prelude is unigue only because
it is in just intonation. Other composi-
tions just as easily can be converted into
just intonation. The important implica-
tion here is that this might be opening
a way for the future development of the
musieal art. It is admittedly an awkward
way of making musie, but bhecause of it
composers may find enough encourage-
ment to write for the just intonation
compositions which are impossible in the
tempered, the reverse of the present sit-
uation. Also beeause of it some induce-
ment may be given fto the development
of musical instruments which ean be
played in the just intonation in the con-
ventional way without the intervention
of the recorder. These instruments un-
doubtedly will he electronic because of
the complexity, and elecfronie musical

{Continued on page 98)
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where

high fidelity
means
musical

acecuracy

M usicians and production personnel are listening to a tape master they have just recorded for Connoisseur Society. The record will be
Flute Concertos of 18th Century Paris, CS 362.

Hi-fi gimmickry has no place in this listening session. The closest possible facsimile of the live performance is needed, and professional
equipment is used for playback. (if the AR-3 loudspeakers look scarred, that is because they have served as recording monitors on many
other occasions.)

Although AR speakers are often employed in professional applications, they are designed primarily for natural reproduction of music in the
home. Their prices range from $83 for an unfinished AR-2 to $225 for an AR-3 in walnut, cherry, or teak. A five-year guarantee covers
parts, labor, and reimbursement of any freight to and from the factory.

Catalog and a list of AR dealers in your area on request.

ACOUSTIC RESEARCH, INCG., 24 Thorndike Street, Cambridge 41, Massachusetls
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The manual turntable
that plays your records
automatically...
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BEN)JAMIN
MIRACORD

b e e e

delivers the quality you associate with
turntables that can only be played manually

Whatever differences there may be
among manual turntables, there are
certain design characteristies all of
them share which are conspicuously
lacking in automatic units. Examine
any high quality turntable, and see.

The turntable platter will be a one-
piece, machined casting, 12 inches in
diameter. It will be driven by ecither a
4-pole induction motor or, in more
costly units, by a hysteresis-synchron-
ous motor — a Papst motor, in all prob-
ability. And if the turntable has been
made ready {or use, it will be equipped
with a fine transcription arm.

Now, examine the Benjamin Miracord,
with these quality features in mind.

THE MIRACORD TURNTABLE.

It is a heavy, one-piece, non-ferrous
alloy casting, 12 inches in diameter,
and machined to precise concentrieity.
Each turntable platter is individually
balanced to assure smooth, even, un-
wavering motion. You can see the
weights affixed to the underside to
achieve equal distribution of mass.

THE MIRACORD MOTORS.

In calculating the driving force for a
high quality unit, careful consideration
is given to the torque of the motor with
relation to the mass of the platter. The
Miracord 10H uses the Papst motor,
probably the finest hysteresis motor
made, and the one most frequently used
in high quality audio applications. Ifor
the Model 10, the makers of the Mira-
cord_designed a special, high-torque,
balanced 4-pole induction motor.

THE MIRACORD TONE ARM.

There is no reason why a high quality
record playing unit should not be com-
plete with its own tone arm. The Ben-
jamin Miracord is so designed. Its arm
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is mass-counterbalanced rather than
spring loaded. It is suspended on needle
bearings, and rotates laterally on ball-
bearing races. It is as sensitive and as
vesponsive as a fine apothecary or
chemists’ scale.

Because no springs are used, there is
no change in stylus force whether one
or ten records are on the platter. The
arm has virtually no tracking error,
and no detectible resonant peaks. Inter-
changeable plug-in heads are used
which accept all standard cartridges.

QUALITY AND AUTOMATION.

Had the Miracord gone no further than
turntable, motor and arm, it would
have achieved distinction as a manual
turntable, But, the greater need was
for an instrument of turntable-caliber
that would also provide automatic rec-
ord - handling facilities. The need, in
short, was for a manual turntable
that eould be played automatically.

C. G. McProud, noted audio authority,
touched upon this in the February, 1962
issue of Audio Magazine:

With the ever-decreasing stylus-foree
requirements of the newer pickup car-
tridges, it becomes more and more dif-
fiewlt . . . o pluce the stylus on the
starting groove of ¢ record smoothiy
and without poussible damage to cither
record or stytus agssembiy.

This is also true at the end of play with
the arm constantly swinging in the
cccentrie run-off groove. Several turn-
table and arm manufacturers are only
now attempting to alleviate these prob-
lems with automatic ‘start’ and auto-
matic ‘lift-oft” devices. Miracord recog-
nized, anticipated and provided for
these needs in its original design.

4 MODES OF OPERATION,

The Benjamin Miracord plays single
records manually, automatically or
continuously, or up to 10 records,
automatically —handles all sizes at 186,
33, 45 or 78rpm. FEATHERTOUCH push-
buttons contrel all auntomatic modes.

During actual play, the arm is com-
pletely disengaged from the automatic
mechanism, It responds freely and
smoothly without resistance or drag. It
can be lifted at any time and returned
to its rest, or placed in another groove.
The automatic ‘lift-off” is not actuated
until after the very end of play.

The Benjamin Miracord is a modern,
versatile instrument. It is elegantly
styled and superbly engineered — de-
signed to provide the caliber of per-
formance demanded by modern high
qualily sterco systems, and to meet the
growing need for precise record-handl-
ing facilities. Whether you use it man-
uvally or automatically, vou enjoy the
same quality of performance you've al-
ways associated with turntables that
can only be played manually.

See the Benjamin-Miracord at your
high fidelity dealer. Model 10H with
hysteresis motor is $99.50; Model 10
with 4-pole induetion motor, $89.50.
Prices do not include base or cartridge.
FFor further information write to:
Benjamin Electroniec Socund Corp.

80 Swalm Street, Westbury, New York.

47



A Condenser-Microphone Mixer

WILLIAM G. DILLEY™

A professional mixer for live recording, re-recording
mixing, line amplification, and sound reinforcing

HEN MORE THAN ONE MICROPIHONE,
WOr more than one signal input

per channel is employed during a
recording process, it is normally neces-
sary to provide a mixer of some type to
attain the desired balance hetween the
individual inputs. In the case of miero-
phones, the low level of signal output
dictates considerable amplification in
addition to the required mixing process.
Commercial microphone mixers, there-
fore, provide both functions: amplifica-
tion and mixing. However, if it is de-
sired to add a high-level signal source
other than the microphone, the amplifica-
tion of the microphone channels will be
too great, and since the gain control
is usnally loeated after the first stage of
amplification, severe overload will oceur.
It is for this reason that mixers have
separate inputs for low-level and high-
level signals. An example of such a
mixer is shown in Fig. 1. Each recording
channel has a total of six inputs: four
low-level microphone inputs and two
high-level inputs. This is the standard
type of configuration and the low-level
gain is based on typical low-level out-
puts from mierophones such as the dy-
namic and the ribbon. But what about
the condenser microphone? And what
about the re-recording process where all
inputs may be of high-level origin?
Since the output of the condenser miero-
phone is high in relation fo that of the
dynamige, it will ecause overload when con-
nected directly to the standard micro-
phone mixer, and is usually attenuated by
resistive padding prior to the mixer in-

* 577 East Avery St.,, San Bernardino,
Calif.

Fig. 1. A standard mixer which accepts
both low-level and high-level signals.
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put. This will, of course, solve the gain
problem but requires the signal to un-
dergo two eritieal low-level high-gain
circuits : one in the preamp of the miero-
phone itself and one in the (dynamic)
mixer. Beecause the gain in the mixer is
being controlled after a *wide open”
first stage, the signal-fo-noise ratio of
the mixer is a function of the level of
signal input and cannot be helped by the
gain control in the event of low signal
input. A gain confrol within the re-
sistive padding between the mierophone
and the mixer, however, would increase
the signal input and the signal-to-noise
ratio. The major disadvantage to this
approach is, again, the danger of over-
load with higher level signals unless the
pad is operated as an additional mixer
control. It is obvious that a fixed re-
sistive padding must be a compromise
hetween a low-level signal that would
degrade the mike signal-to-noise ratio,
and a high-level signal that would over-
load the mixer input stage. In any event,
this padding procedure is a corrective
action to remedy an incompatability be-
tween a microphone output and a mixer
input.

Design Considerations

‘While the standard approach of pad-
ding condenser mike outputs for use
with dynamic mike amplifiers is nor-
mally satisfactory for most operations,
it does require the use of separate am-
plifiers (or additional positions) for
high-level mixing. This, in furn, repre-
sents additional expense to the user.
From the foregoing, it would appear
desirable to take advantage of the higher
output of the eondenser mierophone and
ohtain more flexibility from the mixer
itself. This is easily accomplished by
eliminating the first stage of the con-
ventional amplifier and placing the gain
control at the input.

The mixer to be described was de-
signed to provide the following: siz in-
puts usable for either microphone or
high-level; outputs either stereo or
mono, to tweo-frack recorders; frequency
response flat from 20 to 20,000 eps (for
use in sound reenforcing).

Determination of the required gain
was hased upon use of Newmann U-47

{1) MIKE STRAPPED FOR 2000 QUTPUT {MPEDANCE
{2} INPUT TRANSFORMER STRAPPED FOR 150u
- e
E
< (=
won 3 e =
= = -
=z g {n (2 & g:g—d-%
(v i =
b —
g TRIAD 3417 -
- . [
C-; X - =
50w SOURCE o 2 éEE g
b T
= --ﬂ-—-[-——

Fig. 2. Schematic of two methods of con-
necting microphones to preamps.

microphones and an Ampex 354 sterec
recorder. In order to prevent overload
within the microphone preamplifiers,
they were internally strapped for a
source impedance of 200 ohms and
terminated into a 150-ohm winding of a
mike-to-grid transformer (see Fig. 2).
The required output of the mixer was
determined to he one volt working into
an impedance of 100k ohms. Distortion
and signal-to-noise ratio, of course,
should be equal to or better than com-
parable commereial units.

Circuit Details

The circuit (see Fig. 3) is a three-
stage resistance-coupled design with the
first stage providing voltage amplifica-
tion, the second stage providing mixing
through plate coupling of the individual
positions, and the third stage providing-
2 low-impedance output with a cathode
follower.

Two separate channel outputs are pro-
vided with a plate coupling switeh de--
termining whether all inputs are mixed
ag one channel through two identieal
outputs, or three inputs of each channel
are mixed separately to two different
outputs. The first condition provides a
mono recording on two-track recorders,
while the second condition provides a
stereo recording.

Large amounts of cathode feedback
are employed for low distortion and uni-
form frequency response. For wuni-
formity of gain and ease of coupling,
separate plate and cathode resistors arve-
used in the second-stage mixers and sep-
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WHETHER YOUR PARTICULAR REQUIREMENTS IN A TAPE RECORDER ARE SIMPLE OR COMPLEX
«s» WHETHER THEY REFLECT THE DEMANDS OF YOUR HOBBY OR YOUR PROFESSION...
WHETHER THEY STRESS LISTENING OVER RECORDING OR VICE VERSA, OR PROFESSIONAL
QUALITY OVER PORTABILITY OR VICE VERSA, CHOOSING THE ONE RIGHT TAPE RECORDER
FOR YOU HAS NOW BECOME AS SIMPLE AS A-B-C! FOR THERE ARE NOW FOUR
NORELCO CONTINENTALS, ONE FOR EVERY PURSE., ONE FOR EVERY PURPOSE.
ALL GUILD-CRAFTED BY PHILIPS OF THE NETHERLANDS, EACH DESIGNED TO PROVIDE
iTS OWNER WITH THOSE FEATURES BEST SUITED TO HIS SPECIAL REQUIREMENTS — WHETHER ON
VACATION, ON LOCATION, IN THE HOME, STUDIO, OFFICE, CHURCH OR SCHOOL.

CONTINENTAL ‘100" (EL 3585) shown
on top: transistorized, 7 Ib,, battery
portable » records 2 hours on 4”
reel, from any source « plays back
thru self-contained speaker as well
as radio, TV or record player « re-
spanse: 100-6000 cps » tapes inter-
changeable with other 2-track 173
ips machines « constant-speed opera-
tion » complete with dynamic micro-
phone,

For o cenvinting demonsiration of these fealures ond qualities, visit your
favorile hi-fi or photo dealer .

CONTINENTAL '200' (EL 3541) shown
bottom right: 4-track stereo head
output direct to external stereo pre-
amp for portable high fidelity tape-
deck applications « completely self-
contained for 4-track mono record
and playback » mixing facilities »
lightweight, compact, rugged » dy-
namic microphone.

» . or write for ’)mchum fa

CONTINENTAL *300' (EL 3542) sec-
ond from top: 4-track stereo play-
back (tape head output) » self-con-
tained 4+irack mono record-playback
« 3 speeds « dynamic microphone s
ideal for schools, churches, recrea-
tion centers, elc. » choice of audio-
philes seeking top quality at a sen-
sible price.

Noreleo

CONTINENTAL '400' (EL 3536) bof-
tom left: 4-track stereo and mono
recording and playback « 3 speeds »
completely self-contained, including
dual recording and playback pream-
plifiers, dual power amplifiers, two
loudspeakers and stereo dynamic mi-
crophone « frequency response; 50
to 18,000 cps at 7142 ips » wow and
flutter: less than .15% at 7% ips
+ signal-to-noise ratio: —48 db or
better » cross-talk: —55 db.

NORTH AMERICAN PHILIPS COMPANY, INC., High r,dem, Products Division, 230 Duffy Ave., Hicksville, L. 1., N.Y.

I GANADA AND THEOUOHEUT THE REST OF THE FREC WORLD, HOALLOD SONTINCHTAL 19 HNOWH A8 *THE FlriliFgs
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Fig. 4. Schematic layout of amplifier-mixer board.
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Fig. 3. Schematic of condenser micro-

phone mixer,

arate filtering is provided for the first
stages, The coupling eapacitor values
are all high fo permit good low-fre-
guency response with minimum phase
shift, and the plate cirenit switch is re-
lay actuated to allow the switching to
oceur at the tube. This provision elimi-
nates hum pick-up for high-frequeney
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Fig. 5. Layout of amplifier-mixer board.

losses resulting from lead lengths to and
from a manually operated switeh.

Layout

The design lends itself well to termi-
nal board construction and the complete
mixer eclectronies (less power supply)
can be obtained with only three terminal
hoard eirewits: two for the amplifier-
mixer section and one for the cathode
follower tube. Each amplifier-mixer

bhoard contains the circuit for one po-
sition and varies only with respeet to
whether it is on the right or the left
side of the tubes (see Fig. 4). The lay-
out for these ferminal boards is illus-
trated in Fig. 5 and three cach are re-
quired of TB1 and TB2 and one of TB3.
A distinet advantage of this type of
layout is that little chance of ecireuit
performance deviations exists, irrespec-
tive of who huilds the cireuit.
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The quality and versatility
of custom sound with the
installation ease of com-

act.

s

, gackage equipment!

GALAXY combination
Preampilfler &
Power Amplifier

More power, more features, more sales po- |
tential! Harman-Kardon has created a
dramatic new concept in professional

sound eguipment—a modularized line with |y s me
performance, flexibility and wvalue un- :!!

matched in its price range. For the first :
time, you c¢an offer amplifiers combining ‘
the guality and versatility of custom sound with the installa-
tion ease of compact, packaged equipment. Now you can sell
your customers sound that precisely fits their present needs,
easily expands or modifies for future developments and never
becomes obsolete. All this at attractive, competitive prices.
Choice of 40, 75 and 150 watt amplifiers and power boosters.
Also 8-channel mixer - preamplifier and a wide choice of
easily installed preamp modules with multiple inputs for
every type of program source—including some modules with

Built by Sound Men for Sound-Men

HEK-7T

AUDIO e OCTOBER, 1962

GALAXY Preamplifier-Mixer

facilities for precedence and compression
operation. The first truly exciting devel-
opment in decades, the Galaxy leads the
way in the achievement of important new

| custom sound. Get the full story; write for
catalog: Desk B-10, Commercial Sound
Division, Harman-Kardon, Plainview, L. L., New York.
Just a few features found on the GALAXY Series: Remote
control of level, AC power end standby operation; Monitor
jack as well as optional monitor speaker or VU meter; Con-
stant voltage outputs, both balanced and unbalanced; Bridg-
ing connections; Low Cut Filter, Speech Filters; NARTB Mic
Inputs; All plug-in «ccessories; Re-
sponse and distortion specs that sat-
isfy the most stringent requirements. ¥

kardon

Power Booster
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Construction

To facilitate either portable or rack
use it was decided to use standard rack
construction and, since the author al-
ready had a separate regulated power
supply that powers the unit shown in
Fig. 1, to make the mixer a separate unit.

Upon completion of the terminal board
construction and assembly, layout was
effected on an aluminum chassis measur-
ing 3" x 177 x 8, In order fo keep down
the over-all height of the unit, it was
necessary to eut holes in the chassis to
minimize capacitor height. Each eapaci-
tor was anchored approximately half
above, and half below the chassis top.
After all chassis holes were ecut, hard-
ware attached, and heaters wired, the
gain controls were installed and wired
to the input jacks with shielded ecable.
The amplifier terminal boards were then
installed, wired, and the coupling eapaci-
fors between the first two stages con-
nected between the tube sockets. Next,
the cathode follower terminal board was
installed and wired, followed by the in-
sertion of the coupling capacitors be-
tween the mixer output and the cathode
follower. All B-plus and ground con-
nections were then completed. The final
layout, both front and bottom is shown
in Fig. 13 and Fig. 14. Two items in the
photos are associated with this particular
unit only, and do mnot show in the
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schematies: The three black capacitors
shown in the bottom view are a part of
the power supply used, and a double
throw plate sensitive relay is used to
couple the plate cireuits of the two
channels and switch the indieator lights
shewn on the front panel.

Inasmuch as the mierophones are used
in eonjunction with more than one mixer,
the mike transformers are on the line
rather than in the mixer, but ample space
is available for installation of trans-
formers on the chassis in place of the
present power supply (heater) com-
ponents. The inputs arve shorting type
phone jacks, the outputs are Cannon
two-terminal connectors, and the power
inputs are Cineh-Jones plugs.

The front panel is a standard rack
panel that is 514" x 19, with identifica-
tion and marking done with decals.

Performance

Test performed with the completed
mixer indicated the following:

1. Frequenecy response flat to 20ke
(see Iig. G)

2. Harmonie distortion (see Fig. 7)

3. Hum and noise better than 75 db
helow one volt for 20 millivolts in-
put to one position.

4. Sensitivity 20 willivolts for one-
volt output.

Harmonie distortion was measured for

the worst ease: that of one output only,
and will be less when more than one
input is used. The sensitivity was also
measured with only one input (in the
stereo position) and with three inputs,
the sensitivity per input for 1 volt out-
put would be 6.6 mv. A single 10-mv
input (sterec position) gives an ontput
of 0.5 volt at less than 0.1 per cent har-
monie distortion and noise.

Both distortion and noise were of
such low magnitude that difficulty was
experienced in measuring them and the
curve is shown, not to provoke diseussion
relative to the measnring equipment or
procedures, but to indicate only that the
values are low.
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Fig. 8. Schematic of less expensive and
more compact unit.

Circuit Variations

Tor those who may like to construct a
cheaper and more compact unif, an al-
ternate circnit is given in Fig. 8. This
cireuit (only one channel shown) is es-
sentially the same -eleetronieally, but
omits a number of components in the
original eirenit by making the power
supply deecoupling and mixer plates com-
mon. Making the B-plus supply common
to all first stages eliminates five eapaci-
tors and five resistors, and using eom-
mon plate resistors in the mixer stage
eliminates five more resistors. This eir-
cnit also implies the elimination of any
oil-filled capacitors, the 40-pf decoupling
capacitor is infended fo be an elee-
trolytie.

For those who should decide that they
might go a step farther with the elimina-
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the three-way system with two 12" speakers—plus!

From the first moment of its appearance, the Classic Mark I
won instant and unanimous acclaim as the most exciting
new instrument in the world of music reproduction. lis
range, its presence, its spaciousness and dimension are
truly outstanding, even when compared with the so-called
“world's bests.” Its reputation, however, posed this immedi-
ate challenge: Could University now create a speaker sys-
tem with the essential qualities of the Mark Il, but in a
more compact size...and at a more moderate price? Could
University now bring the pleasure of uncompromising big
system high fidelity to a broader range of music lovers?
The challenge has been answered with the new Classic
Dual-12, created by a totally new approach to the design

of speaker systems. Instead of the conventional 3-speaker
arrangement, University’s Dual-12 incorporates twe 12
speakers...plus the Sphericon Super Tweeter! One 127
speaker is a woofer specifically designed for optimum re-
production of the ultra-low frequencies (down to 25 cps);
the other, a woofer/mid-range, reinforces the woofer, re-
moves the peaks and valleys that cause harsh, strident
sounds in ordinary systems and provides flawless mid-range
performance. The renowned Sphericon is included to as-
sure silky, transparent highs soaring effortlessly up to
40,000 cps! Power Reguirements: 10 watts. Size: 233/4"x
31" x 162", Qiled walnut finish. $229.95 Hear it at your
hi-fi dealer, or write: Desk R-10,

'UNIVERSITY
LOUDSPEAKERS

80 SOUTH KENSICO AVE., WHITE PLAINS, N.Y.
A Division of Ling-Temco-Vought, Inc.



Fig. 9. View of

economy unit with

power supply
built in.
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Fig. 10. Schematic of power supply.
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Fig. 11. A filter circuit using standard components,
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Fig. 12. More economical and conventional power supply.

tion of components by making the cath-
ode resistors of the mixers eommon, a
word of caution: the starved operation
of the mixer stage makes the cireunit
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critical and normal tube differences will
give marked difference in gain, and dis-
tortion will be on the order of 10 per
cent,

The large values of coupling capaci-
tors are not necessary to obtain the re-
quired frequency response (used only
to minimize phase shift at the lower fre-
quencies) and standard coupling values
may, of course, be substituted. Some low-
frequency instability was encountered
(at approximately 5 e¢ps) with this eir-
cuit when coupled with an integral
power supply, and the coupling capaci-
tors were, therefore, changed to 0.22 uf.
The response, however, still remains flat
below 20 eps.

Power Supply

Sinee the regulated power supply used
for the initial unit was designed to
provide up to 130 ma, and would be
uneconomieal for this applieation, no
details will be given. Another complete
mixer using the circuit of Fig. 8 was con-
structed by the author. This unit con-
tains an integral power supply, in the
same size chassis ag the original, with
room to spare (see Fig 9). The cireuit
of the power supply is given in Fig. 10.
High voltage is provided by a full-
wave silicon diede ecirenit, through a
time delay cireuit, that allows approxi-
mately 40 seconds prior to closing the
main B-plus relay. This delay eliminates
the initial voltage surge prior to tube
heater warm-up and in addition to pro-
viding inereased component life allows
the use of smaller sized capacitors in the
front stages of the amplifier. A.c. voltage
from the 5-volt winding supplies the
pilot lamp and the heater of the time
delay triode. A full-wave bridge cirenit
provides d.c. voltage for all tube heaters
and the mixer plate-coupling relay. The
delay in the B-plus cirenit is determined
by the time constant of the R-C network
{1.5-meg resistor and 20-uf capacitor)
and the bias setting of the 6J6. The op-
timmm setting of the bias would be that
voltage that would require a minimum
of plate currvent inerease after, or sub-
sequent to, the energizing of the plate-
sensitive relay. In this specific case a
biaz of approximately 5 volts was em-
ployed. A suggested procedure for ad-
justing the time-delay cirenit is as fol-
lows: turn unit on and allow it to warm-
up for at least two minutes with cathode
pot adjusted for tube cut-off on 6J6.
After voltage has stabilized at the grid,
slowly decrease bias by adjusting the
potentiometer until the relay activates,
This procedure will insure that the ca-
pacitor is fully charged and that the tube
is fully conduecting thereby ensuring a
minimum flow throngh the plate ¢ireuit.
If the delay time is other than that de-
sirved, different times may be obtained by
simply changing the bias and/or chang-
ing the R-C time constant,

Two non-standard components were
used in this power supply: the power
transformer and the choke. It is for this

{ Continued on page 101)
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When a very small boy has his hair cut, the clippers make
a harsh buzz—a nervous, exciting sound. Yet the same ma-
chine gives off only & dull hum when it's used on a man.

The unfortunate part is that once you've heard the dull
hum, you never get to hear that exciting buzz again. No
matier what. Even Audictape can’t record it.

Audiotape can (and does) take care of everything else
that adds to listening enjoyment. It gives you clarity and
range, freedom from noise and distortion and unequaled
uniformity, reel after reel. All you have to supply is the point
of view. Audictape does the rest, and does it superbly.

Whether you're taping a barbershop quartet or a hun-
dred-voice choir, there's an Audiotape exactly suited to
your needs. From Audio Devices, for 25 years a leader in
the manufacture of sound recording media—Audiodiscs¥,
Audiofilm* and . . .

TRADE MARK

“it speaks for itself”

AUDIO DEVICES INC., 444 Madison Ave., New York 22, N.Y.
QOificesin Los Angeles « Chicaga = Washington, D.C.

FTRADE MARK




TAPE GUIDE

(from page 28)

to compensate for this. Or if the head
provides more than the theorefical amount
of response at the very low frequencies,
as some heads do, the playback bass boost
must be deereased to this extent,

With respect to recording, the NAB
standard provides simply that record
equalization shall be such as to satisfy
the NAB requirement with respect to over-
all response, which is as follows: Response
has to be flat within + 1 db between 100
and 7500 cps; below 100 and above 7500
eps, response may drop more than 1 db,
provided that it is down no more than 4 db
at 50 cps and at 15,000 cps.

Accommodating a Ceramic Cartridge

Q. At the present time I use a ceramic
cartridge and although I plan to buy a
magnetic cartridge in the future I do not
feel I can afford one now. The input to
my tape recorder is designed for a mag-
netic cartridge and thercfore there is a
mismatch, I have used a pi network with
reststors and capacilors fo lower the wolt-
age and to “Lill” the heavy treble which is
predominant in this cartridge. This works
but I do not feel that it is entirely satis-
factory. Do you know of a way that [
could mateh this cartridge with my input
circuit?

A. It appears that you have two basie
problems: (1) You need to convert the out-
put of your ceramic carfridge so that the
cartridge simulates a veloeity device by
preducing inereasing ontput with rising
frequeney; (2) you need to reduce the
cutput level of your eartridge so that it
is on the order of a few millivolts, instead
of 1 volt or so, in order to avoid over-
loading the preamp of your tape recorder,
which is designed to work with the small
signal presented by a magnetic cartridge.

To convert the ceramie cartridge into 2
veloeity device, you have two choices:

1. You ecan put a small eapacitor in
series with the hot lead to the eartridge,
This capaecitor in series with the load
presented by the preamp acts as a high-
pass filter, which takes care of problem
no. 1. The smaller the capaeitor, the smaller
will be the output signal, which takes
care of problem no. 2. Values of 50 to
200 pf are typically used. The proper
value, which you can determine through
experimentation, is the smallest capacitor
which gives you sufficient volume. The
trouble with this technique, however, is
that it usually leads to treble exaggeration,
This is caused by the built-in resonance
in the treble range that generally charac-
lerizes piezoelectrie eartridges. The treble
accentuation is required for corrcet fre-
quency response when the cartridge is used
as an amplitude device. It is 2 nuisance
when the eartridge is used as a veloeity
device.

2. You ean load the cartridge with a
small resistor wired directly across the
output leads and located within the phono
arm shell. The piezoeleetric eartridge is
essentially a capacitance, with typical
values lying between 300 and 600 pf, al-
though sometimes going up to 1000 pf or
possibly more. This eapacitance in series
with the small load resistor acts as a high-
pass filter. The smaller the resistor, the
higher is the frequency through which re-
sponse continues to rise. On the other hand,
You don't want response to rise throughout
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the audio range, becanse of the treble ae-
centuation previously mentioned. To offzet
the treble hump, yon want the rising out-
put charaeteristic to taper off around 5000
eps or so. Thizs ean be accomplished by
using a load resistor that is small but not
too small. The proper value, assuming a
cartridge capacitance of about 3500 pf,
tends to be in the general vicinity of 51k.
The larger the value of the resistor, the
greater will be the reduction in treble
response.

Under the second method, you still face
the problem of keeping the output of the
cartridge suitably small so that it will
not overload the preamp of the tape re-
corder. This can be easily aceomplished
by making a voltage divider out of the
load resistor. As a rough guess, about one-
tenth of the eartridge’s output, affer con-
version to a velocity device, should be fed
into the preamp. For example, if the load
registance should be 47k, this could con-
sist of a 42k resistor in series with a 5.1k
resistor, with the 5.1k resistor going to
ground. Output would then be taken be-
tween ground and the top of the 5.1k re-
sigtor. If you use };-watt resistors, you can
find room to place the load resistors within
the eartridge shell.

Tape Curl

Q. I have a collection of 4-track siereo
tape recordings. One of them, after the
recording was played some fifteen iimes,
does the following: The tape jams against
the pressure pad and then slides lower and
approxzimately one track-width down on the
head, reproducing the lower track with
some reproduclion in the upper track.
This, I find, is caused by the upper edge of
the tape being stretched and therefore the
tape is pulled tight only ecross its lower
half. Thiz lape winds very poorly. Could
thiz be shrinkage? My 30 other tupes, all
kept in the same place under the same con-
ditions, are fine. Can you offer any ex-
planation or remedy for this?

A. The condition you deseribe is known
as curling. It is probably due to faulty
slitting on the part of the tape manu-
facturer, There is nothing you ean do about
it. I suggest that you contact the company
that made the tape recording. Chaneces are
that your tape will be replaced.

Tape Playback Equalization

Q. Can you please supply me with a dia-
gram of a cirexit that will produce NAB
tape playback equalization, preferably a
negative feedback ecircuil. I would alzo
appreciate an explanation of how such a
cirveunit works.

A, Figure I ghows the eireuit you ask for.
At very low frequencies (below 30 cps),
virtually no negative feedback exists be-
tween the plate of ¥, and the cathode of
F;, because there iz about 630k resistance
(&, plus E;) between these peoints; R, is
virtually unbypassed by C; (0.005 pf) be-
cause at the very low frequencies the im-
pedance of €, is mueh greater tham the
value of &, (620k). But the impedance
of €, beeomes equal to K; at approximately
50 eps, so that feedback begins to increase
appreciably at this frequeney due to the
bypassing action of €, Response is down
3 db at 50 cps due to increased feedback.
As frequeney rises, the impedance of C,
becomes proportionately less, resulting in
greater feedbaeck and further reduetion in
response. However, the fall in response
due to the bypassing aetion of €, cannot
go on forever, because K, and R, are also
in the feadback circuit, preventing the
feedback voltage from dropping to zero.
The impedanee of €, becemes egual to
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Fig. 1. Schematic of tape-head preamp
providing NAB equalization.

that of &, plus E, (about 10k) at approxi-
mately 3180 cps, so that response ig within
3 db of its lower limit at 3180 cps. In sum,
looking at the respeonse characteristic from
the viewpoint of a rise with deelining fre-
quency (which is the same thing as a de-
cline with rising frequeney), we lhave a
curve that is 3 db up at 3180 eps, con-
tinues to rise as frequency drops, and at
50 eps comes within 3 db of maximum re-
sponse, This is the NAB tape playback
eurve.

Changing Tape Heads

Q. The following question has perplezed
me for some time and since I have no lest
equipment, I have not been able to find
the answer myself. The question arises from
the following situalion: A tape recorder
that I wish to buy i3 supplied only with
Vi -track record and playback. Due lo the
fact that I wish 1o uwse the machine jor
high-quality mastering work, I would pre-
fer to have lh-track siereo instead of the
Yi-track stereo. The question is this:
Would I be apt to have an impedance mis-
mateh if I were to remove the original
heads (one low-impedance and one high-
impedance playback) and replace them
with Va-track (stereo) heads. I am not {60
concerned about the erase head sgince I
generally use fresh tape ard also have a
bulk eraser. If it will help you, the machine
i3 A EFRE,

A. First T want to express my surprise
that you are uot able to buy the * * * * with
Li-track heads, My understanding has been
that you could get this machine, at least
until fairly recently, with either 14-track
or l4-track heads.

Yes, you do run inte impedance problems
when you change heads, unless yon substi-
tute heads of the same type, except for
track width, made by the same manufae-
turer.

In playback, it is likely that the fre-
gqueney at which freble response starts to
drop rapidly will echange ag the result of
eable and other stray capacitance across
the head. The head inductance is a de-
termining factor for the frequeney at which
this drop commences: The higher the in-
ductance, the lower the frequency. Since
you already have a high-impedance play-
back head, it is unlikely that the new head
will appreciably reduce the point at which
frequency begins to fall. On the other
hand, prior to the treble drop there is
more or less of a treble peak, This peak
is sometimes used by the tape recorder
manufacturer to compensate for losses at
the extreme high end of the audible range:
accordingly, the fall-off oceurs beyond the
audible range. Use of a different head

(Continued on page 103)
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~ “The ONLY Professional Tape Recorder for Me,” ]
'says GIL STRATTON, well known TV Sportscaster. |

W “You'll see what | meén when you try the |
FULLY PROFESSIONAL ROBERTS 192." |

i

o e

4 ' i -

ONLY THE ¢ 92’
ROBERTS PROFESSIONAL Monophonic Tape Recorder

giV@S YOU. . .Fulltrack or Halftrack * Hi/Lo Impedance input switching * 8/600 Ohm Balanced Output

+ Self Contained Speaker * Frequency Response: 40 to 15,000 cps at 71% ips, =+ 2db; 40 to 9500 cps at 224 ips, + 2db.
J Signal to Noise Ratic: 50 db below recorded 0" level. % Tape Speeds: 714" or 334" per second. 4 Wow and Flutter: Less than
0.18% RMS. & Heads: Inline record/playback head in shielded housing; full track or ¥ track available. % Motor and Drive: Pre-
cision balanced hysteresis-synchronous motor, to speed stabilized flywheel/capstan tape drive. % Amplifier: Professional terminal
board wiring used; cast front panel; 6 watts undistorted output. % Equalization: Amplifier record and playback equalization based
on broadcast (NAB) standards. 4 Inputs and Outputs: Jacks provided for low level, high impedance microphone input; high level
input; auxiliary speaker or line output; input/output jacks for connecting directly to either or both channels. % Index Counter:
Accurate, three digit type. % V. U, Meter: Hlluminated, calibrated --10 to 4-3db. % Operating Position: Vertical or horizontal. % Reel
Size: 7* maximum (up to 2400 of tape). % Dimensions and Weight: 1534" x 145" x 914" overall 28 Ibs. W Interlocking Controls:
Prevent accidental erasure of recorded tapes; instantanecus start and split secand acceleration. % Pause Lever: Permits instant
stops during recording, simplifies editing and factlitates setting volume level before recording, Y Power Requirements: 95 to 120

volts, 60 cycles, 50 W.
$349%0
1014” Reel Adaptor Now Available—$49.50

{3

| Y]

E |

ROBERTS ELECTRONICS, INC., Dept. A-9-C
5920 Bowcroft Ave., Los Angeles 16, Calif.
Please send me:

] Roberts Stereo Tape Instruction Manual

containing stereo and monaural applications,
| enclose 25¢ (cash, stamps) for postage and

e handling.
- ROBERTS ELECTRONICS, INC. [) The name of my nearest dealer.
1y 5920 BOWCROFT AVENUE, LOS ANGELES 16, CALIFORNIA ':::“3
- ress
' MFRS. OF ROBERTS SONIC-THESIA, MEDICAL EQUIPMENT, STEREQ HEAD PHONES, oy S
NNEGATIVE ON GENERATORS, AUDIO EQUIPMENT AND MAGNETIC RECORDING TAPE ! ==
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Accent on Beauty

JOSEPH E. PETROVEC

High-fidelity components integrate easily into attractive set-
tings because of their relatively small size and flexibility.

HE STEREO SYSTEM on this month’s

cover boasts a number of features

and solves some commonly encoun-
tered problems which are worthy of de-
tailed description. For one thing, visual
heauty was placed on a par with the de-
sire for optimum sound, which is ideally
suited to a multi-component system be-
eanse of the inherent flexibility. The
components which make up this system
and the wall unit into which most of
them are placed act, literally, as the foeal
point of a eontemporary living room in
the Flushing, New York, apartment of
automotive magazine edifor Melvin T,
Jacolow.

Except for a request by Mr, Jacolow
that he retain the James B. Lansing
34001 speaker system which had formed
the hasis of the owner’s monophonic sys-
temn, audio consultant Alexander Rosner
of Forest Hills, New York, was given
free rein to choose those components
which he felt would add up to listening
of the highest order, His choices were a
Marantz Model 8 amplifier and Model

7C preamplifier, a Fairchild 412 turn-
table, SMIS tonearm and Neumann DST
62 cariridge, a Citation IIIX TFM-
stereo tuner and, at Mr. Jacolow’s re-
quest, a second JBL 34001,

While the choice of these speaker sys-
tems represented an advantage in that
their exireme efficiency—very close fo
§ per cent—permitted the use of a
quality amplifier rated af just 35 watis
per channel, it made difficult the guest
for high-frequeney units which would
complement the exeellent low- and mid-
range performance of the Lansings.

After eonsiderable experimenting with
various tweeters, including a pair of
custom made units (all of which failed
to fill the hill due to the efficiency prob-
lem), it was decided to supplement the
Lansings with a pair of Tonovac Dul-15
high-frequency units designed fo op-
crate from 3500 to 30,000 eps.

‘When music in the upper range of the
sound spectrum was found to be some-
what subdued in relation to the lows and
mid-ranges, even with the DuK-15 con-

trols at maximum level, a stepped T-pad
attenuator was connected in each pair of
leads to the JBL low- and mid-range
speakers. Decreasing the L.f. signal by 6
db gave an effective increase of 6 db
in the highs, thus giving the desired hal-
ance of lows, middles, and highs, yet
kept power requirements well within the
capacity of the amplifier—even at sound
levels far above normal.

Because he is an apartment dweller,
Mr. Jacolow thought that he would like
to have some means of enjoying his
music at hours when normal listening
volume would probably upset his good
neighbor policy. The choice here was a
pair of Beyer stereo earphones, incor-
porated into the system rather flexibly.

A panel was made up which would
perform testing functions and supply
receptacles of the proper termination by
which the phones could be plugged into
the system. Each component in the sys-
tem leads info the panel by means of a
terminal board accessible from below.
Thus it is possible to determine average
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Fig. 1. Block diagram of Jacolow system.
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for

the
discriminating

listener...

TR-9and TF-3 shelf systems are for those who seek
fine styling, realistic sound reproduction . . . and out-
standing value. When you contemplate the purchase
of a loudspeaker system, be sure to see and hear these
outstanding products; your choice of eicher will mean
fine listening for years to come. To fit your decor,
choose from decorator or contemporary styling . . . un-
finished hardwood models, too—ready for custom fin-
ishing or installing. Available atall good audio dealers.

TF-3 Contemporary Qiled Walnut Cabinetry
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TR-8 Contemporary Oiled Walnut Cabinetry
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4-speaker 3-way system, Covers the full frequency range with a full size
Flexair® woofer in Bass-Superflex* enclosure, two colorationsfree mid-
range units, and the sensational Sono-Dome* Ultra-Tweeter. Choice of
oiled walnut, decorator cherry or walnut, or unfinished gum hardwood
cabinetry, 1314" z 234" x 113¢".

Decorator $109.50, Contemporary Walnut $99.50, Unfinished $79.50

3-Speaker 3-way Slim-Shelf System. Also uses a {ull size Flexair woofer
for distarfion iree bass response, plus a large midrange speaker and
Sono-Dome Ultra-Tweeter for extended highs. Available in Qiled Walnut
cabinetry with harmonizing two-toned custom grille fabric. 134 x23%4"x554".

In Oiled Walnut $89.50

ense MANUFACTURING COMPANY
6601 South Laramie Avenue = Chicago 38, lllinois

in Canada: Radlo Speakers of Canada, Ltd., Tarcnlo
T, M.

=)



Fig. 2. View of sysiem revealing ampli-
fier. Notice favored position of tuner atop
bar cabinet, Another point of interest is
the antique-glass doors on the amplifier
cabinet which glow at night because of
the lighted tubes behind them,

power output, separation of any stereo
input source, and amplifier and pream-
plifier malfunetion. As all component
a.c. lines plug into separate, and hidden,
receptacles which, in turn, plug into the
preamplifier a.c. receptacles, removal
of any component can be accomplished
by disconnecting it from the panel and
its a.c. receptacle without upsetfting
much of the earefully hidden wiring.
Two illuminated VU meters are acti-

listen separately—to-
gether. Note convenient height of turn-
table. Also observe panel below the pre-
amp with meters and headphone jacks.

Fig. 3. The Jacolows

vated by a switch, as are the sterco
phones. A side-panel switeh may be nsed
to defeat a built-in Bauer cireuit when
stereo headphone output is desired. The
“headphone-speakers-headphone” switch
is hasically a convenience item. Should
a listener put on the headphones with
channels reversed, he can corrvect at the
panel rather than reverse the phones or
use the preamplifier reversal control.
Transformers were originally built
into the panel so that meter sensitivity,
sufficient for indications at moderate
sound level, might be inereased for use

g

Fig. 4. Receptacle behind sofa is normally
hidden by drapes.

with the extremely sufficient JBL's. The
transformers were found to introduce
distortion and were discarded. The addi-
tion of the T-pad attenuators, however,
performs a secondary function in that
they mwake possible moderate level read-
ings with the Lansings.

Addifional phone lines hidden under
the carpeting and terminating at a re-
ceptacle behind the sofa permit use of
the phones at the room’s optimum listen-

(Continued on page 98}
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Fig. 5. Schematic of the Jacolow speaker switching panel.
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SOUND

... from the world’s most experienced manufdcturer of recor
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Let’s face it. ..
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4-track stereo does challenge tape quality!

SCOTCH® BRAND RECORDING TAPES MEET
THE CHALLENGE WITH OXIDE “POWER,"
HIGH DIMENSIONAL UNIFORMITY!

New 4-track stereo, with dramatie improvements
in sound reproduction and tape economy, puls
lape quality to the test—makes the exceptional
quality of “Scoren” Branp Recording Tapes more
important than ever. For example . . .

Narrow, quarter-width tracks mean that oxides
must work harder, and the high-poteney oxides
in “Scorcn” Recording Tapes do just that—per-
mit thinner, more flexible coatings that make
intimate head-to-tape contact a certainly.

With 4-track equipment, tiny variations in lape
thickness (unnoticed in previous recording sys-
tems) may be magnified into level variations,
distortion, other sound failures. “Scorcr’™ Re-
cording Tapes meet this demand with microscopic
precision of both coating and backing thickness

“SCOTCH" AMD THE PLAID DESIGN ARE REGISTERED TRADEMARKS OF
MINHESOTA MINING & MANUFACTURING CO., $T. FAUL €, MINHN,
EXPORY: 3% PARE AVE., NIW YORXK. CANADA: LONDON, ONTARID. & 14962, a8 &0,

AUPDIO e OCTOBER, 1962

—agsure identical full-frequency response with
wide dynamic range inch after inch, reel after
reel. Width, too, is held to a close tolerance to
assure proper track alignment. And exclusive
Silicone lubrication provides lifetime protection
against wear for delicate 4-track heads. To make
the most of 4-track sterco (two- and full-track
recording, too), insist on the tape that’s the
performance standard
of the recording indus-
try..."Scorci’™ BRAND.

Free: Send for Sound
Talk Bulletin No. 19—
“Handling and storage of
Magnetic Tape.” For your
capy, write Magnetic
Products Division, Dept.
MCT-32, 3M Company,
St. Paul 6, Minnesota.

T ———

ding tapes

)

Magnetic Products Division gml‘!m!
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Transistor Output-Stage

Response

GEORGE FLETCHER COOPER

An analysis of the trap inherent in very low-impedance drive of transistor output stages

¥ THE May 18SUE oF Aupio I attempted

to give a survey of all the transistor

amplifiers giving a fair amount of
power and reasopable quality which is
commercially available. Just what is
meant by fair power and reasonable
quality I left to the manufacturers, in
the sense that if they chose 1 per cent
distortion rather than 0.5 per cent that
was still in the quality elass rather than
the public address elass, for whieh 5.0
per cent is normal. One more amplifier
was seen at the London Audio Fair, but
the makers sent me a ciremit diagram
without any values on it, so it is in cold
storage for the moment.

As I say, these were the amplifiers
you can buy. This was not good enough
for one reader, Mr. W. Barry Clark of
Kitehener, Ontario, who has written to
point out that I made no mention of the
principle of very low-impedance drive
of an output stage using standard alloy
transistors. The technique, says Mr.
Clark quoting a reference to an EIA/
IRE meeting, “lies in the use of a
simple trifilar transformer to wunity-
conple a common collector driver to the
bases of the two output transistors.
Even the most conservative design of
this transformer results in one weighing
a few ounces and easily hand-made or
manufactured. The resulting cut-off fre-
quency is many times the heta cut-off
frequeney.”

I did not mention this circuit because
no one is using it, or if they ave, they
have not told me. It is, however, a rather
Interesting circuit because to my mind
it eontains a trap, and when I was
tempted by it a couple of vears back
I decided it would not work. Readers
should understand that editors are very
nice chaps, which is British for warm
and lovely people, and I myself never
get married without having an editor
along. They do have a rather unfor-
tunate belief, however, that everything
will go right in the end. For this reason
they like to print articles about ecireuits
that work, which only need inventing
once, while those that don’t work are
swept under the earpet to be invented
and reinvented over and over again.
This is where engineers waste their time.
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Fig. 1. A transistor equivalent circuit for
use in the octaves around cut-off.

We need to hear more about cireuits that
do not work and, perhaps, all about
those that do.

The problem of drive impedance for
a transistor output stage is one of the
key problems in amplifier design and in
fact we must consider it from fwo as-
peets, distortion and frequency response.
Distortion is said to be least if a low
source impedance is used, but I should
like to diseuss this in some detail at a
future time. Immediately we have this
matter of frequency response, which has
some extremely important implications
well beyond the basie question raised by
Mr. Clark.

We need to go back to first principles
to see what is happening, and first prin-
ciples mean that we must think in terms
of the common-base circnit. We consider
a p-n-p transistor with a positive hias
applied to the emitter and a negative
supply eonneeted to the collector. The
main parts of the emitter, base, and col-
lector regions are virtnally field-free,
with the voltage drops appearing across
the barrier layers, the depletion layers.

As you know, when the emitter bias
is increased slightly some additional
holes are injected into the base at the
edge of the depletion layer. Since there
13 a small field in the base these holes

3k

Fig. 2. The input circuit is the vital part in
considering a grounded-emitter stage.

drift towards the collector-base barrier
as they diffuse and when they reach the
colleetor-base barrier they are swept out
to the collecior. The result of all this is
that there is a time lag between the ap-
pearance of holes at the emitter side of
the base and their movement through the
collector barrier,

A second effeet is the charge storage
effect. The capacifances across the bar-
rier layers must be eharged through the
electrode resistances, so that there is the
characteristic exponential rise of current
when the voltage is given a small step.
We can draw a first-order equivalent cir-
cuit in the form shown in Fig. 1.

At low frequencies we can forget the
capacitances and we drive in a current,
I3, to the base in order to produce a eur-
rent, I, at the emitter and a current of
al, at the colleetor. The gain of the
stage ol /(1 - )l =o/(I-0) we call f.
The input impedance is easily seen to be
given by the fact that for the input enr-
rent of (I-a)l, we get a drop of
(1~a)I'y across »'y and Ir, across ry,
so that
Ryp=[re+ (I-a)r]/(1-a)=

rpt v/ (1)

I do not propose to go into the analy-
sis in any detail because it can be found
in the literature. What we want can be
treated rather simply by means of the
ecommon-emitter equivalent eirenit in
Fig. 2. This is a general cirenit as far
as the generator is concerned, for we can
make 2, zero and work with a voltage
souree or make R, very large, the con-
dition we should have with a current
source.

The key to the frequency response is
the time-constant of the input ecapac-
itance-resistance network. If in the ar-
rangement of Fig. 1 we neglect +,, and
remember that in the grounded-base ar-
rangement we always talk of injecting
current at the emitter, we can see that
the essential frequeney is fixed by O,
and r, and is the charaeteristic fre-
quency given by the equation

walr,=1

At any frequency the effective enrrent

gain, in grounded-base, is

o=,/ (1 +jo/o;)
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FAIRCHILD makes the Big Difference

in Recording and Broadcast Sound

The FAIRCHILD 661

AUTO-TEN®
... A NEW REVOLUTIONARY

AUTOMATIC ATTENUATOR*

The new Fairchild Model
661 AUTO-TEN now be-
=y comes your “third hand”
/ for complex mixing and
level control problems,
This completely transis-
torized automatic attenu-
ator can perform level
control functions many
times faster than the
speed of the human hand.
. The attack time of 40
milliseconds and the variable release time of
from .3 seconds to 7 seconds assures greater
flexibility, accuracy, and reliability. The Fairchild
661 handles impedances from 150 to 47,000 ochms
without distortion or frequency discrimination
and can automatically attenuate up to 60 db.
The Fairchild 661 is the ultimate sofution to:
+ Noise reduction in film recording and multi-
track tape playback « Maintaining silence in LP
spirals « Automation of hroadcast channels =
Improvement of separation in studios e Mini-
mizing feedback in PA systems.

Fairchild 661 AUTO-TEN $125.00

*Palent Pending.

ANNOUNCING THE NEW
VERSATILE

FAIRGHILD 740
RECORDING LATHE

The Fairchild 740 embodies all the robustness,
ruggedness and reliability normally associated
with FAIRCHILD products. Unigue and alone in its
price field, the /40 equals performance of other
more expensive units, The Fairchild 740 with
Variable Pitch included, is designed for the
recording studio and the recordist demanding
perfection — but with flexibility for automation
if so desired. Write today for complete details.

Price: $2,675.00

NEW FAIRCHILD CONAX

ELIMINATES
PRE-EMPHASIS
PROBLEMS

AUTOMATICALLY!

* CONAX will preduce increased signal levels in
recording and FM broadcast
e CONAX will reduce distortion in tape recording
and tape duplication
& CONAX will minimize tracing distortion
CONAX has been engineered by FAIRCHILD to
cope with the problem of distortion produced in
recording and broadcasting by excessive, instan-
taneous high frequency peaks. The CONAX “pre-
views" program material in emphasized form for
efficient high frequency control. The device is
based on the integrating properties of the human
ear. The CONAX action is inaudible and instan-
taneous — 1/40,000ths of a second. CONAX effi-
ciently eliminates problems of overload from loud
cymbals, muted trumpets, belis, and the ever-
present sibilant singers without quality degradation.
Model 602 — Stereo $495. 600 — Mono $330.

Are Your Station Turntables
Ready for Stereo Broadcasting?

THE ANSWER IS5 YES if you're using the new
Foirchild 750 16* belt-driven playback turn-
table. The only turntable designed for stereo
broadcasting! Write today for complete tech-
nical specifications on this remarkable new
turntable. Price: $485.00

Fairchild 752 Cabinet $110.00

For complete

defails write:

FAIRCHIL

il NEW... FROM
t{- FAIRCHILD
: MODEL 663

-
COMPACT COMPRESSOR

Now you can have a compressor for every
mike channel with this miniature low cost
Fairchild Compact Compressor...no larger
than a slide type attenuator (actual size
13x7x4% inches). This Fairchild Model 663
Compact Compressor will provide up to
20 db of compression with no increase in
distortion. And the attack time of 40 milli-
seconds with a variable threshold and
variable release time of .3 to 7 seconds
offers complete compressor flexibility and
performance. The Fairchild 663 Compact
Compressor can be easily integrated into
your present console to provide the ulti-
mate answer to all level control probiems.

Fairchild Model 663: $158.00

The Standard of
EXCELLENGCE

FAIRCHILD 641
CUTTER SYSTEM

e e ]

The ultimate in stereo or mono disk recording,
the Fairchild 641 completely integrated cutier
system is used throughout the world by more
and more recording studios because of its uncom-
promising quality and consistent reliability. The
Fairchild 641 system comes complete with all
controls including pre-emphasis, low frequency
rolloffs, gain controls, amplifiers, unique feed-
back system and cutting head. This compatible
stereo disk system is ready wpon arrivai for top
guality high level stereo or mono recording at
the flick of a switch. $6,650.00

RECORDING EQUIPMENT CORPORATION
10-40 45th Ave., Long Island City 1, N. Y.
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T'rom this we have, of course,
B=&/(1-&) = B,/ (1+ joB/we)

which gives us the much lower eut-off
frequency in grounded-emitter,

© B = w./p

What has happened, of course, is that
for the same current in the collector the
external supply of holes has been re-
duced by the factor B and the capa-
citance takes just that much longer to
get charged.

We can write the common-emitter
time constant in rather a different way.
The effective resistance in shunt with the
emitter capaeitance is +' in series with
R, in one arm and 7,/ {1 —a,) in parallel
with it. This gives us the expression

w—j 1-a0+ 2
L] s ry+ Ry,

It is easy to see that the smaller we make
R, the larger we make o, the cut-off fre-
quency.

This is the case for using a low-im-
pedance base drive to extend the fre-
quency response. If you stop here there
is no doubt about its advantages. Let
us take the one extra step which reveals
the trap into which we shall fall. The
input impedance at the base is

rptre/ (1-a)

or so we rather hopefully think. But r,
has &, in parallel, so we must write
t'y + Bro/ (1 + jor,C,)

When the frequency is high, or,0, be-
comes important and the input im-
pedance begins to fall. We find, in fact,
that for the front edge of a square wave
input we see an input impedance of only
*,. In consequence the base current for
a square voltage step at the base has the
form shown in Fig. 3, in which the peak
value veached is Vyp/ry .

There is another way of seeing the
effect, the way I used in meditating
about Mr, Clark’s letter before I got
down to doing any calculations. It in-
volves drawing the transistor piectorially
in its eireuit in the form shown in Fig.
4. When a square wave-front first ap-
pears across the transformer secondary
the collector barrier layer knows nothing
about what is going on. It must wait
for holes to diffuse through the base
layer. The collector loop is therefore not

TIWE

Fig. 3. The voltage from a square-wave
input must change the emitter capaci-
tance.
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part of the cireuit at all and we are
just concerned with the hase-emitter di-
ode. This is pretty mnch the condition
we have with a grounded-base state and
we shall call for full grounded-hase in-
put current until the the collector cur-
rent starts to rise. By this reasoning we
can construet the current diagrams of
Fig. 5, which show the emitter current
rising quite quiekly, the collector eurrent
rising at an appreciably slower rate and
the hump in the base current caused by
the difference between them.

Now we come to the pay-off. We may
wanf, in a typieal power amplifier, a
collector current of 2-5 amps and we
may have a beta of 20-50, figures chosen
to make the typical hase drive reach
100 ma peak. The driver stage for a
class-B  push-pull cirenit will be in
class-A and we might set it fo run at 150
ma, peaking up to 250 ma and down to
50ma. What, we may ask, could be more
attractive? We need only have, say, 6
volts across the transistor, giving a dis-
sipation of about 1 watt. We could even
reduce this to 3 volts, giving only half
a watt and making it still easier to find
a cheap high-frequency transistor. How-
ever, if we want the 2-5 amps collector
curvent in a hurry we have to supply
just about this current into the hase-
emitter diode of the output stage, and
the small driver transistor cannot do

E

Fig. 4. Until the carriers from the bose-

emitter junction reach the collector-base

junction, the collector circuit is virtually
disconnected and need not be drawn.

Om

this. We are not very likely fo provide
a class-A driver running at 5-6 amps:
we must limit our requirvements.

It is pretty easy to see what the limita-
tions are without doing any mathematies.
Up to a frequency equal to the beta cut-
off frequency we can get full power out.
At the beta cut-off the available power,
for a limited base-current drive, will in
fact be one-half of the maximum be-
cause the power response will he 3 db
down. The asymptoiic characteristic
falls 6 db per octave above the heta ent-
off and if, for example, we claim to have
raised the maximum working frequency
by a factor of 4 times in a 32-watt
amplifier we can only take 2 watts out
at this new limiting frequeney.

Does this matter? Do we ever need 20
watts of the upper registers of the pie-
colo? Kxpressed in that way the answer
iz self-evident and again, I think, false.
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Fig. 5. Since 1, grows faster than |, there
is a bass current peck.

Most of the current swing is nsed up by
the double bass and there is no room left
for excessive demands of the kind we
have been considering.

Anyway, we could get ourselves into
this situation by quite a different route.
All we need to do is construet any ampli-
fier with a wide-band front end and a
band-limited output stage and apply
negative feedback round the whole sys-
tem, The small input step will be ampli-
fled by the faetor w until the message
gets through to the collectors to send
back a term 1f, I wrote an article called
Serial Feedback whieh is somewhere
around the editorial offices about this,
so I do not need to go into any detail
here. The point is that we ean get just
the same band-broadening effeet at just
the same price by putting feedhack right
around the amplifier. The transformer
turns out fo be a rather wasteful phase-
splitter.

I quite appreciate the advantages of
using a 1:1:1 transformer, with its
very tight coupling, but it should not be
overlooked that this is not the most eco-
nomie way of using the common-collector
driver. We shall have far too much volt-
age and far too little enrrent available
and we shall be wise, if we want to use a
transformer, to face the problem of let-
ting it transform, of providing a more
satisfactory load for the common eol-
lector stage. The input impedance of onur
power stage is likely to be in the region
of one ohm fo ten ohms and we counld
easily aecept a load impedance of 100
ohms under typical supply conditions so
that a current step-up of 4-5 times is
cagily aechieved. This would be of real
value during the grounded-base mode
period in the output stage.

There is one interesting possibility
which I shall try to explore in another
article, and that is the unse of a split-
load stuge. The (rifilar winding gives us
a good fransformer response hut the
wrong ratio of voltage to ewrrent. A full
loading in a common-collector stage

(Continued on page 99)
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‘ L 4) Soundcraft Golden Tone :
N o 1 m A bold claim? Yes.
e N Warranted? Yes. Here's why. Golden Tone is a very special tape...
designed just for those who demand the finest performance from today’s
advanced recorders. Unless you have the discerning ear and the exacting equipment which ordinary tapes
can't satisfy, there is no reason for you to buy Golden Tone.

A special magnetically-active FA-4 oxide formulation increases Golden Tone's high frequency output by
25%. Its signal-to-noise ratio is 7 db better than other brands, to give your recordings the greatest dynamic
range possihle with a tape. Precision-slit Golden Tone is free of edge burrs and skew. These physical defects
can be cruelly exposed by the narrower tracks in 4-track recording. Microscopic burrs prevent the tracks on
the edge of the tape from making intimate head contact, resulting in loss of “highs.”

Skew, another hidden defect, produces cross-talk and loss of recording level. Golden Tone's oxide formulation
and base are balanced to prevent cupping or curling, an effect which can also prevent tape to head intimacy.
Golden Tone's oxide surface is Micropolished. This patented

Soundcraft process removes any surface irregularity, pre-

vents drop-outs; protects high frequency response and

minimizes head wear.

From this physically perfect tape, comes musically perfect
sound. Golden Tone costs more, but it is worth more. It is
produced in small quantities with infinite care and rigid
quality control. It is the world’s finest tape for those who
demand the ultimate in sound reproduction. Offered for the
first time anywhere—a long play Golden Tone tape on 1 mil
Mylar®, TENSILIZED by DuPont—will not stretch or break.
Also on Y2 mil “Mylar” and 1¥2 mil Acetate Bases.
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'Edward Tatnall Canby *

Richard Strauss: Till Evlenspiegel, Dance
of the Seven Veils (“Salome’’), Don Juan.
Philharmonic Orch., Klemperer.

Angel 535737 stereo

The great and definitive Klemperer serles
of recordings continues te roll forth—Iike the
big Toscaninis when that Maestro was still in
high-power production, like Drumo Walter
recordings for Columbia over the last five
or six years. It is safe to say that Klemperer
won't do any better than his present output.
This, so to speak, is “it.” Now, after hefting
the big German works, notably Beethoven,
the tall, fierce, elderly conductor is hitting
the sidelines with such items as these by
Strauss.

Odd—thongh Klemperer is, of course, of
a younger generation than Btrauss himself,
gomehow these interpretations have a some-
what old-fashionad ring to them, of a pre-
Straussian time. Especially in the famous
danee from “Salome” and the tone poem
“Donr Juan,"” What seems to be (ifferent, or
missing, to my ear, is the electri¢ tension that
is built into these scores and muany another
by Strauss. Iere, we bave a Wagnerian rich-
ness, a high amperage of musical communica-
tion, But at relatively low voltage.

It could be also the DBritish players, who
are definitely more easy-going than ours in
the big U.8, orchestras, It could he Elemperer
himself, In any case, Salomé dances lushly
but without that almost hysterical nuance of
background horror, that crackling “brush dis-
charge” sound that, say, a Fritz Reiner can
evpke with chilling effectiveness. In “Don
Juan" what i3 lacking is the similar contrast
between extreme ec¢stasy and sudden, dissil-
lusioning let-down. Again, Reiner gefs it over.
Klemperer and his British men don’t.

Segovia, {Castelnuove-Tedesco, Fresco-
baldi, Weiss, Dolor, Debussy, Sor.) An-
drés Segovia, guitar.

Decca DL 710054 stereo

I wonder whether the old master of the
classieal gultar isn't becoming Decca'’s main-
glay. He keeps on issuing dise after dise and,
the country over, the guitar keeps on getting
popularer and popularer—both to play and
to be listened to, in all its many languages
including Segovia's, which is unigue. Lvery-
bedy imitates him but not a one can match
his peculiarly old-fashioned, lush, sunny, old-
Romantic gnitar style.

The SBegovia output iz always graced with
two main zorts of staple fare, First, a few
of the thousands of “modern” pleces written
for and dedicated to Segovia. Second, a brace
of Begovia-arranged classics, from the harpsi-
chord or the piano. Lately, both types have
heen becoming more daring, if one may speak
relatively,

Here, for instance, is a whole little sulfe of
“modern” gultar music by Castelnuovo-
Tedeseo, “Platero and I Platero is a Span-
ish donkey, a bit like the famous one that
curried the gooed Sancho along with Don
Quixote, Nice, inofiensive, fluent guitar musie,
the sort that would sound trifling via any
other medinvm but somechow iz absolutely
right for the guitar. Very pleasant. Then
several transcribed works of Frescobaldi,
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Old Grads

Chopin: Piano Concertoe No. 1, Opus
11. Schumann: Overture, Scherzo and
Finale for Orch., Opus 52. Rosina Lhe-
vinne; Members of the Alumni of the
Nat. Orchestral Ass’n., Barnett.
Vanguard V5D 2111 steree

Yangnard has srabbed some good things
here in a fine combination.

Tirst—the “dean”™ of Iady pianists in
America, over eighty but as keenly accu-
ritte and musical as only a sublimely en-
dowed pilano teacher for a half-century
can be when she finally gels baek to con-
certizing on ler ‘own, instead of teaching
other pianists. Then, seeond, a unigue and
splendid collection of American musicians,
all graduates of a young people’s training
orchestra in New York that has fed players
to the world's ovchestras for thirty years
and more under Leon Barzin, now retired
in favor of the present John Barnett., Mr.
Barnett has picked up extraordinarily fine
noticeg for the musie played by his eur-
rent erop of youngsters-in-training. Here
are the old grads, and they are good, let
me tell you. So is Barnett, Sueh lively,
fresh, romantie playing! It has the en-
thusiasm of an old grads' reunion and the
precision of a group of highly experienced
experts.

And finally, there is an extra, the almost
unknown early orchestral work of Schu-
mann, in three interconnceted seclions,
one of those freaks that for some reason
never gets plaved though it sings along
with the best, I enjoyed every moment
of it.

I like, too, the =sound of Vanguard's Te-
cording, warm, mellow, somewhat distant
but not the less full and round, It has one
curious aspect, though. A very heavy,
prominent bass. Is 1t o matter of equali-
zation—an upcurve jn the *curve?’ Or is
it merely an unusually good recording of
gennine, undepleted, uncencored bass? Or
again, is 1t maybe a goestion of miking—
too much celle and double bass sound?
I'm jnclined offhand to favor the second

and third hypotheses, taken together. 1
do seem fo hear the c¢ellos and basses
rather decidedly. DPeople with big-bass

speakers will be happy, anyhow, and the
table-model people will never know the
difference.

the “*Maid with the Flaxen Fair" of Debussy
{always one familiar ftem lke that on each
Segovia dise), a lute piece by a Bach-period
German named Welss, and a Basgque folk
piece, from the piano, by one Jose Zulaica y
Arregul—and, inevitably, the usual items by
that Indefatigable Paganini of the guitar,
TFernando Sor. Nobody ever leaves him out,

If you like guitar background music, here's
another hall liour or so for your collection.
If you pley clussieal guitar, you'll have to
own this set and you’ll study it like crazy,
and spend years trying to play the same way.

Please, Deccn, better surfaces and less
noise in the lead-out grooves.

Pronouncing the Classics (klas’iks). Narr.

by T. A, McEwen and John Coveney,
Recerd Source International
(1564 Broadway, N. Y. 36)

Here's for radio ammouncers who suddenly
must sound cultured and elassienl. It's a
quick way te find out how. Just memorize this
entire dise and with a kindergarten educa-
tion vou'll make 'em think you're a Ph. I in
Musie.

Names, names, names. Compositions, artisis,
composers, by the hundred. Each one is pro-
nounced, slow'ly and care'ful'ly. As a key for
the booklet that gives spelling and pronunci-
ation aid, there iz a nnmber assigned to each
name, duly read out loud (by producer Cove-
ney—I know his voice) just before the name
iz pronounced. There are, to be precise, just
200 names, from Adelphe Charles Adam
(ah dolf’ sharl ah dahm’) to Guiseppe Zam-
piere (who must be prononnced joo sep’ pec
zuhm’ prair ee). The names cover a fairly
standard wide-range musical reperltory—even
including Palestrina and Monteverdl (but not
Lassus) . . . one could have fun picking
faults with the contents, but why bother.
Lots of compositions are named foe, after
their composers.

IHow good is the pronuncintion? Standand
American-based foreign accent, not quite like
a native but OK for all radio purposes. I
happened to have a Spaniard next 1o me as
I played over o few of the names. He winced
mildly when the Spanish ones came along, 1
wouldn't know the difference, nor wonld you,
most likely.

Flute Concertos of Eighteenth Century
Paris. (Boismortier: Three Concertos for
Five Flutes: Corrette: Three Concertos
Comiques, Op. 8.} Jean-Pierre Rampual,
Samuel Baron, Harold Bennett, Lois
Schaefer, Paula Robison, flutes; Robert
Yeyron-lacroix, hps., David Soyer, cello.

Connoisseur Society

(Stereo 45 rpm)

Well, for goodness sake. It took me several
minutes of dizsmayed listening before 1 no-
{iced that I was playing this j§-rpm stereo
record at the usual speed, 333 rpm. Such &
sogegy sound! This label scems to be o new-
born relative of the recent and equally-spoeded
label ealled, somewhat cryptically, “Quarante
Cing.” Fine for those who happen t¢ know
that it means “forty five” in French. YWhen
you play these discs nt 43 you'll get some
pretty faney goality. The technical statisties
ean eagily show that at 45 one can cover most
of the musical time-span found on 3314%-rpm
LP's today and with better over-all quality.
Well, so they tell me anyhow.

Lighteenth ecentury flute conecerti were
written on the average of three a night for
decades and there's going to be no end to
them, now that the resnrrcetion has begun,
However, these are different. Half of them are
by Doismortier, for five flutes and nothing
else at all. The others are *“‘concerti” for
fintes and figured bass, harpsichord, and cello
minus ovchestra.

(Continned on page 108)
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[/AF] AUDIO FIDELITY

NOW BRINGS YOU A NEW KIND OF
STEREOPHONIC SOUND EXPERIENCE
UNEQUALLED ON RECORDS !

[A] AUDIO FIDELITY DFS 7012 [STEREOFHONIC| I

SOUND EFFECTS
N U.S.AIR FORCE
By . FIHEPUWEH - :

THE AWESOME, DRAMATIC SOUNDS OF THE SPACE AGE!
A LISTENING EXPERIENCE WITH STUNNING IMPACT!

Crackling, screaming, roaring, booming sounds of jets, rockets
and missiles as they were heard at the Eglin Air Force Base
demonstration for President John F. Kennedy and the
Executive Party. U.S.A.F. weapons heard include:

B-52's, F-104 Starfighter, Air-to-air rocket, F-102 Delta
Dagger, F-106 Delta Dart, Falcon and Genie rockets,

Hound Dog, Sidewinder and Bull Pup missiles, cannons,
machine guns and NUCLEAR EXPLOSION!

Stereo—DFS 7012, Mono—DFM 3012

{(# AuDIO FIDELITY DFES 7013

75 STEREQO

FaBuLOS EDDIE =S
0SBORN .. «
BALDWIN
ORGAN

Fabulous EDDIE CSBORN at the BALD-
WIN ORGAN—Hey Look Me QOver, Down
Home Rag, Moon River, Ferdinand the
Bull, Some Day, Shine, others.

AFLP 1968/AFSD 5968

GREAT gou
MOVIE

THEMES

Johnay PULEO

€ his Harmanica Gang

Lk DQUEE YTTA
ARDUND THE WORLD [N &0 DAYS
WALTZING MATIZOA iDn The Bescd)
MOON RIVER |Breaktast A Titfany's]
EXOEUS - NEVER BN SUMDAY - COL. BDGEY
TOMIGHT [West Side Story]
RURY (Reby Geatry] - LIMELIGHT THEME
HIGH HODN « LILI MARLENE

SPECTACULAR
DEMONSTRATION
& SOUND EFFECTS

STEREO SPECTACULAR DEMONSTRA-
TION & SOUND EFFECTS—An amazing
production which will settle for all time
the capabilities of STEREQ. Marrated
tests and experiments with examples
from Audio Fidelity's vast library!

DFS ?013

STEREDQ ww::
The Wanderl BELCIAN BAND B

A 10T AR STOREOQFAQRNIC HIGH FIDELITY SEURD
A STUDY ¥ STEREQFPROMIC WISH JIDELITY SOUND

GREAT MOVIE THEMES, Johnny Puleo
& his Harmonica Gang—Moon River,
La Dolce Vita, Tonight, Never On Sun-
day, Ruby, Col.
Limelight, others.
AFLP 1969/AFSD 5969

Bogey, Song from

T

G

Most Musical,
s Beantilul

HerryGio-Agund -lr
Band Organ 'ba,t'
leatured a1 /i g5
Paul Eahing ~ © T "

BT O LLAGE

TEage 1% PTONRBSSIMIG Budd TARDGRTT Gmpdt

W oaveET e g

lll! wiliglete

O

SING-A-LONG BAWDY

HIT BROADWAY MUSICALS,
Jo Basile, Accordion & Orch.
—The Sound of Music, 76
Trombones, Bilbao Song,
Everything's Coming Up
Roses, Steady, Steady,
others.

AFLP 1972/AFSD 5972

For FREE, complete catalogs of records and tapes, write to:
Dept. A9, AUDIOFIDELITY Inc. « 770 Eleventh Ave.,
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The Wonderful BELGIAN
BAND ORGAN, at Paul
Eakins' GAY 90s VILLAGE
—You will hear the worid’s
largest, most musical and
most beautiful Band Organ,
thundering in high fidelity.
AFLP 1975/AFSD 5975

New York 19, N.Y.

The Sound of MAGNIFICENT
MANDOLINS, Dick Dia &
Orch.—Nu Quarto e Luna,
Pearl Fishiers, Never On Sun-
day. Samba Brasilia, Sum-
mertime In Venice, others.

AFLF 1963/AFSD 5963

SONGS and Backroom Bal-
lads, Oscar Brand & Qrch.—
Clementine: Ball of Yarn;
Parties, Banquets & Balls;
Four Letter Words: Mary Ann
McCarthy: others,

AFLP 1971/AFSD 5971

@ ASK YOUR RECORD DEALER FOR THESE
GREAT, NEW AUDIO FIDELITY RELEASES!
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Extending the Usefulness of the
Schober Autotuner

WINTHROP S. PIKE*

A slight change in operating procedure makes it possible to use this instrument
for A-435 instruments. And a slight change in circuitry and wiring decrease
the hum level appreciably to permit use of lower-level inputs from microphone.

pensive device, the Schober Auto-

tuner, has appeared on the market.
A boon to the electronic-organ owner
who wishes to tune his own instrument,
it provides a simple and aceurate solu-
lion to the age-old prohlem of “setting
the temperature” or, as some tuners call
it, “laying the bearings.” The inventor’s
original paper! should be consulted by
readers interested in the theory of op-
eration of the Auntotuner. Briefly, it is a
stroboscopic deviee which provides an
aceurate visnal means of rapidly tuning
all the notes of one octave of an organ
or piano to the required frequencies of
the equal-tempered scale. To use it, the
frequency of a specified note is first
tuned by diveet measurement with the
Aufotnoner. Succeeding notes of one com-
plete octave are then adjusted in pairs,
the Autotuner measuring the beat fre-
quency between them.

Rl.-:(:l-;x'l‘m' A MOST ELEGANT and inex-

Without an Autotuner this proeess,
whiech has been referred to by one or-
gan designer as the “pons asinorum of
the noviee tuner,” is eumbersome and
time consuming. Even experienced tuners
rarely accomplish if in less than half
an hour using the elassical method of
tuning in fourth and fifths. By compari-
son, tuning the remainder of the organ in
octaves to the first octave is dead easy.
No “musical ear” is required—merely
the ability to hear beats. One literally
peedn’t be able to tell “Pop Goes the
King” from “God Save the Weasel” to
do it.

The Autotuner was designed especially
for eleetronic organs, for which it works
extremely well. It is the purpose of this
paper to deseribe a modification of the
device which improves its performance
en pipe organs and pianos. An extension

* 165 Hickory Court, Prineeton, N. J.

1 Richard H. Dorf, “Strobo instrument
tunes organs.” Radio Electronies, February,
1961, p. 42,

2 Noel A. Bonavia-ITunt, “The Modern
British Organ,” p. 147, New and Revised
Edition, A, Weekes & Son, London,
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of the normal operating mode of the
Autotuner will also he deseribed which
permits using it at the non-standard
A-435 pitch sometimes encountered in
older instruments.

In using the Autotuner on an elec-
tronie organ, one normally connects it
directly into the organ’s tone-generating
system, When so eonnected, there is al-
ways plenty of signal available at the
Autotuner input terminals, the signal-
fo-noise ratio is good, and excellent
stroboseopic  patterns  are obtained.
Iqually important, the individual notes
of each note pair presented to the Auto-
tuner will he of equal amplitude. This
condition automatically ensures that the
maximum possible amplitude of Deat-
frequency signal is available to flash

the neon bulbs which illuminate the
stroboseopic disk of the Autotuner.

The sitnation is not as fortunate when
inning a pipe organ or piano, In this
case the Autotuner microphone must he
used to eonvert the sounds of the organ
to the eleetrieal signals required by the
Autotuner. The signsal-to-noise ratio at
the input of the latter will inevitably be
poorer due to room noises, the position
of the mierophone with respect to the
pipes, and so on. Furthermore, because
of reflections from the room walls and
their attendant multipath cancellation
effects, the individual notes of each note
pair presented to the Autotuner may be
of quite different intensities at the micro-
phone position. The resulting beat fre-
quencies produced within the Autotuner
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Fig. 1, Schematic of the Schober Autotuner

showing the two modifications described

in the text.
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MODEL 780 FM Multiplex Stereo
Tuner. The ultimate instrument for
receiving FM and FM Multiplex
Stereo broadcasts. Contains Pirot's
revolutionary signal sampling Mul-
tiplex circuit for perfect FM stereo
channel separation (better than 30
db) across the entire audio spec-
trum. Features Piror’s exclusive
Automatic FM Stereo Indicator that
eliminates all guesswork in finding
FM Stereo broadcasts. FM sensi-
tivity (IHFM): 1.8 microvolts; cap-
ture ratio: 1 db; frequency response
(=1 dbj: 20-20,000 cps; FM detector
bandwidth: 800 kc; FM IF stages:
four; harmonic distortion 0.2% at
100% modulation. Has built-in line
cord FM antenna plus terminals for
external 300-ohm balanced antenna
and 72-ohm c¢oaxial cable. 199.50,
less enclosure (metal enclosure: 9.50
extra;walnutenclosure:22.50extra).

MODEL 248B Integrated Stereo
Amplifier. A 74-watt stereophonic
amplifier-preamplifier that takes up

where others leave off. Only 0.1%
harmonic distortion (IHFM); fre-
quency response (%1 db): 5-50,000
¢ps; hum and noise: completely in-
audible (80 db below full output).
Speaker outputs per channel: 4, 8
and 16 ohms plus STEREQ-PLUS
CURTAIN OF SOUND connections
(a pair of center speaker connec-
tions delivering a signal that is the
sum of Channel A and B). Outputs
for tape and headphones. 7 pairs of
inputs. A total of 13 front and back
controls and switches including
separate bass and treble controls,
scratch and rumble filters, stereo
balance, tape monitor, mode and
automatic shutoff. 269.50, less en-
closure [metal enclosure: 9.50 ex-
tra; walnut enclosure: 22.50 extra).

MODEL 746 FM Multiplex—AM Stereo
Receiver. The perfect electronic “heart”
for your high-fidelity stereo system—an
AM/FM stereo tuner, a 60-watt stereo
amplifier and a stereo preamplifier. With
Automatic FM Stereo Indicator and pre-
cision AM/FM tuning meter. FM section:
FM sensitivity: 1.8 microvolts (IHFM);
harmonic distortion at 100% modulation:
0.2%; stereo separation across the entire
audio spectrum: better than 30 db; AM
sensitivity: 3 microvolts for 1 volt DC.
Amplifier section: harmonic distortion
(IHFM): 0.1%; hum and noise: completely
inaudible (80 db Dbelow full output];
speaker outputs per channel: 4, 8 and 16
ohms plus STEREO-PLUS CURTAIN OF
SOUND connections; tape and headphone
outputs. Preamplifier section features 8
inputs and 14 controls for complete
stereophonic and monophonic flexibility.
399.50, less enclosure (metal enclosure:
9.50 extra; walnut enclosure: 27.50 extra).

for more information, hear them.

Prrot offers a wide range of stereo components as well as a variety of 3-way speaker systems. For literature, write:

PILOT RADIO CORPORATION, 37-42 36TH STREET, LONG ISLAND CITY 1, N.Y.
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are of lower amplitude, thus redueing
the contrast of the stroboseopie patterns.
These two phenomena make the desired
patterns more diffieult to disbtinguish
from the faint pattern produced hy the
residual power line hum in the Auto-
tuner ifself. It is therefore worthwhile
fo reduce this hum. Forfunately, it may
be reduced easily and cheaply.

Reduction of Hum

Figure 1 shows the Autotuner circuit.
By adding one resistor and one eapacitor
and moving a ground lead, a tenfold re-
duction of the residual hum may be oh-
tained. The adided components are in-
dicafed on the diagram. They will be seen
to provide increased filtering of the plate
supply of the first two amplifier stages.
The ground-lead modification, though
shown, is not readily apparent from the
schematic. What appears to be involved
is & common path for fthe cathode eur-
rent of the first amplifier tube and the
60-cps heater current of the same tube.
The ground modification to be described
breaks this path.

To earry out the modification, locate
the 220-k load resistors of the 12AX7.
Carefully unsolder the end (of each)
which goes to the plate-supply bus, pull-
ing the leads loose from the printed wir-
ing board. Do not unsolder the other end
of either resistor. Insert one end of a
22-k ls-watt resistor in one of the holes
in the printed wiring hoard from which
a 220-k resistor was just removed, and
carefully solder it in place. Solder the
other lead of the 22-k resistor to the
two loose leads of the 220k resistors.
Now solder a 10-uf, 250-volt capacitor
from this point to ground, observing
polarity. A eonvenient ground point is
pin 8 of the 12AX7. If a “firecracker”
type capacitor is nsed, spaghetti is placed
over its leads, and care taken in lead
dress, it will be found that there is ade-
quate space to tuek this capacitor in
below and to the right of the Autotuner
motor.

Next, remove the short bare wire con-
necting pin 3 (eathode) of the 12AX7
to the printed wiring board and discard
it. Using a piece of insulated wire, con-
neet pin 3 instead direetly to the
grounded lug of the 1-megohm input-
level control. This completes the modi-
fication. On the particular Autotuner
available to the author, these changes
reduced the hum at the amplifier output
{(pin 1 of the 12AU7) from slightly
over 40 volts peak-to-peak to just under
5 volts, the measurements being made
with an oseilloscope.

It will now be found that in the ab-
sence of an input signal the residual
stroboscopic pattern formerly produced
by bum has all but vanished. When the
desired tuning pattern is low in eontrast,
beeanse of one of the faetors previously

70

TABLE |

A-435 TUNING PROCEDURE
Note  piired Procedure Obtamed  EFTOr
G  387.54 Tune to stop pattern, then flat pipe 388.00 +.46

till pattern drifts at rate of 60 seg-

ments/minute,
Gt 410.59 Tune to stop G pattern. 411.00  +.41
A 435.00 Tune toc make G and A palterns ro- 435.00 0

tate at equal speeds in opposite di-

rections.
A% 460.87 Tune to stop A pattern. 461.00 +.13
B 488.27 Tune to make A% and B patterns ro- 488.00 - .27

tate at equal speeds in opposite di-

rections.
c 517.31  Tune to stop C pattern. 517.00 —=3

2 548.07 Tune to stop C# pattern. 548.00 - .07

D 580.66 Tune to stop D pattern. 581.00 + .34
D2 61518 Tune to make [ and D# patterns ro-

tate at equal speeds in ooposite di-

rections. 615.00 -—.18
E 651.76 Tune to stop E pattern. 652.00 + .24
F €690.52 Tune to stop F pattern. 691.00 + .48
F£ 731.58 Tune to make F and F£ patterns ro-

tate at equal speeds in opposite di-

rections. 731.50 - .08

mentioned, it will now he found easier
to see as it is no longer chscured by the
hum pattern.

Tuning to A-435

The author owns (or perhaps is owned
by} an anfediluvian pipe organ which is
tuned to the older A-435 piteh standard.
Re-tuning the instrument to the present
standard piteh (A-440) would enfail
physieally zhortening many of the flue
pipes—with a hacksaw—as well as the
cven touchier task of re-regulating the
reed stops. Could the Anfotuner he used
in this case? Refercnce to tables of note
frequencies for equal-tempered scales®
hased on A-435 and A-440, and a little
calenlation of heat frequenecies, made it
appear that the errors would be intoler-
ably large. This was confirmed by a
trial tuning session. If one aftempts to
tune an organ at A-435 using the normal
Autotuner procedure, infolerably large
departures from equal-temperament re-
sult., Tt turns out, however, that 2 modi-
fied procedure ean be used which works
quite adequately. This procedure is sum-
marized in Table T, showing the pitch
desired for each note, the tuning pro-
cedure, the actunal pitch obtained, and
the error. A positive sign preceding the
error indieates that the pipe is sharp;
a negative sign indieates that it is flat.

In using the tahle, proceed as follows:
Tirst, draw an 8-foot stop on the division
of the organ on which the hearings are
to be laid. Using an 8-foot stop is a
departure from the proeedure which a
professional tuner would use but it is
necessary here because the first step is
to tune low G (96.88 cps) by means of

3 Handbook of Chemistry and Physics,
Twenty-Fifth Edition, p. 1825, Chemieal
Rubber Publishing Co., Cleveland, Ohio.

the outer ring of the Autotuner strobo-
seopie dise. This frequency does not oc-
cur within the range of 4-foot stop. If
possible, choose a stop such as a Prin-
¢ipal which has some harmonie develop-
ment. Tt will make it easier to hear heats
later on.

Tune the low G (the bottom one on the
organ keyhoard) to stop the rotation of
the pattern on outer (}) ring of the
Autotuner dise. Now flat the pipe
slightly (by lengthening it) until the
G pattern is drifting past the window at
a rate of one segment per seeond, or 60
segments per minute. Use a wateh or
clock with a sweep second hand to de-
termine this and count segments for a
full minute. This process sets the fre-
queney of the low G at exactly 97 eps,
or 0.12 eps sharp. The error is not notice-
able.

Now draw (fturn on) the 4-foot stop
normally used for tuning. The 4-foot
Prineipal is cnstomary. Leave on the
previously drawn 8-foot stop. Sound the
low G and tune the 4-foot stop’s low-G
pipe to the previously tuned (G of the
8-foot stop. Do this by ear, tuning the
4-foot G pipe to eliminate the beat be-
tween it and the previously tuned pipe.
On normal Principal pipes the beat will
he easy to hear. Last, put off the 8-foot
stop and tune the G bhelow middle C
of the 4-foot stop to its own low G by
holding both notes (an oetave apart)
together and tuning the upper one to
zero beat with lower. This procedure
tunes the G below middle C of the 4-foot
stop to 388 cps. One is now ready to
resume nse of the Autotuner.

Hold the G and G¥ below middle C
together and tune the G# to make the
G# Autotuner pattern stand still. If
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Just $37.45 from Goodmans — a complete speaker system with
built-in crossover network. Response: 30 to 35,000 cps.

Four lengths of wire and your hands are all it takes to hook
up this Goodmans Speaker System. Convenient and quick
thumbscrews on both the Twinaxiom 200C and DL-1 high fre-
quency tweeter (with built-in crossover network) make the
difference.

Twinaxiom 200C: Provides high acoustic efficiency coupled
with natural bass and smooth response over the entire audio
spectrum of 30 to 18,000 cps. Floating piston woofer gives
maximum undistorted bass response from 5 to 20 watts con-
tinuous and 40 watts peak integrated program material. High
efficiency AXIOM PLASTEK propagator (exclusive} uniformly

NEW SLIMFORM SPEAKER SYSTEMS

G-1: 8% driver,
6" ciosed-back
wid-range, 312"
high frequency
tweeter, cross-
over network,
iuned paort, uni-
form frequen-
Cf response 40-
17,000 cps, 15
walts, 16 ohms.

tweeter,

NG
V7,

NINISZ|

IND
7
N\

| G-2: 107 driver,
6" closed-back
| mid-range, 3a"
. high frequency
tuned
port, Crossover
network, uni-
form frequen-
cy response 40-
17,000 cps, 20
walls, 16 ohms.

reinforces range from 2,000 to 18,000 cps. Specifications:
1 1b. double-duty ceramic magnet; low resonnance floating
piston free-edged woofer diaphragm for maximum distortion-
less bass from 30 to 2,000 cps. Two-way point source
DUAXIOM design for superior smooth low, mid and high fre-
quency responses. Impedance 16 chms, price $24.50.

DL-1: New dome lens ultra-high frequency hemispherical
compression tweeter handles frequencies from 5,000 to
35,000 cps. ldeal omnidirectional compression tweeter for

2, 3, and 4-way systems. Has its own built-in crossover net-

work. When used in complete system, will handle up to 30
watts power. Impedance 16 ohms. Price $12.95.

" G-3: three 87
' driver woofers,
! 6" closed-back
£ mid-range, 3327
1 high fregquency
i tweeter, tuned
H port, crossower
network, unir
i form frequen-
cy response 40-
17,000 cps, 45
il watts, 16 ohms.

Triaxiam 100C — {requency
response 20-20.000 cps; 1
Ib. cylindrical ceramic mag-
net; three-way point source
TRIAXOMAL design for un-

AN 25"h, 17"w, i 257h, 17w, 25°h . 17"w equalled smooth low, mid
: 5147d.  $56.50 6la"d.  $59.50 o ' and high frequency response;
—— i S¥a"d. $79.50 55 uans, 16 ohms  $34.50

American Sales Agents—ROCKBAR CORPORATION 650 HALSTEAD AVE. MAMARONECK, NEW YORK.
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diffienlty is experienced in getting a
pattern of good contrast on this or any
of the remaining steps, try ehanging the
microphone position or adjusting the
“Level” eonirol. Oue or both will always
make an improvement. Ideally, the mi-
crophone should be equidistant from the
two pipes sounding but multipath can-
cellation effects may easily make this
placement vary from exeellent to nseless
as successive different combinations of
pipes are used.

When the G# is in tune, hold G2
and the A above it. Do not atfempt to
tune the A pipe to make the normal A
pattern stand still. Instead, tune the A
pipe to make the A and (% patterns
rotate in opposite directions at equal
speeds, This sounds diffienlt but will be
found easy in practice. When this con-
dition is satisfied, the A will be tuned
to exactly 435 eps. Continue on with the
remaining nofes as shown in the table.
Observe that on three other notes, B,
D% and Fi, one substifutes the equal
speed opposite rotation technique for
the normal procedure. The last note
tuned will be F# above middle C.

The octave between G below middle €
and "% above is now in tune. The re-

mainder of the organ may be tuned to
it. As a practieal matter, the remainder
of the 4-foot Prineipal would first he
tuned in octaves, taking extra care to do
a good job. The rest of the stops in the
organ (with the exception of the out-
of-tune ranks of any Celeste stops) arve
then tuned note for note to it. This fol-
lows normal pipe organ procedure.
One important thing to remember
aboul pipe organs is that flue pipes are
temperature sensitive, rising in piteh
with a rise in temperature and falling
as the temperatnre iz lowered. The effect
is not due to thermal expansion or con-
traction of the pipe walls, as might be
expected, but is caused by the change in
the velocity of propagation of sound in
air, The latter is very strongly tempera-
ture dependent. Tf, for example, an or-
gan is tuned to A-440 on a day when the
temperature in the organ chamber in
70° I, it will be found that if the
chamber temperature is reduced to 60°
F.—typical on winter week days in
thrifty parishes—the organ will be ap-
proximately 1 per eent lower in piteh,
or at about A-435. This applies, however,
culy to the flue pipes. Reed pipes, such
as the Oboe, Trumpet, Krummhorn, and

50 on, are less strongly affected by tem-
perature as their pitch is determined in
part by the physical length of their
brass reeds.

CAUTION!

Lastly, a word of caution to the novice
tuner. Pipe organs are delicate affairs
despite their robust sound and massive
appearance. Organ pipes shorter than
about 4 inches in length are usually made
of an extremely soft lead-tin alloy ealled
“spotted metal.” One’s fingers alone will
suffice to bend this material and after a
few bends, it will fatigue through and
break. The interior of someone else's ex-
pensive pipe organ is no place for the
uninitiate. A careless move, a trouser
euff which catehes on some hapless little
pipe or an experimental prod af some
interesting locking gadget ean all wreak
utter havoe and give some most unpleas-
ant surprises to the unsuspeeting organist
arriving at the last possible moment be-
fore the next Sunday service. If you
own your own organ, well and good.
Tune away to your heart’s content—and
your spouse’s predictable anmoyance. It
the organ isn’t yours, be careful. E

VIENNA
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Now AKG's G-60 Miniature Condenser
Microphone System is travelling all-
classes everywhere with the B-60
Transistorized Power Supply..

Time was when a condenser mike was
studio-bound. But AKG has liberated
this highest-class microphone from
the AC outlet. B-60 is at home wher-
ever needed. Slung smartly over the
shoulder it weighs less than many a
telephoto lens, and includes space
for the microphone and cables.

C-60/B-60's versatility is guaranteed
by the quick change-over from cardioid
to omni capsule. In seconds you can
get the “musici,” the pigeons alone,
or the atmosphere of the whole Piazza.

(In Canada, George McCurdy, Radio Industries Ltd., 22 Front Street West, Taronto).

12

If you make ethnic recordings, or
sound tracks, or background music for
business or pleasure — make sure
C-60/B-60 is entered in your passport,
Its studio condenser quality makes a
Tourist-Class recorder sound like First!

No other studio-quality condenser mike
is so small, so light, so travel-wise, so
inexpensive. The mike, with cable and
power supply, fit in a leather case
smaller than 3 x 4 x 6 inches. On a
neckstrap you have no baggage bur-
den, C-60 mike, B-60 Power Supply,
L-60 Charger, $259.50.

For data and name of the AKG dealer
nearest you, write V. J. Skee at Elec-
tronic Applications, Inc., Wilton, Conn-
ecticut. Or phone 203-P02-5537 (TWX
WILT 426).

WORLD TRAVELER, ALL CLASSES
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Choose from the world's
largest selection of com-
ponents and complete
systeams. See the latest
All-Transistor Stereo hi-li
and Stereo Multiplex FM.
Save mast on amplifiers,
tuners, speakers and en-
closures, record changers
and players. Amazing dis-
counts on famous-brand
records. Get our unbeat-
able price on a hi-fi system
of your own choice.
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Fastest-growing value
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cost, give you most for

Largest selection of com-
plete recorders, Including
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tape record/play pream-
plifiers and recording ac-
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buys in guality recording
tapes. Finest pre-recorded
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ings. No greatar recording
values anywhere,

newestH night-Kits®
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HARMAN-KARDON CITATION A

Nearly three years ago we were privi-
leged to attend the first press showing of
the original Citations—I and JI—and our
comment (which has often been quoted in
advertisements with our permission) was
that cone “listened through the amplifier
back to the original performance.” Of
course one always listens through the am-
plifier. What we meant was that one lis-
tened throwgh—that is, beyond—the re-
producing equipment to the original. Of
eourse one listens through an amplifier ex-
cept at a live performanee. Next time we
shall try to be more precise so that omission
of italice will not emasculate our meaning.

A month ago we were privileged to hear
the new Citation A—a fully transistorized
preamp-confrol eenter, We are afraid we
disappointed the H-E personnel by not
enthusing adeguately. But, having “lived
with” Citation I and being fully appreecia-
tive of its listening quality, we felt that the
differences were sufficiently subtle to
dampen uncontrolled enthusiasm. After all,
how much better can something new really
be than any top-quality preamplifier on the
market today? Practically any high-grade
preamp in the high fidelity field today is
superior to the equipment nsed in the aver-
age broadcast station. And if we ara will-
ing to classify a piece of equipment as
being in the 95-per-cent bracket, ean there
be an ouistanding improvement over it?
Can anyone diseern an amazing difference
between a 95-per-cent-perfeet device and a
better onet Maybe in this day of inflation
the maximum should be 200 per cent, or
possibly 1.000 per cent as in baseball.

The trouble is, we could discern a differ-
ence. Nof world-shattering, perhaps, but
still a difference. One notices a degree of
transparency (a term commeonly used in

-
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comparing the sound from a true classical
pipe organ as related to that of a “roman-
tie” organ) not often heard. One hears
FURTHEE through the amplifier. Enough
of that—let use proceed with the descrip-
tion of Citation A.

Transistorization

The fact that the Citation A is entirely
transistorized is not in itself important—
we would be perfectly content if improved
performance could be obtained by using
burnt-out fuorescent starters. The faet
that transisfors are used is not neeessarily
enough to compensate for the higher cost.
The saving in power consumption is not
important; the elimination of heat is not
Earth-shaking., What does eount is that it
is possible to attain the improved perform-
anee and still reap the benefits named—
bonuses in fact.

Because of the lower circuit impedance,
a wider response band can be passed with
fransistors, thus giving noticeably better
transient response. The specifieations are
little short of fantastic—frequency re-
sponse within 34 db from 1 eps to 1,000,000
cps, for example. Harmonie distortion is
claimed to he unmeasurable at 2 volts out-
put, and IM less than .03 per cent. Noise is
70 db below rated output at 5 mv input
reference on phono, and 85 db below rated
output from high-level inputs, These speeifi-
cations indieate a very high level of per-
formanece,

The system philosophy of the Citation A
is thoroughly professional—that is, it fol-
lows breadeast or recording studio practice
thronghout. All frequeney-correcting ecir-
cuits are passive, and the gain elements are
fixed and completely sfable. Thus the
change in gain of a eircuit which in usnal
amplifiers combines amplification with
equalization cannot in fhe Citation A pos-

ML HTATE ETHMED CONMTHOL SENTER

Fig. 1. Panel view of the new Harman-Kardon Citation A transistorized preamplifier,
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sibly affect equalization—it can ounly af-
fect the over-all gain. All amplification in
the ecirenit is provided in the form of sepa-
rate modules having a gain of 33 db and
employing 34 db of over-all feedback. Lach
of these modules has three or four transis-
tors, and each is on a separate prinfed-
¢ircuit panel which is carried in its own
channel within an enclosure at the rear of
the unit as shown in Fig. 2. Any of these
meodules may be lifted out of its ¢hannel for
inspecfion or measurement without discon-
necting a single lead, and the unit can re-
main in full eperation with the module out
of place. Thus the individual confrels on
the front panel are simple passive nefworks
or switches, with all tone control elements
complately out of the cireuit in the “flat”
position,

Physical Arrangement

Sinee the amplifier modules are all con-
tained in the enclosure at the rear and all
controls are located on the fromt panel,
about all that remains is the intereonnect-
ing between them. The power supply oceu-
pies a portion of the module-containing
chassis, with the voltage-regulating eir-
cuitry and the rectifier diodes below the
chassis, A time-delay cireuit is incorporated
which withholds application of voltage to
the amplifier modules until the power sup-
ply has reached full regulation—about 20
seconds.

The panel, which resembles the Citation
IIT in appearance rather more than the
original Citation I, is filted with three
large knobg, four sgmaller ones, four which
are still smaller, two smaller yet, and four
tiny ones whieh are essentially knurled
shafts. The large knobs control loudness,
mode, and funetion; the next four are in-
dividual stepped bhass and treble controls,
fwo for each ¢hannel. Blend, balance, tura-
over, and rolloff cccupy the next zet, while
the smaller pair are power switches——one
for the entire system and the other for the
basie amplifier alone.

The four knurled shafts are panel-varia-
ble tape equalization controls, two for each
channel. When the turnover switeh is in the
TAPE ADJ position, these controls are in the
cirenit for adjustment eof fape load and
turnover fo the exaet characteristic desired.
Four push-button switches provide for
stereo-reverse, rumble filter, confour, and
tape monitor. And finally, a stereo head-
phone jack is located om the fromt panel
This points up the reason for the separate
basie amplifier power switeh—you ean furn
on the power amplifier from the panel when
listening to headphones.

Performance

More recently we have had a chance to
“live with” the Citation under more fa-
miliar conditions. It is always diffienlt to
try to judge any equipment in unfamiliar
surroundings—loudspeakers which are un-
known to us, a different room, and (prob-
ably more important) musical salections
which we do not know well, And in any
comparative listening, one should be able
to make instantaneous changes from one
condition to another. Perhaps the most
important axiom about such fests is that
only one thing should be changed at a time.

Thug in our own listening room, with
loudspeakers, acoustic environment, phoune
equipment, power amplifier, and funer the
gsame for both the “A” and the “B” of an
AB test, we were able for the first time to
make direct comparisons between the new
Citation A and the “old” Citation I. Under
these conditions, the previously-thought-
subtle differences were mueh more pro-
nounced—in spite of the recognized quality
of the Citation I. Bass appeared to be
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Fig. 2. View of the Citation A showing the housing Yor the eleven three-transistor
modules, one of which is shown removed from the nylon “tracks” into which it fits.

“tighter,” and the high end was smooth and
crisp, with a differentiation between instru-
ments that had not been noticed before.
Not only was this observable on phono,
with familiar records, but also with both
mono a2ad stereo FM radio programa.

Comparisona were also made from fape,
both with and without the built-in ampli-
fier of the tape recorder. The reason for
this was to determine how well the adjusta-
hle feature of the Citation A funetioned.
Briefly, the top end can be frimmed by
varying the loading across the tape head,
which provides a small change in ouput.
The turnover control makes it possible to
adjust the turnover to exactly the frequen-
¢y required for the particular head. The
confrols can be set to accommodate 735 or
3% ips, but still more important it makes
it possible fo play CCIR tapes so they
sound as we expeet NAB-equalized tapea to
sound. This is, as far as we know, unigue
to the Citation A. In fact, we know of no
presently existing recorder in which the
equalization can be changed readily to ae-
commodate the CCIR curve. Even though
most fape recorders used by non-profes-
sionals employ their own amplifiers, the
advantage of using the tape-head input
direet from the head itself eliminates one
other potential source of distortion, in ad-
dition to giving a wide range of control
direct from the panel.

Measurements

We—bhoth ourselves and our readers—
are sufficiently experienced with equipment
of various types to be slightly skeptical of
the specifications offered about perform-
anece, and we do not usually accept them at
their face value unless we have verified
them to our own satisfaction. After enough
measurements have been made, one soon
learns whose specifications to believe whole-
heartedly. We found out some time ago, for
example, that the claims for the Citation L
and Citation IT were completely substan-
tiated by our own measurements, even
though we do net have laboratory equip-
ment that is thoroughly comparable with
that at the factory. However, even the most
economical equipment is capable of being
checked, and if such checking is done at
sufficiently eclose intervals, one is abla to
feel a certain amount of reliance on the
actual measurements.

Thus when we read that the Citation A
had harmonic distortion which was unmeas-
ureable at rated output, we felt that it was
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necessary to find out for ourselves. Rated
output is 2 volts, and maximum oufput is
claimed to be 6 volts, We made distortion
megsurements at 20, 100, 1000, and 7500
cps. At 1000 eps, for example, we found
distortion to be .06 per cent at 2 volfs out-
put. Then we checked the generator alomne,
and found the distortion to be .06 per cent.
Trying again, we found that figures agreed
in this same fashion at all of the frequen-
cies measured. Then we tried at 2 volts,
and still distortion measured .06 per cent;
also af 4 volts output, and again .06 per
cent. At 5 volts, the measurement increased
to 0.1 per cent, and at 6 volis, it was 0.9
per cent. Similarly, TM distortion was be-
low 0.1 per cent at 2 wolts, increasing to
0.3 per cent at 4 volts, and slightly over 1
per eent at 5 volts.

With a signal of 0.36 volts to the tuner
input, we measured an output of 2.0 volts
at 10 eps, and also at 100, 1000, 10,000,
and 100,000 eps. While the amplifier is
claimed to be flat up to one megacycele, we
had no generator which went thas high.
But we would settle for flat response up
to 100,000 eps any time.

On the mag phono inputs—two are pro-
vided—we found that an input of 2.2 mv
gave tha rated 2-volt output, slightly more
than the specification. All phono curves
measured within +1 db from the indieated
values, as was to be expected, Tape curves
measured in aecordance with the NAB
curve at a given se¢tting of the adjustable
confrol—the latter giving a turnover vari-
able from 1500 to 5500 eps. Hum and noise
measured 66 db below 1 volt with the vol-

ume control get for an input of 5 mv and
an output of 1 volt on phono, and on the
high-level positions the figure was 78 db be-
low 1 volt with the volume control set for a
1-volt input signal. The front-panel phone
jack is apparently in parallel with the out-
put of the preamp. Qutput and phone-eir-
cuit impedances measure in the vicinity of
300 ohmns. The output signal is adequate to
feed either high level phones or the more
nsual low-level units.

FISHER FM-STEREO
BROADCAST MONITOR,
MODEL FM-1000

The FM-1000 is really mnot the usual
type of FM-stereo tuner—neither by de-
sign or function. Indeed the only reason
for us to examing and report about it is
that it represenis a level of performance
at least an order of magnitude above most
available FM tuners. Before continuing
further, and raising your hopes needlessly,
it should be pointed out that the FM-
1000 is priced in the "over $400" category.
In other words, this is a professional piece
of gear and will be of interest mainly to
broadeast stations and those aundiofans
with firm convictions and o rather large
amount of assets.

Actually, another reason for reporting
about this instrument is that it proves
something we have been saying for some
time: that there iz often more to a piece
of equipment than is revealed by the spe-
cifieations. For instance, consider the rated
THTFM sensitivity of the FM-1000—1.5 pv.
By itself this number fells us that this
instrument is capable of receiving a sta-
tion even with a relatively low signal level.
There are many tuners available which
¢an handle such small signals. We could
g0 on from here and point out that each
one of the fechnical specifieations of the
FA-1000 can be, and is, matched by other
available tuners, and yet very few sound
as well as this one does. The significance
of this digression is that specifications go
a long way towards deseribing an elee-
tronie instrument of this kind, but there is
a eombination of rather minute and dif-
ficult-to-measure variables which finally
determine excellence. On top of that, the
excellence we are referring to offen re-
quires an AB comparison in order fo be
distinguished from the very good; the fwo
instruments have to be playing almost at
once.

Response curves are not shown from the
measured unit—we prefer to withheld them
until we eonsiruct the Citation A from a
kit—probably in two or three months. In
the meantime, we shall ba more than con-
tent with the performance and listening
quality of the factory-wired unit. L-20

Fig. 3. Fisher FM-Sterec Broadcast Monitor, Model FM-1000.
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the incomparable new

SERIES M33
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HIGH FIDELITY PHONOGRAPH CARTRIDGES

NOT HOW MUCH? BUT HOW GOOD?

According to United Press’ Preston McGraw, the Shure series M33 cartridges
are ‘'so good that a hard-shelfed fistener might suspect Shure engineers of
nat knowing what they had when they hung a price tag on them."

We knew, all right, Mr. McGraw. It's just that we don't believe the best
sounding cartridge need be the most expensive, The new Series M33, after all,
was developed by the same team of engineers who developed the redoubtable
Shure M3D series...the world's first truly high fidelity stereo cartridge.
Numerically, Shure has made mare highest-quality stereo cartridges than any
other manufacturer—and they're used by maore critics and independent hi-fi
autherities than any other. Chronologically, Shure had a two year head slart on
the others. In short, Shure has learned how to make these critical components
in the kind of quantities that result in lower prices,

THE SOUND OF SPECIFICATIONS

Again quoting Mr. McGraw: 'Professional engineers are largely impressed by
specifications, and the specifications of the M33 (except for compliance) are
not unprecedented. Bl the way if sounds is something efse again. The M33
puts flesh and bones on specifications. It brings out sound from records that
more expensive carlridges do nof"”

He's right. To begin with, Shure specifications (as published) are not
thegretical laboratory figures, or mere claims . . . they are actual production
standards. 20 to 20,000 cps. respgnse may appear average. But what the bare
specifications don't show is that the M33 series goes right through the audible
spectrum without a hint of the break-up prevalent in most other cartridges.
Also, it is remarkably free from disconcerting peaking at this frequency or that.
Result: absolutely smooth, transaarent, nafural sound re-creation, {Inciden-
tally, where would you find a record that goes from 20 to 20,000 eps. with genuine
music on it?

Separation is over 22,5 db. at 1000 cps. Much more than necessary, really.
Again, the separation figure doesn't show that the M33's separation is ex-
cellent throughout the audible spectrum. Mo cross-talk between channels.
Even when an choe plays.

And the matter of complizanca: 22 x 10-8 cm. per dyne for the M33.5.
Now there’s a specification! According to Mr. McGraw, the Shure
slylus feels like a “'lopse tooth.'” And so it should, The incredible
compliance of the M33.5 gives it the ability to respond instantly to
the manifold and hyper-complex undulations of the record groove.

Superior sound is one outcome of the superb compliance.
g“ Another is the abilily to track the record at low force. The
hﬂt-. M33-5 will frack at forces as fow as any other carleidge on

. 7 the market today.

SPECIFICATIONS M33-5 L M33-7

Channel Separation (21 1000 cps) Over 22.5 dbr Over 225 db
\Frequency Response 20 to 20,000 cps 20 lo 20,000 cps
- Qulput Yollage (per channel, al 1000 cps} & mv & my
. Recommended Load Impedance (per channal) 47 000 ohms 47,000 ahms

~ Complianca; Yerlical & Laleral 220 x 10-% cent, 20.0 % 10rS cent.
per dyne per dyne

Tracking Fotce ¥ oto L5 grams 1.5 1o 3 grams

Inductance 00 millihenrys EQO milliheneys

0.C. Resistance 750 chms. 750 ohres'”

Stylus: L0005 diamend 0007° diamand

Terminals 4 terminal. (Furnished with adapters for 3-terminal
stereo of monaural use.)

Mouating Centors Fils Standard 12"

One other item: if your tracking force|is 4 to 6 grams, the even lower cost
M77 Stereoc Dynetic will deliver the best sound you can possibly get from
your cartridge-arm combination.

THE ULTIMATE TEST -

Give a listen. In fact, compare the Shure M33 series with any other cartridge.
regardless of price, in A-B tests (we do it all the time). If you are not imoressed
with the distinct difference and greater naturalness of the Shure, don't buy it.
That's punishment enough for us.

PRICES:
Why spend more than you must? M33-5 and M33-7 net for $36.50 The M7T7
is only $27.50

If you insist on Shure when you buy, you can demand more from the rest of
your system when you play . . . write for literature, or still better, hear them at
your high fidelity showroom: Shure Braothers, Inc., 222 Hartrey Avenue,
Evanston, lllinois. Ry
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Fig. 4. Block schematic of the Fisher Broadcast Monitor.

One may well ask why we have spent
80 munch space to deseribe the inability
of speecifications to indicate small but sig-
nificant differences in performance., The
answer is simple; we are making the by
now obvious point that it is possible to
miss out on a superlative instrument by
“buying specifications.” The solution is to
be guided by specifications and your ears.

Now back to the FM-1000. Some of the
features of this unit are: a VU meter to
indicate audio level; a signal strength
meter; automatie switching between stereo
or mong reception; a steres beacon which
automatically indicates that a stereo pro-
gram is being broadeast; ‘Microtune”
which automatically ent off a.f.c. while
tuning, and automatically cuts it back in
after the hand is removed from the tuning
dial; provision for erystal comtrol of the
front end for use as a broadeast monitor;
and a mufing contrel. In addition, the
FM-1000 will accept either a 300-ohm or
72-chm antenna lead.

Operation iz quite simple in spite of
the rather formidable lineup of controls,
lamps, and meters shown in ¥ig. 3. In fact,
except for the meed to read audio level
from time to time, most confrols are set
and not touched after the initial adjust-
ments, For this reason we would like to
see those liffle-used controls hidden be-
kind a swing-down door as they do in their
new control amplifier (Model 101-C).
Even engineers can appreciate functional
placement of the controls.

Circuit Description

The following deseription is illustrated
in the Dblock diagram shown in Fig. 4.

The signal from the antenna is fed to
either the 72-chm or 300-ohm inputs. The
balanced 200-ohm input is econverted to 72
ohms unbalanced by a balun, L.. Then the
signal goes through &, where it iz directed
through either the tunable or erystal-con-
trolled front end. 8, also ean insert a 20-
db resistive pad at this point to prevent
overloading due to strong loeal signals.
From 8, the signal is coupled to the 300-
ohm unbalaneed input of the tunable front
end through balun Z, Baluns L, and I,
also attenuate ear ignition and other inter-
fering signals, From L, the signal goes
through a tuned ecircuit to ¥, (ECCS8/-
6DJ8}, a cascode r.f. amplifier. Then they
are fed through a double-tuned circuit to
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the 6CW4 Nuvistor mixer stage V. The
oscillator stage ¥, is also a 6CW4. Now
the signal goes through six 1.f. stages, the
last four of them serving as limiters Five
of the i.f. stages are 6AUG pentodes. The
grid-bias voltage of i.f. tube ¥, is used to
drive the tuning meter and to control the
muting eircuif.

The Mierotune ecireuit amplifies hum
picked up by the tuning knob when the
hand touches it. The amplified hum is
used to activate relay K, which in furn
grounds the a.f.e. line and at the same
time breaks the circuit to the a.f.e. indiea-
tor lamp on the front panel.

The multiplex section recives the audio
output of the ratioc detector through a
cathode follower. The composite signal is
fed to a time-division network where the
left and right signals are detected and fed
to the audio output section. The audio see-
tion consists of two EF86/6267 pentodes,
one for each channel, and a dual-triode
cathode follower (ECC88/6DJ8). The out-
put from each cathode follower is applied
to a VT'VM circuit, through a step attenua-
tor, which drives the VU meter.

Performance

As expected, the FM-1000 meets all of
ita specifications without difficulty (we did
not test it with a erystal-controlled front
end). We will not list these specifications
because they are truly beside the point;
the point is that the FM-1000 produces
excellent sound. In fact it is one of the
cleanest we have heard in recent months.
On the other hand, as we noted before, the
price is commensurate with the quality—
both are high. L-17

WEATHERS *66” TURNTABLE
AND PICKUP SYSTEM

It has been at least five years, probably
more, since Weathers pioneered the con-
cept of a very light furntable driven by
small precision motors. Also, a good many
vears have passed since they introduced
a wood arm utilizing the viseous-damping
prineiple. Now we have the opportunity
to examine the latest effort from the Wea-
thers organization—the Model 66.

The appearance of this system is rather
startling; it reminds us of those ingenious
clocks which seem to have no visible drive
mechanism. Af first glanee it is hard to
figure out where the motors are, and even
when we know, it is still hard to figure out
how they eould be fitted in such a com-
paet space. Note that there are two motors,
mounted diametrically opposed, so that suf-
ficient torque is provided to drive the turn-
table at constant speed even with a dust-
removing device installed. We mention this
beeause some previous models were in-
clined to slow down when loaded by some
types of dust cleaners. While we are men-
tioning changes, we should note the mer-
cury power switch. This type of switch
eliminates all elicks and pops, both elec-
trical and mechanieal, usually attendant
to turning power on or off—a valuable
feature for recording.

The “66” is a complete turntable and
stereo pickup system with a ceramic cart-
ridge which proves the ease for this fype
of ecartridge, in the bhigh-fidelity feld.
Binee it iz a ceramic carfridge, it ean be
fed direetly to the auxiliary inputs, or
with the supplied network, to the magnetic
cartridge inputs. One of the advantages
of the ceramic cartridge is the improved
signal-to-noise ratio resulting from the
much higher signal output (than the
magnetic cartridge).

Fig. 5. Weathers 66" turntable and pickup system.
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your eye can’t tell... but your ear can

PRICE ¥S. PERFORMANCE

Ruskin said it: "There is hardly anything in the world that some man
cannot make a little worse and sell a little cheaper and the people
who consider price only are this man's lawful prey.” Hear, hear.
And not being ostriches, we admit to having seen so-called "stylus
replacements for Shure Cartridges' selling for less than genuine
Shure Dynetic® Replacement Styli. We bought several and
examined them:

LABORATORY FINDINGS

Shure laboratory tests show that the imitation stylus assemblies
labeled as replacements for the Shure Model N7D Stylus Assembly
vary drastically in important performance characteristics. Fer
example, the compliance varied from a low of 0.8 to a high of 11.5,
requiring 9.0 grams to track a record with a low compliance stylus,
and 2 grams with a high compliance stylus. The high compliance
stylus retracted at 4 grams needle
force, allowing the cartridge case to
drag on the record surface, thereby
becoming inoperative, Response at
high frequency (relative to the 1 ke
level) ranged from a 5.5 db peak fo a
drop of 7.5 db. Separation varied from
“good'" (27 db) te "poor'' (16.5 db) at 1
ke. These figures reveal that there is
very little consistency in performance
characteristics of the imitation Dynetic

|
insist on a genuine

SHURE

A DIAMOND 1S.A DIAMOND IS A DIAMOND

Time was when the stylus price was measured by its tip—diamond,
sapphire, ruby, etc. All good styli have diamonds today—and it is
no fonger an important determinant of price. Shure Dynetic Styli,
for instance, are precision crafted throughout and each is pain-
stakingly inspected dozens of times before it is shipped. Tolerances
are incredibly rigid. Rejects are high. These standards and pro-
cedures are expensive . . . but, we feel well worth the time, labor and
expense because the stylus is, in fact, the major factor in the Shure
Stereo Dynetic's reputation for unvarying high quality, superb
performance, and utmost record protection. Qbwiously, if you use
an imitation Dynetic Stylus, we cannot guarantee that the perform-
ance of your Shure cartridge will meet published specifications.

SHURE PROTECTS YOU

Shure offers a full one year guarantee on all Dynetic Styli covering
workmanship and materials. And, in
addition, Shure protecis you in the
event of damage through your mis-
handling the stylus. Repair costs are
nominal . . . for the life of the siylust
(This does not cover normal and ex-
pected needle tip wear.) When to re-
place the stylus? No safe ''number of
hours in uge’' can be given—however,
with normal use, we suggest a new
stylus about every 18 months—it pays

Styli. for itself in increased record life, Or,
In each of the categories shown 5 ® ask your high fidelity dealer to inspect

above, the resuits ranged from good @ Wyour stylus periodically.

to poor. As a matter of fact, only 10%

of the samples mei the Shure perform-
ance standards for the Shure N7D
Stereo Stylus,

HIGH FIDELITY PHONO STYLUS

Literature: Shure Brothers, Inc.
222 Hartrey Avenue, Evansion, lHinofs

look for this wording on the box:
“THIS DYNETIC® STYLUS IS PRECISION MANUFACTURED BY SHURE BROTHERS, INC."

AUDIO & OCTOBER, 1962

79



The Turntable

For a turntable of this quality, the
Weathers iz probably the least space-
hungry unit of any we know. The primary
reason for this compactness is the ex-
tremely light turntable platter and the
resultant small drive motors required. Most
of you are undoubtedly familiar with the
new approach to turntable design indicated
by these facts; fhe turntable is actually
very light although it is relatively mas-
sive when compared with the rotor of the
motor. In operation, the platter rotates
on & spindle with & polished spherical bear-
ing surface on either end. Each spherical
surface rides on a thrust bearing which
is housed in a brass spindle housing. The
spindle is about 3/16-in. in diameter and
is centerless ground to provide a highly
aceurate bearing surface which is matched
by the precisely bored hole in each brass
spindle housing. In fact the fit is so pre-
cise thal we experienced difficulty in re-
moving the spindle from the housing—al-
though it rotated freely.

An advantage of the lightweight planter
is the relatively short delay required to
attain operating speed. This, eoupled with
the fact that the motors will rotate haek-
wards, makes it extremely easy to ‘“‘cue”
with this turntable. One need only rotate
by hand until a partieular location is
reached, baeck off % of a turm, and re-
lease on *cue”.

The Pickup System

The system includes a carved walnut
viscous-damped arm, and a ceramie-type
cartridge, as previously noted. The arm,
because it is viscous-damped, descends
gradually to the record surface when re-
leased. This prevents damage to both the
stylus and the reeord, due to the pickup
accidentally dropping. More important, it
prevents the pickup from “skipping
grooves” when the turntable is subjected
to mild shocks. In addition, it is great fun
to amaze your friends by casually flipping
the arm fowards a particular section of
the record and walking away as it settles
gracefully and gently.

The eartridge contains a pair of ece-
ramic elements, coupled through a soft
Jinkage to the stylus armature. Movement
of fthe stylus stresses the elements and
generates a varying voltage. The cart-
ridge is extremely easy to remove and re-
place and is very small compared with
most cartridges one sees about.

The stylus forece of the unit we tested
was just under 1 gram. The manufacturer
claims that it ean operate well at much less.
The “secret” is in the extremely high com-
pliance and low moving mass. Of course,
this is not an unmixed blessing—the stylus
must be kept serupulously clean. On the
other hand, the inereased record life is
well worth the slight incenvenience of
periodic “tip cleaning.”

Performance

Now we are at the erux of the matter
—how well does this system perform?
First let us dispense with the obvious—
the Weathers Model “66” meets, or ex-
eeeds, its published specifications, which
are quite excellent: speed 0.05 per cent
tast; flutter and wow 0.05 per cent max-
imum; resonance of arm system 14 eps
(damped); frequency response plus or
minus 1 db from 20 to 20,000 cps; chan-
nel separation 35-40 db from 20 to 15,000
cps; distortion unmeasurable using stand-
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ard fest records; and so on. In realify the
Weathers “66" faithfully reproduces the
recording without adding the slightest
amount of coloration. 122

ELECTRO-VOICE STUDIO
MONITOR SPEAKER
SYSTEM, SENTRY i

This speaker system is designed, and
intended, for a rather special application:
as a monifor speaker in broadeasting
studios. The raison d’etre for this system
highlights a signifieant but rarely con-
sidered problem for the audiofan.

To understand this problem we must first
understand how monitor speakers affect the
broadeast sound. In its simplest applica-
tion, the broadeast engineer listens to a
program as it is being broadeast through
his monitor speakers. Because of what he
hears, he adjusts the controls on his con-
sole to provide the best sound. Under these
conditions, any deficiency of the speaker
may show up (negatively) in the broad-
cast. Thus, all broadeasts from this sta-
tion may have a built-in “monitor bias?

In more sophisticated cases, fthe tapes
used for a broadeast may have been
monitored during the recording session by
a speaker with either high distortion or
poor frequency response—or both,

This problem, as stated, is not rare!
From our own experience, plus the expe-
rience of companies dealing with broad-
casting stations, it is nof even uncommeon.
We had observed inexpensive speakers in
studios over a long period of time before
the significance struck us. It is our under-
standing that some broadcasting studios,
over the years, had rejected wvery good
mierophones in favor of units of poorer-
gquality because the test had been monitored
over an inadequate speaker system. In
faet we have arrived at the reason for
the introduction of the Eleetro-Voice
Sentry IT (and Sentry I—the wall-hung
version .

The system consists of two speakers and
a built-in erossover network which in-
cludes an impedance-matching transformer
go that the speaker may be used with im-
pedances of 16, 150, and 600 ohms. The
low end of the frequency spectrum is
handled by a 12-in. woofer and the high
end by a ecompression tweeter. The en-
closure comes unfinished but sanded and
sealed. Power handling ecapacity is 20
watts.

A Flat Sound

We can observe from the response curve
shown in Fig. 7 that the Sentry IT is un-

Fig. 6. Electro-Voice Sentry Il studio moni-

tor speaker system. Intended for profes-

sional applications, the unit has an ex-

ceptionally flat response curve, as shown
in Fig. 7.

usually flat in response. In addition it
sounds quite good to our ears. We suspect,
however, that many people would mnot be
quite so pleased with the sound—primarily
because they are not used to a flat speaker
system; whether by design or by aceident,
fhe sound reproduction systems we are
foreed to hear most of the {ime are far
from flat, For this reason, many people
would find the sound of the Sentry II a
little strange, and therefore not to their
liking, until they lived with it for a short
time. After that, the over- and muddy-bass
common to less accurate speaker system
gounds unacceptable. In monitor booths,
the usual listening level is higher than in
the average home, so the Fleteher-Munson
deficiency of the ear does not become ap-
Earent. Of course, on its own merita the
Senfry II is fruly good sounding, handles
transients well, and has a tight bottom.
And it can very well solve the problem in
the broadeasting studio. L.-23

Fig. 7. Response
curve for the Sen- :
try 1l loudspeaker |l

system.
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we didn’t know our
bass was dangerous

(even at a distance of thirty feet!)

When the EMI Model DLS-529 bookshelf loudspeaker
was first introduced, we said it was a “dangerous loud-
speaker.” We even described the speaker's dangers in
minute detail. Now we find it is dangerous even beyond
our imagination. The worst part is that someone else had
to warn us.

High Fidelity magazine recently tested the DLS-529
and reported it smooth and well-balanced “throughout its
range which is estimated to extend from about 30 cps to
beyond audibility.” That's true. lts frequency response is
far greater and far smoother than many speakers costing
twice as much.

The journal also stated that the DLS-529 “does not
need much amplifier power to produce a good deal of bass
response.” That's right. The bass-producing capability of
the speaker is unique. Other bookshelf types, and some
larger systems, nead a minimum of 25 watts of amplifier
power to drive their speakers effectively at very low fre-
quencies,

High Fidelity tells of driving the DLS-529 with a 60
watt amplifier. The pre-amplifier was set “just past the
‘12 o'clock’ position” and “enough bass power was radi-
ated to set up vibrations in a cabinet door located some
thirty feet away from the speaker.” And therein lies an
unrecognized danger of the dangerous loudspeaker.

The lesson is obvious. If your penchant is for Bach
organ works, be especially careful. Every pedal note will
rol! through your listening room as if in a cathedral

*$169.00 in south and west.
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Music, heard through a top-flight system with true
fidelity loudspeakers, is meant to be felt as well as heard.
The renowned designer of the DLS-529, Dr. G. F. Dutton,
understood this very well. He deliberately constructed
the speakers to recreate the feeling, plus the purely-
auditory experience of concert hall listening. Enjoy it. But
if your cabinetry loosens, remember...we warned you.

One more thing. Extreme highs may not make their
presence felt as dramatically as extreme lows, but they
are quite important. The smooth, balanced response to
“beyond audibility” (as High Fidelity termed it} bestows
an exciting quality and a liveness on reproduced sound
that can be felt as surely as powerful bass. This smoothly-
balanced response over the entire frequency range first
made us realize that the DLS-529 was dangerous because
it demands a reappraisal of previously accepted stand-
ards of exceilence.

And now...dangerous because the “physical feel” of
its bass response transports the listener out of the listen-
ing room and into the concert hall.

But we do not fear the inevitable judgment of your
ears...even when you hear this $159.00* speaker system
compared with other speaker systems regardless of price.

For further information, write Scope Electronics Cor-
poration, 10 Columbus Circle, New York 19, N.Y., exclu-
sive distributors of EMI Loudspeakers and Integrated
Tone Arms and Pickups

(ELECTRIC AND MUSICAL INDUSTRIES LTD.) ENGLAND EMI
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JAZL and all that

CHARLES A. ROBERTSON

L

STEREO
Glen Gray: They All Swung The Blues!
Capitol Stereo 5T1739

This is the fifth volume in the “Sounds of
the Great DBands” series, a project bheing
carried out under the direction of Glen Gray
by the Casa Loma orchestra, formed from a
aeasoned bunck of big-band refugees now
located in Hollywood studios. The sounds are
the greatest yet, either because of the length
of time the band has worked together or the
choice of the blues as tople of conversation.
The previous reereations of hit arrangements
and famous solos were all performed with
professional polish, and the recorded fidelity
is something that was unattainable during
the swing era. But few studio groups are
able to mateh the spirit developed through
hours of rehearsal and days on the road.
The Casa Loma crew came close more cften
than not, and this time out plays tributes
tn Tommy Darsey, Jimmy Tauneeford, Count
Basle and Duke Hllington as though it had
just finished a gix-month engagement nt the
old Palomar Ballroom in Los Angeles.

The work of orlginal bands iz surpassed
in some cages, notably on Tange Blues, which
failed to attract much attention in the Harry
James version. Too delicate to stand up
agalnst a crop of Aagwavers, the tune flonr-
ishes under Gray's loving carve and the faney
trumpeting of Joe Graves. Also revitallzed
above the eall of duty are Gray's No Neme
Jive, and Glenn Miller’'s 1930 recording of
Farewell Blues. As Tloyd Smith used one of
the earliest amplified guitars with Andy Kirk
on Floyd’'s Guitar Blues, the sound of Alvina
Rey'a modern electronic instrument is hardly
the sameé. Prominent among the soloists are
Shorty Sherock, Mannle Klein, Babe Russin,
Milt Bernhardt, Ray Sherman and Iry Kotler,
but the star performer is Abe Most, who con-
fidently assumes clarinet roles once played by
Benny Goodman, Barney Blgard and Woody
Herman,

Hugh Romney: Third Stream Humour
World-Pacific WP1805
The Modern Jazz Quartet & Guests:
Third Stream Music
Atlantic Stereo ALC1917
{4-track UST tape)
John Lewis: Jazz Abstractions
Atlantic Sterec ALC1918
{4-track UST tape)

About the only connection between humor
and third stream musie nntil now was the
dexd serfousness of the introduetory pros-
pectus and most explanatory writing on the
subject. Even those musiclans and crities
who refused to accept the precepts as cutlined
couched their objectlons in the terms of =2
scholnrly trentize. That many ciassical com-
posers, inecluding the contemporary experi-
mentere with “musique concrete” and other
futuristic projects, have & humorous side
geems to be forgotten, Although Hugh Romney
never touches upon the jolning of jazz and

classieal techniques, the mere fact that he
mentions third stream in the same breath
wlth humor, even in the British spelling

should be encouraging. Some listeners may
seg a sigrnificanee in the closing of the Renals-
sance on the night the discourse was delivered.
The Hollywood ¢lub was about to be boarded
up prior to being torn down to make way for
a new Playboy Club. After all, there are peo-
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ple who fail to see anything humorous in sex.

Romney's brand of comedy places the old-
fashioned gag in juxtaposzition with an origi-
nal and hizhly ecerebral type of fantasy. In
the brief but lively autebiography on the
liner, Itis antecedents are disclosed only back
as as his World War II discharge in
Paris. He hag moved in boheminn circles
sinee then, first in Europe and then in the
United States, painting at the Beaux Arts,
studying dance with Martha Graham, re-
citing poetry to jozz in Boston, and attend-
ing a school for acting in New York, Instead
of copyving the school of sick comedians, he
ignores polities, topics of the day, dirty words
and psychoanalysis. Before talking on the
telephone during a sketch, he would probably
try to communicate hy extrasensory Dercep-
tion. While fully aequainted with hip lan-
guage, he lias moved o stage bevond and only
drops into the argot when necessary. When
at bhis best, Romney operates in hiz own
gtrange world of dreams, Buddhiam and Xen
plhilosophy. Ils more mundane gage alwaya
draw audience laughter, but they oftén seem
out of place, iust as a rebearsal of third
stream music would be disrupted by a Kid
Ory trombone blast. But the laughs do bring
everyhody back down to earth.

The two albums responsible for starting
all the third stream furor are now available
on four-track stereo tape, and they belong
in the libenry of evervone who thinks seri-
ously about contemporary wmusic. Unrecon-
structed humorists ean always doecor the
tape by overdubbing a Bubber Miley muted
trumpet passage or spleing in a J. C. Higgin-

botham trombone solo at appropriate inter-
vals. Dabblers in “musique coneretz"” will
find much excelient material with which to

wrenlk havoe by alterlng tape apced nnd per-

{forming other electronic trickery. Perhaps
the next innovation to come over the jJazz

horizon will be something called “jazz con-
erete,” composed entirely on & tape recorder
by editing an assortment of prepared tape.
In the meantime, a great deal of rare and
beantiful music is to be found lurking under
all the liner verbinge enclosed with each pacek-
age and the compozitions of John Lewls,
Jimmy Giuffre and Gunther Schuller ean he
enjoyed for their sonic values alone.

Les Double Six Of Paris: Swingin’ Singin’
Philips Stereo PH5600026

This talented group from the French eapital
first arrived in this country on an albumn
that still figures prominently fu Capitol lists,
it the sirange machinations of international
exc¢hange brings the second through customs
on the Philips label. Since rocketing to instant
snefess, the members have toured in Europe
and Canada, with prospects of a trip fo the
United States in the offing, Mimi Perrin con-
tinges to direet and sing one of the two
female Iends, bnt her assisting force is apt
te be altered according to the demands of
the French Army or a ginger's sudden whim,
Two different groups are involved in the
current production, unless it would be correct
to make the sterso count four, as recording
sesslons allow ench voice to swing a second
time around. The double treatment ensures
a full band sound, and rival recordings of
Lambert, Hendricks and Ross which enllst
only rhiyvthm support seem thin by comparison.
The ¥Freocl lyrica alse help enormously, and
students of the langrage can have great fun
unraveling the plots to DBobby Timmons’
Moanin’, Serapple From The Apple, and Night
In Tunisia, Parisinns may chinge women's

fushions each year, but mo jazz style s ever
ont of date in the City of Light. The Double
4ix volees recreate the horp parts in en-
gembles and solo efforts as though the ar-
rungements were brand new, doing especlaily
well by the Woody Herman recording of
Autumn Leaves. In this case, the stereo
version is o must.

Phineas Newborn Jr.: A World Of Pianol
Contemporary Stereo 57600

Technique is only part of the equipment
a jnzz pianist should have to become a major
torce, but the knack for dolng the impossible
certainly helps. Phineas Newborn burst upen
the recording scene in 1956 with an over-
supply of outward glitter and virtuesity of a
sort not often attained at the age of twenty-
five. S0 perfect was his playing that there
seemed to be no room for improvement. The
complnints lodged against Newborn by critlca
and audiences alike were for lack of emotional
depth und anything original to say. It was
thought that these missing elements could
be acquired only by a less ambitious display
of pyrotechnies and more economy of style,
Newborn fooled everyone by doing just that,
and for awhile his rising star was hitched
in a position secondary to such leaders as
Charles Mingns, Roy Haynes, Teddy Edwards
and Howard MeGhee. He also moved to the
warming climes of Southern California during
this period and signed a contract with Con-
temporary.

Newborn's debut on the label ns leader is
the first album fo bear his name in some
time, and again he fools everyone by topping
hiz previous high mark and playing with
greater technical brilliance than ever before.
Not only de his fingers move over the keys
at impossible speed, but they maintain a fell
touelhh and give each note the exact degree
of tonal value desired. The most dazzling
feats are performed during improvised pas-
stges on Charlie Parker's Cheryl, Clifford
Brown's Dehoud, Dizzy Gillespie’s Manteca,
and Sonny Rolllng’” Oeo. Any remarks about
surface emotion are forestalled by a romantic
Lash Life, while even the fealings of Wayne
King admirers should be appeased by the
sentimental waltz Leroy Vinnegar wrote in
memory of Carl Perking, The pianist enjoys
support alternately of rhythm teams borrowed
from the groups of Miles Davis and Cannon-
ball Adderley, but his own left band proves
to be extremely dependable at keeping tempo.
Perhaps the most encounraging sign of all is
that Newborn sounds as though his next
album will be even better, and well it may
if he ventures to include originml work. His
world of pinno is undiminished, and excellent
stereo brings it into the home large as life.

Stanley Turrentine: Dearly Beloved
Blue Note Sterea STB4081
Les MeCann: Les McCann Lid. In New York
Pacific Jazz WTC1018

While most yeung tenor saxists try to
mike a name for themselves by overtaking
established stars, Stanley Turrentine is find-
ing it profitable to telax along the way,
Playing for romantic couples at the witching
hour can he a rewarding pastime, as Gypsy
fiddlers and French nccordionlsts discovered
long since, provided a responsive chord is
touched at the earliest possible moment.
After sesslons with Jimmy Smith and a few
geasons of practice, Turrentine {5 quite adept
at ereating the proper mood and has devised
a theme, Wee Hour Hlues, to start the action
almost at once. The lone originnl included ir
his Intest tric set, it snuggles up beslde Baia,
and My Shining Howr. The song selected to
title the atbum has another of Jerome Kern's,
Yesterdays, as company, So¢ hesliant does
arganist Shirley Seott become about joining
such zoings on that she feels it necessary
to hide under a psendonym, but the urgent
whigper of Hoy Drooks' brushwork soon
punetures all reserve. Turrentine, as though
to prove his intentions wholly honorable, im-
provises gently oun the spiritual Troubles Of
The World. Tonal excellence makes his tenor
saX a perfect match for organ sounds, and
Rudy Van Gelder's enginecering blends the
two together in stereo biiss.

Les MeCann requested Turrentine's pres-
ence, {during the Los Angeles pianlst’s inva-
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Loudspeakers with long linear cone
travel have become popular because of

their ability to reproduce low frequencies
when mounted in a compact enclosure. When
stereo arrived, many people found they did not
have room for two foldad horns or conventional
reflex enclosures. To solve this problem JBL de-
veloped the Linear-Efficiency series. L-E cones move
%" with perfect linearity. They can be driven much
farther without damage. Mounted in a sealed enclosure
with a volume of two cubic feet, L-E speakers give you

crisp, accurate bass down to the lowest frequency on your
records. With a ducted port or passive low frequency radia-

tor, an even smaller enclosure can be used. = Typically, JBL

added precision and efficiency to the long-excursion idea. Each
Linear-Efficiency unit is an outstanding example of precision
craftsmanship, the kind of work you find in fine cameras and

scientific instruments. L-E speakers have large, edge-wound voice

PRECISION REPRODUCTION OF |

LEST achieves linearity
of response never before

realized in an 8” full-
range loudspeaker. Two-

inch voice coil, treated

cone, Lans-a-loy sus-

pension, 16 ohms, 20
watls.

LE14C, the Composite

Transducer. Centra! ap-

erture made possible by
4% low frequency voice
coil permits mounting

high frequency unit con-

centrically on the same

axis. A true two-way di-

vided network system

with 1200 cps crossover.

16 ohms, 30 watts,

LE10A ten-inch low fre-
quency unit with three-
inch voice coil has mas-
sive magnel, cazt alum-

inum frame, Lans-a-loy
suspension, treated
cone. 16 ohms, 30
watts.

LE15A is 2 magnificent,
powerful 157 low fre-
quency transducer for re-
producing bass funda-
mentals at concert hall
levels. It has a 47
voice coil, Lans-a-loy
suspension. 16 chms,
60 watls.

coils; rigid, cast aluminum frames;
massive magnets. The closest possible
tolerances are held in machining and

assembly. Advanced design of the magnetic
circuit practically does away with stray
magnetic fields. All of the energy is concen-
trated in the gap, where it should be, available
to the voice coil. As a result, JBL L-E transducers
reproduce the complete audio spectrum — not just
the low end — cleanly, with exemplary detail. They
provide complete, flat coverage of the presence range;
have excellent transient response; deliver transparent
highs with coverage extending beyond the range of human
hearing. The Linear-Efficiency family has grown surprisingly
large. Within it there are units exactly fitted to any domestic

use and to many commercial assignments. Write for complete

details describing models in which you are most interested. We

will send you free technical data sheets by return mail.

LE75 and LEBS are com-
pression-type high fre-

quency drivers for use

with exponentially-taper-

ed horns and acoustical

lenses. They are special- -
Iy matched to Linear-

Efficiency low Trequency
speakers. 16 ohms, 25
walts, designed for 500
cycle crossover. LESS is
larger.

LE30 is a superb high

frequency direct radia-

tor, mate for the JBL
LEIQA. Itis totally

unique in the smooth-

ness and clarity with
which it reproduces

trebie and overtones.

Must be used with the

LX3-1 network. 16 ohms,

30 watts.

THE COMPLETE AUDIO SPECTRUM

LEZ20 is an exiraordinar-
ily versatile cone-type
high frequency speaker.
With its associaled net-
work, JBL LX2, it may
be crossed over at 1500,
3000, or G000 cycles.
Continuously variable at-
tenuator and special re-
actance permits use with
high or low efficiency
speakers in 8 to 16
ohm impedance range.

PRODUCTS OF JAMES B. LANSING SOUND, INC.,, ARE MARKETED BY JBL INTERNATIONAL, LOS ANGELES 39, CALIFORNIA
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ARE YOU GETTING THE MOST
FROM YOUR STEREO SYSTEM?

CBS Laboratories STR-100 frequency-test record is
now available to audiophiles and audio professionals

First introduced at the Annual Convention of the Audio Engineering
Society and widely adopted by the leading high-fidelity pick-up manu-
facturers, the STR-100 test record is now being made available in
limited edition to audiophiles by CBS Laboratories in the interest of
better high-fidelity listening.

The STR-100 is the only test record to give you all of the following
features:

® Continuous glide-tones for left and right channels, from 40 to 20,000
cps—to check the correctness of speaker placement, smoothness of
response, freedom from resonances, and channel separation of the sys-
tem—in less than three minutes.

® Thirty spot-frequency tones for each channel, ranging from 20,000
to 20 cps, with voice announcements preceding each fone. This allows
you to verify the true frequency range of your system.

B Lateral and vertical tracking test for measuring compliance and ad-
justing the tone arm for optimum tracking capability atlow frequencies.

B Low frequency glide-tones from 200 to 10 ¢ps, for left and right chan-
nels, to detect loudspeaker and tone arm resonances.

m High frequency signals to 20,000 cps at outside and inside radii of
the record to evaluate wavelength loss and stylus wear.

Because the master is cut directly from an osecillator without interme-
diate use of magnetic tape, precision and purity of the signal is assured.

Detailed instructions explain step-by-step how to use this record in
order to obtain maximum performance from your stereophonic sys-
tem. Available at your local Columbia Records dealer or from CBS
Laboratories.

CBS LABORATORIES, Audio Products Department, Stamford, Connecticut
Please send me the STR-100 test record.

O Enclosed check or money order for $8.50 postage prepaid
[d Send C.0.D. $8.50 plus postage

Name QOccupation

Street

i ey il i, . e vy

City and State_

LABORATORIES

STAMFORD, CONNECTICUT
ADIVISION OF COLUMBIA BROADCASTING SYSTEM, INC.
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sion of territory east of the Rockles, when it
was decided to enlarge the trio to sextet size
and record live at the Village Gate, Already
won over by bis earlier recordings, New
Yorkers turned out by the numbers to hear
him play his compositions in person. Belog
picked for the date is a boost in jtself, and
Turrentine’s splendid performance signifies
another upward step. One reason for the
rapid ascent is undoubtedly the authority
with which te handles different asslgnments.
Trumpeter Blue Mitchell and Frank Haines,
also on tenor sax, fill ont the guest list, and
the program conslsta entirely of MeCann orig-
inals, Chapter and verse are added for a
revised verslon of the popular 4 Little %
For God & Co,, while the current dance craze
jg benignly satiarized on Twist Chache. Al-
though audience enthusiasm frequently over-
flows, stereo enables the sextet to ride out
the storm.

The Unpredictable Jimmy Smith: Bashin’
Verve Stereo V8474
Gerald Wilson: You Beiter Believe It!
Pacific Jazz WTC1018
{4-track stereo tape)

Considering the fact that certain diehards
still rezard the saxophone a8 an unnecessary
and uszelesg inventionm, juzz organists might
ba excused for reflecting with pride on the
amount of acceptance gaimed to date for their
electronie plaything. Instead, no husier group
of individuals exists in all of jazz, due largely
fo the prevailing influence of Jimmy Smith,
who contlnues te set a furlous pace for the
others to follow, The aetivity started soon
nfter Blue Note recorded Bmith some seven
veurs ago in a small Baltlmore club. A few
talented musiclans had managed to play jazz
on the organ before then, but the instrument
itself remained almost ag stately and sedate
28 ever. Even though It was sometimes
cheapened by vendors of popular music in
cocktoil lounges, jazz plavers always treated
it with awe and respect. All this changed
when Smith probed deep inte the interior,
bashed the outslde, and started to wall at
fast tempos. The organ became a vehicle for
creating jozz rather than an inert medlum for
relaying ideas conoceived ¢lsewhere. A host of
new players hastenad to ¢limb on board, while
seazoned travelers switched over and jour-
neyed down the same set of tracks.

BEvervone who traverges this route must
work hard. as an open throttle and full head
of steam are needed just to keep Smith In
sight. The first rule of the roand bans copying
the methods of another too clesely, and the
quest for diversity of style leads to intense
rivalry. As a result, some of the leading con-
testants are breaking away from the cus-
tomary trio or quartet format and taking
excursions with larger groups in tow. Richard
“Groove” Homes started the trend on the
West Coast by propelling a seventesn-piece
orchestra under Gerald Wilson's direction,
and now the master himself steps out with
& band of equal size playing the arrangements
of Oliver Nelson.

On loan to Verve for this augmented date,
Smith demonstrates entire mastery of various
agpects of the Jazz corgan, from his own
patented brand of free wheeling blues to
gmoldering readings of ballads, A guick sum-
mary of his achievements is contained on
Walk On The Wild Side, which begins with
a chorug in pre-Smith style and then grad-
ually incorporates later wide-ranging develop-
ments, The master himself, however, secms
to be undergoing a mellowing process and is
learning to temper youthlful exuberance with
humor and a vaster display of tonal shadings.
This newest stage comes into full bloom on
Qld Man River, In A Mellowtone, and f'm An
Old Cowhand. Besides fully integrating band
and organ, Nelsen's scores offer contrasting
solos by Joe Newman, trampet, and alto
gaxist Phil Woods., Appropriately encugh,
the same engineer who took portable equip-
ment to Baltimore for Smith’s first recording
has followed his career ail the way. After
giving careful attention to the entire Blue
Note series, Rudy Van Gelder also moved
over to Verve nnd worked out a proper stereo
balance between organ and band. The record-
ing is exeellent, and the label should schedule
it for release on tape.
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“Groove” Holmes can be calied 2n emulator
only insofur as his ability te play the blues
with Smith's intelligence, taste and feeling
Is concerned. It is to be hoped that his al-
liance with Gerald Wilson will continue, as
the result of their first session is highly
snceesaful and well worth preserving on four-
track stereo tape. In addition to freeing the
organist frem the limited framework of amall
combos, the partnership alze provides Wilson
with an eseape from writing background musie
for filmg and television, While nll of his =ix
originals are fresh and imaginative, easily
the most appealing is & tribute to a prowling
feline called Blues For Yna Yana., Tape affords
even greater sonic benefits than the pre-
viously reviewed versions on vinyl, but both
Holmes and Smith require good equipment to
show off to best advantage,

Nat Pierce: Big Band At The Savoy Ball-
room
RCA Victor Stereo LSP2543

Lvidently one of the remsons why the Vik
label perished was the order inm which re-
leases were scheduled rather than lack of
good material in the vaults. It could be that
the ldea was to meet competition by basing
the choice on what the other ¢companies were
issuing, but the five-year delay in the release
of the currently suceessful Charlie Mingus
Tijuana album indicates that somebody made
a mistake. Another c¢ase in point is Nat
Plerce's memorial to the Savoy Ballroom, as
it is far superlor to many items ecarrled in
the catalogue, One of the last big bands to
pliy Harlem’s “Home of Ilappy Feet,” the
roster lists such names as Buck Clayton, Paul
Quinichette, rank Rehak, Diek Meldonlan
and Gus Johnson, Formed as a rehearsal
group in 19566, it worked as a unlt for six
moenths or more before landing the Savoy en-
gagement. Besides making it possible for the
members to get together, the pianist-lender
encouraged the more ambitious to try a hand
at composing and arranging. Clayton takes
credit for three originals, while Plerce con-
tributes one of hiz own to this 1957 zeasion.
The styie derives from the way Count Basje
used to sound at the Savoy, before the Wal-
dorf-Astorin Stariight Roof beckoned, and the
rolling bent make quite a few feet happy.
Clayton's trumpet is always a pleasure to
hear, and the stereo version is adequate for
the time.

MONO

Jimmie Rodgers: Country Music Hall Of
Fame
RCA Victor LPM2531
Furry Lewis: Back On My Feet Again
Prestige/Bluesville 1036

Mention 1s often made of the debt Jimmie
Rodgers owed to Negro blues singers without
cliing specifie examples, mainly because they
are hard to come across. The blues formed
only part of hls famed country style, and
signg of influence from any source were
quickly erased under the spell of his per-
sonality. The latest set of Rodgers reissues
govers the entire seven years of hiz brief re-
cording career, starting with the first volee
test on The Soldicr's Sweetheart, rocorded by
the late Ralph Peer on August 4, 1027, in
Bristol, Tennessee. It was during the same
year that Furry Lewis, a veteran of traveling
medicine shows, recorded for the flrst time
in Chicago for Jack Kupp of Brunswick-
Vocallon. After a long period of recording
inactivity, Lewis is back in the news again
due to the current blues revival and has
recent albums on TFolikways and DPrestige/
Blueaville. Direct comparizon reveals many
interesting similarities between the singers,
ag well as giving some indicatiom of where
the two styles begin to diverge.

Both men mastered the art of understate-
ment, posaibly beeause their volces zound less
full and heavy than most blues singers, and
the harsh sense of certain verses dealing with
1ife’s hardship contain the extra kick of de-
layed nction. A ¢hoice example iz the wnse
Rodgers makes of falsetto interjections on
the elasgic T. B, Bines. At some point during

AUDIO o OCTOBER, 1962

% P ] |

'Ehat s the actual Scotch word for value. And aii over the world the Dual- 1006 CUSTOM s chsui- |

ered an unusual value by thousands of aud:ophile OWNErs. hs a matter of fact, loya! CUSTOM owners '
would consider their machine cheap at twice the price. Why 2 Most likely because they know that

I with the CUSTOM they get the finest performance, features and quality. This, at no more {well, a

litile more) than they'd pay for any other maching, For example, the GUSTOM tracks a record 50
gently that the 37th playing of it will sound quite as good as the first. In the Tong run you wingd
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Hear! Hear!

3 POWERFUL
RECEPTION AIDS
FOR FM AND FM

MULTIPLEX STEREO

Set up for stereo or monaural FM ?
Either way, you'll bring in more
stations . . . enjoy all stations more
. . . with these powerful Jerrold
FM accessories.

R

FM RANGE EXTENDER

A must for multiplex, this high-gain
(20 db) preamp really beefs up weak
antenna signals. Brings in distant
stations . . . eliminates unwanted
noise . .. makes even low-cost tuners
and radios sound great! Latest 6DJ8
frame-grid tube, “*no-strip"’ twin-lead
L— terminais. $29,95 list —

FM/TV ANTENNA SPLITTER

Gives fuliFM reception from a broad-
band TV antenna. Compact, triple-
tuned band-pass filter splits FM and
TV signals without loss to either.
Complete isclation between FM and
TV sets. Positive matching. Universal

L_ mounting, indoors or out. $6.95 |ist —!

Twra I

MAGIC CARPET ANTENNA

Hides under the rug, in the attic or
closet. Exceptionaily good for FM re-
ception in apartment houses and
suburban homes, $9.95 list

Ask your hi-fi dealer for full information,
@
I corroration
A subsidiary of

The Jerrold Corpatalion
Philadeiphia 32, Pa,
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their wanderings down dusty bryways, both
picked up a liking for the twang of Hawaiian
guitars from some visiting {roupe. Their
guitar playing is an amalgam of a variety of
styles, and the accompaniments abound in
surprises. Entertainment was always part of
their business, and thelr singing comblnes
professional ease with the lonesome air of
the roaming balladeer. Rodgers died two days
after recording Old Lowve Letters, the last of
the album’s numbers, but Lewis is on his
feot and very much alive at the age of sixty-
two. Blues coliectors and folk enthusiasts
will find much to enjoy, or even to reflect
upon, in his versions of White Lightain’,
Koberta, and Big Chisf Blues, =

LIGHT LISTENING

(from page 10)

2 better break are represeénfed here. Among
the rarities refurbished by Coleman are Here
il Stey from a 1948 show called “Love Life'”
with words by the then-phscure Alan Jay
Lerner and mugic by Kurt Welll, Equally
neglected by the average record producer
now covering the Main Stem iz the Stemund
Romberg song FLost in FLoveliness from his
18354 production, "“The Girl in Pink Tights.”
Coleman supplles in hia performance of this
collection enough fizz to keep this recording
an effervescent part of anyone’s showtune
library,

Living Strings: Sunrise Serenade
RCA Camden CAS 688

Most of the earlier releases in RCA’s low-
price series by the Living Strings have rep-
resented outstanding buys in  their price
range. The repertory selected for foreigm or-
chestras has been confined to musie that did
not place too great a demand on the arranglng
talents available outside the country The
sound of the Living Stringe series was cer-
tainly adequate for the background purposes
the procedures had in mind., In this release
devofed to tunes made famous by Glenn Mil-
ler, it geems to me that the Living Strings
have elmply bitten off more than their bows
can handle. This is not the flrst time that
the Miller classics, in both slow and fast
tempo, have appeared on the music stands
of outfits other than strajight dance bands.
Miller fans will reeall that post-war record-
ings made in Germany placed the old faver-
ites in a symphonic setting. The problem here
lies in the fact that arranger-conductor
Chucho Zarzosa has missed the mark by a
wlder margin than did the other non-dance
band aggregations. Dreamy items such as
Moontight Cocktail, Serenade in Blue, and
Sunrige Serenade fare a lttle better than the
jump tunes in these string translations bat the
old magic fsn’t there. A further compiication
is the seatlng arrangement of the orchestra.
It's difficult te get normal cohesion in the
sound of a large orchestra when the setup puts
the brasses and reeds at the extreme end of
the stage opposite the strings. The {ndifferent
results cobtalned in this album will hardly
deter other orchestrae from attempting to
keep allve the Miller legend. Anyone examin-
ing this release, however, will understand
why RCA has just announced ancther large
album of reprocessed recordings by the origi-
nal Glenn Miller band.

Jack Lacey: Trombone on the Town
M-G-M SE 4010

Oldtimers In the music business who have
seen scores of ocutstanding instrumentalists go
unnoticed by record companier will be heart-
ened by the recognition now being given trom-
bonist Jack Lacey, After decades spent in just
about every type of musles] organization this
country has produced, Lacey finally has a
chance to showcase his talents In a record
builf aronnd the sound of hlg versatile trom-
bone, A listener with even a casual Interest in
the great dance bands ¢f the past will find in

COMING!

jn fée %oveméer Lssue—
1

200-watt Fully Transisforized Stereo
Power Amplifier

Richard S. Burwen

72 db of negative feedback around a
unique four-transistor d.c.-coupled out-
put stage reduces harmonic distortion
to hundredths of 1 per cent.

2

A High-Quality Transistorized Stereo
Preamplifier
Erhard Aschinger

Complete, design and construction in-
formation about a transistorized stereo
preamp designed to professional stand-
ards.

3

A Headphone Confrel Center for
Monavral, Diotic, and Binaural listening

R. Larson and J. Eargle

A headphone contral center incorpo-
rating the CBS-Baver crossfeed network
which effectively converts stereo infor-
mation into binaural information appro-
priate for headphone listening.

4

Let's Talk About Tape Synchronization
Hal Magargle

All about the various existing tech-
niques for co-ordinating a tape recorder
with motion picture film, followed by
full information® about a simple new
system that can be used by anyone.

>

Problems Arising in Playing Stereo
Records
E. R. Madsen

An analysis of the distortion result-
ing from the discrepancy between the
vertical angles ai which a record is cut
and the vertical angle of the playback
stylus. How these angles can be stand-
ardized is described by the author.
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this new release a dlstinct link with the days
when & good Instromentalist was a key figure
1o any hand. Wo less an authority than Dr.
Frank Black, musle director of the Natloonl
Broadeasting Co. durlng radio’s golden period,
placed Jack Lacey within that select circle
of trombonlists that included Tommy Dorsey,
Jack Jenney, and Will Bradley.

Shortly after Lancaster, Pennzylvenla lost
Lacey as a potentlal taxpayer in the Twen-
ties, he showed up on the stand of a Chinese
restaurant ln New York as a member of a
band known ag Oliver Naylor and Hias Seven
Aces, Some time later, Lacey bhelped Joe
Reichman organlze a band that went Into
the Hotel New Yorker where Lacey caught
the attention ¢f Benny Goodman., Goodman,
only twenty-four at the time, had just
formed his first dance band and Lacey was
invited to join a Goodman crew that already
ineclnded Claude Thorohill and Buany Beri-
gan. Lacey remained with Goodman during
the famoues “Let’'s Dance’ coast-to-coast radio
show that really put the outfit on the map.
When the band Invaded the recording studios
durlng the mid-Thirties, Benny featured the
Lacey trombone in his arrangement of Cokey
and Afwaye. Further refinements in trombone
technique were to be found in many of Lacey's
pre-war recordings made with the Andre
Kostelanetz orchestra. “Kosty"” discovered that
Lacey had a frick that could make his trom-
bone sound like a Freach horn when he faced
olf-mike with & torn felt hat hanging from
the bell of his instrument, The arrangements
in this recording are the work of Russ Case
who played trumpet with Lacey in the Good-
man band in 1934. Case has also worked in
some fine sole opportunities for the trumpet
of Doc Severinsen and the tenmor sax of
Jerome Richardson. The trombone leads the
way in the old tent show favorlies Lassus
Trombone and the Dixle- finvored swing claasic
Indiana, September Song, Somebody Loves
Me, and Hote Am I to Know tap a vein of
sentimental trombone styling that manages
fo sound very comforting to these battered
BITS,

Waltzing with Guy Lombardo

Capitol 5T 1738
More Dance Along with Lopez

M-G-M SE 4055

The huge quantity of Lombardo dises in eir-
culation appears to indieate that dancers pre-
fer a famillar sound when they take to the
floor. Certainly nothing has changed in the
Lombarde style over the decades yet today's
middle-aged crowd seems to find it as welcome
on the dance floor as it was in their- teens.
Slnce only one tempo ls featured in this
Intest Lombardo release. Lee Gillette of the
Capitol production stall injected vaorlety in
the only way possible, The waltzes are not
confined to a single period. Instead, they
range from folk tunes such as Tennessee
Waltz to a Guy Lombard arrangement of The
Kwean from the “Carnival of the Animals” by
Camille Saint-Banens. Typical close-up sound
that has always been a part of the Lombarde
recorded repertory may appear & bit cutdated
te a young crowd but oldtimers would prob-
ably bave difficulty recognizing the band In a
conventional miking setup.

The Vincent Lopez album covers slx dance
tempos. Sharing honors are the Fox Trot,
Mambo, Dixieland, Twist, Society, and
Rhumba. Unlike the Lombarde crew, Lopez
has always moved with the current tides in
the danee field. During four decades in the
business, he has ignored few trends of the
moment. When the Original Dixieland Jazz
Band left Chlcage to play in New York at
Relsenweber's, Lopez switched his own style
withln two weeks—thereby becoming the
leading Broadway exponent of Dixieland
when the Olriginal Jazz Band went off on
tour. Today’s generation of listeners may not
realize that the Lopez band, over the years,
has inecluded such famous names ag Dorsey,
AMiller, Vallee, Spivak, Cugat, Pastor and
Shaw. The band today handles itself in a
thoronghly professional manner, displaying
its best side jn the Yox Trot, Society and
Rhumba sections of this album. Both the
Lombardo and Lopez sets follow the wilder-
than-average steréo separation that is used
by many dance bands today. b H
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HEAR! HEAR! In High Fidelity, the name LEAK is acciaimed “The

Finest.” Performance, Engineering and lowest distortion merit this reputation. ..
as yet unsurpassed. Now LEAK's unrivalled engineering is graced by the elegance
of the finest in modern design ... .styling so beautiful that it has just been
awarded the coveted Fashion Foundation of America Gold Medal.

As a critical listener with an equally discriminating eye for appearance, the NEW
LEAK Line merits your attention. See* the dynamic, revolutionary NEW LEAK
Piston-Action “Sandwich” Speaker System—‘the first major invention in loud-
speakers since 1925." See* the powerful NEW LEAK “Stereo-60" Amplifier with
the “straight-line” response curve. See* the NEW LEAK "“Point-One” Control
Center—choice of professional broadcast engineers. See* the sensitive NEW
LEAK FM tuner with multiplex adaptability . .. you will even marvel at the Decro-
disc controls which color-blends the NEW LEAK system to your room decor . ..

... they await your appraisal at your nearest LEAK Franchised Dealer

HE NEW LEAK PISTON
ACTION SPEAKER SYSTEM

NEW LEAK “STEREO 60"
60 WATT AMPLIFIER

NEW LEAK STEREO
CONTROL CENTER

T FASHION FOUNDATION OF
AMERICA’S GOLD MEDAL FOR
DISTINGTIVE STYLING.

*of cﬁurse, bie sure to HEAR it!

LOMNDOHN

LEMGLAND,

Literature,
Performance data & Price List
available upon raquest

RELEARCH + ENGINCIRING = MAMUFACTURING

‘Exclusive U.S. Represenlatives:
ERCONA CORPORATION. 16 West 46th St. New York, N. Y.
In Canada: ELDON INDUSTRIES of CANADA LTD., Don Mills, Ontario
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ABOUT MUSIC

Harold Lawrence |

Recording in U.S.S.R.

In June, 1962, a maroon-colored van
was driven off a flatear in a Moscow
railway station, info the heart of the
Soviet eapital, past the swirling domes
of St. Basil’s Cathedral in Red Square,
and down the driveway of the famed

Tehaikovsky Conszervatory where it was
parked outside the sfage entrance.
Housed inside the fruck was a fully-
equipped “recording studio,” including
tape and magnetic film machines, ampli-
fiers, cables, mierophones, and monitor

Bolshoi Hall, Tchaikovsky Conservatory,

Moscow.,

speaker systems. The arrival of this re-
cording unit marked a turning point in
the history of reecording in the U.8.8.R.
This was the first time the Russians had
permitted a Western company (Mer-
cury) to set up operations with its own
technical and musieal staff. The Soviet
approval came through after no less
than four years of negotiations. As mu-
sieal supervisor of the sessions, the au-
thor accompanied the Ameriean team.
The photographs on this page and on
page 90 were taken at the Tchaikovsky
Conservatory by the author,

| Above, while soloist practices, women engineers set up for

recording session in Tchaikovsky Conservatory. Left, below,

Soviet sound technician edits master tape on U.5.5.R.-made

tape recorder. Below, three tuners work on piano in prepara-
tion for Byron Janis’ evening recital.




The pace-setting new
S$-2100 FM Multiplex/AM
stereo tuner

THE EXTRAS THAT ARE
STANDARD ON SHERWOOD

Stereo Light . . . Gives instant
identification of those FM stations
broadcasting stereo programs. Special
sensing circuitry {pat. pend.) prevents
false indication due to noise

impulses, ete.

Wide Band 3-mc Gated-Beam Limiter
znd 1-mc Balanced Ratio Detector . . .
Combine to suppress the background
noise intreduced by slereo FM,

and create the pace-setting capture
effect of 2.4 db.

futomatic Freguency Contral . . .
Electronically locks and holds the
exact center of separation of the
FM sterao signal.

Fly Wheel Tuning . . . Made with
turntable accuracy for easiest,
fastest tuning.

" FM Interchannel Hush . . . Eliminates
irritating “‘rushing'’ sound between
stations when tuning.

Dial Spread . . . Only Sherwood offers
communication-lype 20%-longer
scales, with professional calibrations
for slide-rule accuracy.

specifications

FM Sensitivity: 1.8 pv. for — 30 db. noise and
distertion (IHFM). FM Selectivity: 200 kc. @
— 3 db. FM Detector: 1.0 Mc peak to peak. FM
Distortion: V3% at 100% mod. 14 tubes plus
rectifier plus 9 diodes.

SHERWOOD MODEL SL-1

- STEREO INDICATOR LIGHT
The onlr indicator light that re-
jects all false signals and iden-

_tifies anly true stereo broad-
casts. Adjustable sensistivity —functions
with any FM tuner. Small enough (2%4" x

2157 x 742" to mount inside cabinet.
$29.50.

S-2100 Tuner: $199.50, (Fair Trade). With Walnut
Leatherette Case, $207.00. Full year warranty.

Who cares whether
the coils are wound on Mylar*?
Only Sherwood—and you.

A good modern sterec tuner may contain over 1,000 component parls. Among
those especially critical to sound quality are a dozen or more coils. These coils
are the “nerve ends”. They can make or break performance on drift . . . dis-
tortion . . . selectivity . . . sensilivity,

Ne place for a “standard” part, we feel.

That's why Sherwood—and Sherwood alone—custom designs all its cails.
Only Sherwood winds them on low-loss Mylar forms. And Sherwood employs
temperature-compensating ceramic capacitors across all its IF coils.

These refinements cost more, but the result is worth it: Complete freedom
from temperature and humidity variations suaranteeing precise tuning . . .
minimum distortion . . . no loss of sensitivity.

The Sherwood Coil is just one reason why we say “the care that goes in deter-
mines the quality that comes out™.

For complete brochure, write Dept. 00.
Sherwood Electronic Laboratories, Inc, » 4300 North California Avenue, Chicago 18, lIL

Stereo Receivers « Tuners « Amplitiers « Multiplex Adaplers

*DuPont Reg. T.M.
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Stereo Light Adapters =

Contemporary Cabinetry

89



FOR FULL QUALITY
STEREO-MULTIPLEX
OR MONOPHONIC
FM RECEPTION

use

World's most
Complete Line of
Hi Fi Phased

FM Anfennas...

THE TOP PERFORMANCE

FM ANTENNA LINE

® No matter how well your FM unit
is performing, you'll hear the differ-
ence a FINCO makes. Rich, luxuricus
distortion-free sound is yours when
you pick just the right FM antenna
from FINCO's complete line.

Plus FMT-1 Turnstile Kit — $14.50
FM Electronic Booster Mode! T-AMB-AC $34.95
Write today for Catalog #20-213.

FINCO

THE FINNEY COMPANY
Dept. A

34 W. Interstate Rood Bedford, Ohic

Mercury recording truck in Red Square. Engineer C. Robert Fine talking with Sovies
traffic officer.

Closeup of U.5.5.R.-made tape recorder.
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AUDIO ETC

(from page 14)

hi fi. And they happen every day. Even the
unbalanced ones, as he says, can sound
pretty good.

I suppose I should add, at this point, that
my own preferred “listening seat” in recent
months has been far off on one side, more
or less on g line with my left-hand speaker.
Not because I find the music better at that
point, but beeause it happens to be econ-
venient to sit there and I find the musie
virtually as good, balance or no. After all,
don’t peaple sit to one side of concert halls
and theatres? And in a concert hall, remem-
ber, there isn't any balance control to help
you adjust, In my lefthand listening seat I
do, oceasionally, throw the balance control
over to the right a bit, to make the more
distant speaker somewhat louder, But half
the time 1 don’t bother. I find that stereo,
the real, imaginative, living thing, is too
big, what with Beethoven and Bach and
Bop—I mean Twist (or do I7) to be mueh
bothered by a bit of literal unbalance. The
thing to do is to sit back and listen, putting
all thoughts of balance, of highs and lows
and middles, well out of mind. If you must
twiddle (and you must, of course}, ration
your time when it comes to adjusting and
eorrecting, Your peace of mind can stand
only so mueh of it.

If you haven't heen able to balance a
record by the time it is halfway through,
I suggest fwo alternatives. Forget about
balance, but quick. Or turn it off and try
again another day.

COMPANDING

Some time 'way back last winter, the
Fairehild people introdunced the Model 510
Compander and sent me one with the sug-
gestion that T play with it. T did—Dbut not
until some months later. T kept putting it
off because this gadget is designed to alter
your stereo sound in a fundamental way by
dynamie expansion or, if youn want it, com-
pression. I knew this was a tricky business.
Dynamic alteration of the sound signal—
that is, continneusly variable control of the
signal by the signal itself—is full of pit-
falls and complexities when applied to that
subtle art we call music. The last time T
had any intimate experience with a dy-
namie system was eons ago, the Dynamic
Noise Suppressor back in the old 78 days
kept me in business for months, in this de-
partment, and showed me how very little I
knew then about audio, into the bargain,

Well, I know somewhat more now than I
did then, but I am not very sure how the
Fairchild Compander works. I think I can
box it in fairly precisely for you, even so.
It does work—first of all. Most of the prob-
lems inherent in any sort of feedback-like
control have been neatly vanquished in this
ingenjous eireuit. I could not make it mis-
behave in any obvious way. It does provide
variable, adjustable dynamic expansion of
loud passages in your musie with a mini-
mun of undesirable side-effects. (Also com-
pression, as I say, but let that important
funetion pass for the moment.) There is
no added distortion, in theory and, as far
as I could tell, in practice. The effect, even
af maximum (something over 6 db) is rela-
tively unobtrusive, as it would have to be
for proper listening. There is no swish, no
time-delay, no sudden whoosh of increased
sound. Time delay does not seem to be an
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RE-CREATE THE GRANDEUROF
GREAT MUSICIN YOUR HOME

They make-up the “heart” of the magnificent B-4000 Symphony No. 1
speaker system. And, the result is a remarkable degree of realism for
home music enjoyment matched only by the “live” performance itself.
Fach B-4000 speaker system uses eight B-200Y tweeters incorporating a
recently developed diaphragm design for smoother highs and broader,
peak-free response. For clear delineation of mid-range tonal quality, the
system employs a B-800 8" speaker with a patent pending speaker cone
that embodies a new composite of materials and structural design. Rich
bass response is provided by two 12° Model B-199 A woofers, celebrated
for low frequency smoothness, efficiency and power. All are connected
through an N-105 LC crossover network. Woofer roll-off is at 400 cycles;
mid-range tweeter crossover is at 1,500 cycles. Useful frequency response
is 35 to 20,000 cycles; suggested amplifier power is 30 watts minimum.
The components are available as a panel mounied system for built-in
installation (Model P-4000P). As the Model B-4000, the components are
housed in an 8 cu. ft. volume infinite type baffle. The enclosure is hand-
somely styled in hand-rubbed finishes on—Genuine Walnut, Mahogany or
Cherry. Used in matched pairs for stereo, the Symphony No. 1 reflects
the true depth and breadth of a symphonic performance in your home.
See your authorized dealer or write for details.

The Very Best in Music
BOX 1166, DARIEN, CONNECTICUT.
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_ANOTHER
Jdandberg
ACCOMPLISHMENT!

e SESSRISS -
MODEL 74
I SPEED — 4 TRACH

Complete STEREO Music System

Designed particularly for those who

demand renowned Tandberg quality
performance and versatility in =
self-contained, complete stereo
music system! Incorporates power
amplifiers, preamplifiers, matched
speakers, microswitch operated tape
stop, {ree position lape load, starty/
stop/puause control, precizion lami-
nated c¢ombination record/playback
head, erase head and many other
features consistent with Tandberg’s
undeniable excellence in eraftsman-
ship and design. This new addition
to the Tandberg family is available
in four track with Sound-on-Sound,
Track Adding and Source Monitor.
Frequency response is unsurpassed,
wow and flutter virtually non-exist-
enl. Yes, this is another fine ex-
ample of Tandberg leadership in
“Better, Clearer, More Natural
Sound™! List $399.50

MODEL 64

[ 2 SAEELD = & THRACK

Stereo Record /Playback Deck

America’s highest rated record/
playback deck for incerporation
into new or existing high fidelily
systems. Features 3 separate heads;
direct moniter [acilities; built-in
filter for FM mulliplex slereocasts.
Lisr $408.00
IMPORTANT; Tandberg's Free Offer of two
CM-6 microphones and one TC-56 carrying
case with the purchase of a Model &4™
only, remains effective for a fimited time.
Ask your dealer for details.
* (Same as Model 6.341

"ETa "dbergoorr AMERICA, INC,,

P.O. Box 171, 8 Third Avenuve, Felham, N. Y.
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audible factor and, if T guess right. is in-
herently not involved for the ear. Not in
this eirenit. (Actual figure: 10 millisee.)

I have heard too many compression and
expansion devices, both in the phonograph
field and in broadeasting, not to be on the
ulert for delay factors that often are highly
audible—from the reverse-swish of eom-
pression that aceompanies a baseball eom-
mentator on the air (fhe background sud-
denly goes down as he talks, then swishes
baek up again) to the unlovely carrumphs
that nsed to be broadeast in the name of
pereussion—whether from bandit guns or
Beethoven tympani.

Any device that introduces expansion or
compression into serions musie must be ab-
solutely foolproof in this respect. Abso-
lutely mo audible swoosh or stumble or
whatever you may call it. Even the early
Dynamie Noise Suppressor, which was a
nsefnl gadget designed to lelp in a bad
situation—hi-fi needle seratech and rumble
from the 78 reeords und players—could
produce some strange swishes and thumps
when it was wrongly adjusted. (Its main
funetion was to cut down the highs and the
seratch, opening up when a loud high signal
came along; similarly, it cut the bass up-
wards when there was no bass signal.)

The Fairchild Compander has no tubes—
it i3 strictly a passive cireunit. It makes use
of a “sensing deviee,” taking signal from
the speaker lines to eontrol the input gain—
it can be placed either before the preamp,
in the phono pickup line, or after it he-
tween preamp and power amplifier, The
lew impedance into the sensor is 16 ohma,
Signal goes in at high or very high imped-
ance and comes out ready to be amplified.
Transformers somewhere in there, I pre-
sume, Whatever happens, happens virtually
instantaneounsly. No audible delay, even
with sharp sounds like piano tomes. The
volume expansion ig very nearly perfect.

Some of the power that goes into the de-
vice iz used to fire off a set of flashing
indieators, two for each channel. Dosesn’t
take mueh and they produce a surprisingly
bright light, mueh flashier than a lot of
tape recorder indicators I remember having
scen. Thesc lights tell the story, for each
channel, and allow you to set your expan-
sion (or contraction) thresholds. The Com-
pander action begins when the lights fire
off. If they are on all the time, you are
expanding all the fime and have merely
added § db to your gain. So you adjnst
until they fire off only for the louder parts
of the music,

It was here that T ran into the only com-
plexity in the Compander operation., It is
not to eagy to figure out just what setting
of the fwo controls (separate, for each
channel) is best for the music. Indeed, the
sifuation is inherenfly different for every
record, depending on the music itself. In
theory, you are “restoring” the volume
range that was compressed in the original—
if 1t was compressed. Sometimes it was,
sometimes it wasn't. Nof all music sounds
like Richard Wagner. A great deal of musie
ig easily recorded without volume compres-
sion of any sort, With quieter surfaces
these days, LLP records ean be ent fo wery
low Jevels, thereby increasing the effective
dynamic range,

Moreover, while a great deal of musie
benefits from expansion (granted that you
are in an expansive listening mood), mueh
musie simply does not gain in impaet and
may cven lose effectiveness. It is not a uni-
versal rule that in the peculiar eireum-
stances of home musieal reproduckion all
musie must sound “like the original’t It
seldom does, and rightly, for the home is
not a concert hall nor iz a recording a live
performance,

So, you see, the Compander gives its op-
erator some useful focd for thonght—and
that is 2all to the good. I found, between
thoughts, that I tended to leave the thing
conneeted, even so. After a few days, I dis-
covered that when if was turned off, I auto-
muticully turned turned it on again, Even
without exact thresheld adjustment, the
Compander action is gentle and not un-
pleasant. Good. On the other hand, for eare-
ful listening I did find that each record had
to be considered on its own merits and a
readjustment at least attempted, for best
gffect. Moreover, as 1 had the Compander
hooked up, there was one real inconven-
jence: When the main volume eontrol is
turned, the Compander threshold changes
with it. Thus each time the over-all volume
was adjusted, each channel on the Com-
pander had fo be re-set. If the Compander
is inserted before the volume control, of
course, this trouble is uvoided—but then it
usually will work only on one input cireuit.
Unless you tap into your switching system
at a point before the volume control but
after the junction of radio, phono, and so
on. If you can do this, you'll get the best
out of the Compander with the least in-
convenienee.

The expander cireuit affords 6 db in-
¢reage at maximum, but when the Com-
pander is flipped to eompression, the
available total is some 20 db. The stated
usefulness of this is for background music
and such—to take the annoying foreground
“presence” out of music which you don't
want to listen to very hard. This, of course,
ig sheer mayhem, committed upon composers
whose every intention was to place them-
selves in the foreground of your conscious-
ness, But it might be justified, I suppose,
on the grounds of present-day custom, How-
ever, I feel that a mueh more important use
for the Compander eompression is in con-
neetion with “live” home fape recording.

There is no greater problem, nor a more
insoluble one, than the maintaining of ac-
cepltable dynamic range in a non-profes-
sional recording, particularly when (a)
there is no rehearsal or preview, and (b)
the performers do not know mike technique,
Or choose to ignore your mikes in favor
of their live audience, and/or other and
more important mikes. (Many a “live”
stage show in the jazz and folk music fields
is recorded by dozens of mierophones, some
of which are professional and others atriet-
ly amateur, The performers are more or
Jess obliged to favor some mikes at the ex-
pense of others.)

The problem of levals is made far more
serious by stereo—or two-channel record-
ing of any sort, If you move either volume
control without moving the other, your bal-
ance jumps sidewise, but amateur talent
hag a disconcerting way of walking up to
one mike and erooning into it & la Frankie,
prewar. The idea that one should perform
somewhere between two mikes just hasn't
caught on yet. Even if yon ignore stereo {a
wise idea} and concentrate on the real joys
of simple two-chaunel recording, you are
bound to run into unexpected and viclent
overloads or underioads. Too few home two-
channel recorders have the master level con-
trol that allows you to adjust both channeis
together with one knob, With separate con-
trols you seldom guess right—one always
moves further than the other and your bal-
ance iz as steady as a ship at sea in heavy
weather.

Aside from sixth sense and long experi-
ence, the answer is the Compander. With
20 db of compression available, you can sef
your two channels high enough to get the
faint sounds with a minimum expectation
of sudden overloading. No more hideous
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blasts—or nof many, No more dismally
faint recordings, lest down somewhere in
the tape hiss. A maximum of signal and a
minimum of noise, I didn't have a chance to
try this out before I took off for the conti-
pent last summer but I am all eagerness to
try, as scon as a chance presents itself.

YOU NAME IT

I can’t resist throwing in one more “ete.”
item from my trip to BEurope last snmmer—
strictly mon-audio, though, to be sure, I
will foree a sort of connection. It's all
about trade names,

In the andio field, trade names are mostly
polysyllabie, as befits the dignified techni-
cality of the hi-fi component. (Or the pro
audio eomponent.) We ring the changes on
Superthis and Stereothat, or Dyna-some-
thing and Sonic-something else. Dynaural,
Stergosonic, Studiomatie, our titles are de-
vised to have rhythm and weight. Nobody
has ever put out an amplifier called the
Flip, though to be sure, there is the Quad.
Nor a ecarfridge called the Plink or the Zip.
I've always enjoyed Paul Klipseh’s minor
inspiration, the speaker ealled the “Heresy”
{it wasn’l in a corner) ; but that was sort
of special. So was the “Gigolo,” presumably
a handsome little speaker for the ladies.
Generally speaking, though, we choose our
trade names with great eare and exactitude,
aceording to the standards we have collee-
tively set up for such things. We go for
short names only in one area—initials.
KLH, AR, ESL, ADC. They are still poly-
syllabie.

It’s the detergent field that goes in for
the one-syllable trade name, of course.
There, it is as the French say de rigeur. A
rigorous necessity. There's Lux and Whisk
and Dug and Cheer and dozens more—and
don’t you believe that those names are easy
to come by. Every one is as earefully caleu-
lated as massed advertising brass can make
it. Probably each was chogen from a eouple
of million supggestions, all one-syllable,
They sound casual, but they ain’.

Cereal names, American style, have to
end with—ies, Rice Crispies. New ones do,
anyhow. In Europe, though, there must be
a polysyllable effeet. Croustiriz (Crusty-
Rice). Or Noix d'dvoine (Oat Flakes). Not
80 the detergents—they too go in for one-
gyllable names. But zo0 different! Just goes
to show how delicate this name business is.

Luw, of eourse, is Luz—what else. {Lux
and Cornflakes, Coca-Cola and Pepsi, travel
the world 'round.) But another laundry de-
tergent is called Cerf. Still ancther, that
washes dishes and softens water, is called
Prill. How many packages would that name
gell in the A & P7 Then there’s one that has
a real musecle-toughening name—¥im. All
full of Wim and Wigor, as we used to say.
No wonder—for it “adds hygiene fo cleanli-
ness’—i.e. it contains a disinfectant, Then
there is a rash of two-gyllable names, Dizan,
avee mousse fretnée—with braked suds.
And my favorite, a good produet and a nice
name, Suntl-—a sunny sort of mame. If
“adds éclat to whiteness” and, natch, is put
out by the same company as Vim. The U.S.
equivalent iz Blue Cheer or something. And
Persgil, which to every housewife’s confusion
means also Parsley.

Some of these names, as yon see them on
the shelves, in the stores or at the kitehen
sink, strike one as having o lot of éclat, but
others have the sprightliness of a lump of
lead. My favorite in that eategory will end
this disquisition: It is a strong detergent
liquid in a plastie bottle and it has a simple
claim: it Cleans Everything. Its name, the
floppiest yet, is, believe it or nof, Flupp. Z&
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ELECTRON TUBES
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The Master 10M Series is a special
range of selected tubes, ideal for
today’s technically-advanced and
exacting electronic equipment.

e Each tuhe
Individually Laboratory-Tested

® Tube-te-Tube Uniformity and
Section-to-Section Uniformity
Assured

¢ Guaranteed Performance

® Long Life

The Master 10M Serieg . . . guarenteed
For 10,000 hours of effective performance,
within two years from date of
purchase . . . now available from 10M
distributors or write direct for literature.

International Electronics Corporation

Dept, A-10, 81 Spring Street, New York 12, N. Y.
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NEW PRODUCTS

® Record-Playback Stereo Tape Deck. The
Model 6-44 is the newest in the Tandberg
8ix Series, 3-speed, 4-track, sterec record-
playback tape dacks. The Model 6-44 in-
corporates the same basic design and elec-
tronics of the Series ¢ unit but Includes
such features as: a specially designed I'M-
AMX filter input for direct recording of
multiplex stereccasts; *“free” position
switch for jndependent turntable action
permitting simple, easy tape loading and
threading; completely automatic miero-
switch tape stop; and other developments
that fulfill all U.L. requirements. The
Model 6-44 i= available with four-track

heads or as Model 6-22 (two track heads)
and offers the following specifications:
Frequency response—71s ipa+2db 30 to
16,000 ¢ps; 33 ips+ Zdb 40 to 11,000 cps;
1% ips+2db 50 to 55600 cops. Flutter and
wow: 0.1% rms at 71 ips: 0.2% rms at 3%
ips; 0.25% rms at 1% ips. Signal-to-nolse
ratio at least 55 db. Heads: 3 precisely
gapped heads. Operating controls: Push-
button control with individual recording
controls for each channel. List price is
$498 for the unit complete with ecables and
empty reel. Remote control “F" Model
which includes extra built-in solenoids
and foot pedal lists at $548. Tandberg of
Ameriea, Ine, Pelham, N. Y. L-1

& 3-'Way 15-in. Speaker. Custom built in
England to Lafayette's specifications, the
SK-215WXN features a massive §-1b. ce-
ramic magnet. The three elements—
woofer, mid-range radiator, compression
tweeter—are axially mounted for smooth
wide-range performance. The woofer sec-
tion has a cone resonance of 2% ¢ps and
features a plastic terminated, free-edge

cone Ssuspension. Specifications: Owvear-all
frequency range, 20-20,000 eps; magnetic
flux density, over 250,000 Maxwells; eross-
over frequencies, mechanical at 2000 cps
—12-db-per-octave L{C at 5000 cpse; power
handling capacity, 50 watts; woofer voice
coil diameter, 3-in.: tweeter voice coil di-
ameter, '-in.; impedance, 16 ohms, Dimen-
sions: R m-in. over-all depth; 15%-in. diam-
eter. Shpg. wt., 30 Ibs. Price $64.50. Lafay-
ette Radio Electronic%. 111 Jeriche Turn-
pike, Syvosset, L. I., N. Y. L-2
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¢ Antomatic Attenuator. Iairchild Re-
cording Equipment introduces the Model
681 “Auto-Ten,” an automatic attenuator.
A completely new appreoach to level con-
trol problems in PA and mixing technigues
in film and record recording, the 681 anto-
matically attenuates 2ll information below
the operator-selected threshold level. The
device radieally improves separation in
multiple microphone recording; minimizes
feedback in PA; zllows efficlent two-way

conversations without relays and without
feed-back; reduces *“breathing” in com-
pressors and limiters, and many other
usas, Fast attack time and variable release
time allows great flexibility. Will not in-
troduce distortion and Is not frequency-
diseriminating. Works in circuits from 50
ohms to 50,000 ohms and handles levels
from — 35 dbm to + 25 dbm. Fairchlld Re-
cording Equipment Corp., 10-40 45th Ave,,
B, O 1, /N, CE. L-3

# Thin Speaker System. Only four inches
in depth, but with the response charac-
teristics of full-size speaker systems, the
University Syl-0-Ette is claimed to be
the only ultra-thin system that iz free
from the distertion problems inherent in
ultra-thin enclosures. The Syl-O-Ette is
designed to be as beautiful to behcld as it
is to hear. It has a three-dimensional art-
frame cabinet of walnut veneers, and a
selection of grille fabrics: hand-embroid-
ered petit point grilles imported from the

island of

Madeira,
classic art grilles as well as decorator
cane grilles , . . thus making the Syl-O-

silk-sereened, neo-

Eite suitable for any decor, any period.
And by means of special hardware and
easily removable base, it may be used on
the floor or wall, horizontally or vertically.
Price of the Syl-O-Ette is $09.95 or $109,90,
depending on grille. University Loud-
speakers, 30 South Kensico Ave., White
Plains, N. Y. L-4

& 200-Watt All-Transistor Sterec Power
Amplifier. The new Lafayette LA-280WX
200-watt all-transistor sterco power am
plifier uses a total of 30 solld-state devices
(13 power transistors and 14 silicon reeti-
flarsg). The LA-Z280WIX develops 100-watts
music power in each stereo channel into a
4-ohm load, 58 watts each channel into an
8-ohm load, 33 watts each channel into a
16-ohm load. Heart of the amplifier is its

unigque Class-IB operated bootstrap output
circuitry with 70 db of feedback and em-
ploying two transistors im each half of
the output ecircut (cnly one is used in
conventional units). Frequency response
iz + 0,1 db from 15 to 290,000 cps; —3 db at
30,000 cps minimum. Harmonic distortion
is less than 0.1 per cent; Intermodulation
distortion is less than 0.2 per cent. Over-
load recovery time: 50 microseconds maxi-
mum. Channel separation: 68 db minimum
at 2000 cps: 54 db minimum from 15 cps
o 20,000 eps. Controls include power on-
off and gain (level for each channell.

may he used with either transistor or

vacuum-tube preamplifiers; two high-level
and two low-level preamp inputs are pro-
vided. Also provided are screw-type
speaker terminals, stereoc headphone jacks,
and four a.c. outlets. Size: 18" X 8" x 8",
Shipping weight, 35 lbs. Net price, $209.50.
Lafayette Radio Electronies Corporation,
111 Jericho Turnpike, Syosset, L. 1., New
York. L-5

@ Stereo Phonograph. A new portable
phonograph, the Model Eleven, has just
been unveiled by KLY, The Model Eleven
speakers feature a new design and con-
struction. Its transistorized dual amplifier
delivers 15 watts peak on each stereo
channel. A Pickering magnetie pickup with
diamond stylug is used in a Garrard AT-6

record

The
mounted in an attractive and rugged carry-

changer. components  are
ing case of vinyl-clad “Contourlite,” o new
fibrous plastic matrix, combining extreme
lightness and impact strength. The Model
IEleven weizghs a mers 26 pounds. Because
of the care with which the entire instru-
ment i8 construected, the KLH Model
Eleven carries a five-year guarantee—of-
faring free repairs for the first two years,
and any repair thereafter for $12, including
beth parts and labor. The price is slightly
under $200. KLH Research and Develop-
ment Corp., 30 Cross St., Cambridge, Mass.
L-6

¢ Danish-Modern Cabinet. 4 new authen-
tic Danish-Modern egabinet ensemble to
house stereo or mono high fidelity com-
ponents has been introduced by Rockford
Special Furniture Company. This new
Model 700-701 Ensemble iz decorator de-
signed and acoustically engineered to pro-
vide a beautiful home music center at
ceconomical cost and enables utilization of
separate, famous-name high fidelity com-
ponents for finer mono or stereo repro-
duction. It combines a center equipment
cabinet and twin free-standing speaker
enclosures, which mey be placed together
or separate, as desired. The cabinets are
furniture crafted of selected woods. In
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Gonfused About Brands?
Here’s Why the Experts Recommend Scott®

Tuners « Amplifiers » Speakers

S T |’ 1

dvanced Engineering. Scott quality begins in
the laboratory where the Advanced Development
Team pioneersd Wide-Band Design and "'Time-
Switching" multiplex circuitry. Chief Engineer
Daniel Yon Recklinghausen is shown here with
the original medel of the world's first commercial
FM Stereo signal generator, which is used by

Design 'Leadership. All Scott amplifiers use
massive output transformers to assure full bass
response to below 20 ¢ps. Important engineering
extras such as solid aluminum chassis and DC
heated preamplifier tubes assure performance
that is totally free from hum and noise.

Uncompromising Quality Standards. The heavily
sliver-plated RF secticn and the Wide-Band ¢
cuitry common to all Scott tuners is shown here,
These exclusive design features result in high
sensitivity without distortion, complete freedom
from drift, and outstanding reception even from
weak multiplex stations.

manufacturers throughout the world.

—— — 3 T

Conservative Claims. Every Scott component s
guaranteed to meel or exceed claimed specifica-
tions. Each component undergoes more than
fifty separate tests. Scott uses IHFM test pro- -
cedures to guarantee that you receive meaningful
specifications. Shown here is the elaborate
“'screen room' used for precision alignment
of tuners,

Technical Recognition. WCRE, Boston's leading

good music station, uses Scott multiplex equip- like these members of Boston's leading symphony
ment for monitoring and for long-distance relay of orchestra, choose Scott components for their ow
their FM stereo broadcasts. The reliability, high music systems. The expert editors of Am
sansitivity, and rugged construction of Scott most respected high fidelity magazi

tuners and amplifiers make them the choice of sistently give Scott components to

more than 100 leading FM stations, highly recommend them fo their reade

New Stereo Record
- “The Sounds of FM Stereo”

Scokt has just produced a new 77 stereo record demonstrating
FM Stereo and explaining the meaning of the technical speci-
fications used to describe this wonderful new kind of broad-
casting. For a free copy, and Scott's new 20 page "'Guide to
Custom Stereo'" mail this coupon today.

H. M. Scott, Inc., 111 Powdermill Rd., Maynard. Mass. DEPT. 035-10

Please send me, without obligation, your free demonstration record of FiM multiplex stereo
and your 20 page Guide to Cusiom Stereo.

the
sotails
of i %

AR NE

Scott components, like the 80-Watt 299C shown
here, are designed with useful, years-ahead fea-

tures including separate bass and treble controls; T I e L T | e I T e ay I e e
derived center channel output with front panel

control’ complete :ape monitoring facilities and - n o) oot e R SR s Sy et | e T WY 1/ s e o P T A i i el e | g
Scott's exclusive stereo-balancing circuitry. Your T o) A e s i D b e S TR E ke e - LT e rmas e LA U TAINEe o s v na il S B

franchised Scott dealer will be proud to demon-
strate Scott tuners, amplifiers and speakers for
you without obligation.

ifyou would like Scott literature sentto any of yourfriends, include theirnames and addresses.
Export: Morhan Exporling Corp., 458 Broadway, NYC. » Canada: Atlas Radio Corp., 50 Wingold Ave., Torento




NEW!

low cost
solution for
superior tapes

¢ Cuts Background Noise

e Focuses
on Your Voice

¥ ONLY

$3500

including
stand adaptor
(stand extra)

SHURE
UNIPLEX

unidirectional
ceramic microphone

Most low cost microphones pick up sound
indiscriminately—from all arcund the room
... the result is tapes with too much “room
echo” and ambient noise. Unidirectional
microphanes {which pick up sound mainly
from the front whil2 suppressing unwanted
sound coming from the sides and rear) were
too high priced for many users. Now| Shure
has incorporated its world-famous *‘Uni-
phase'" network (found in cur most expen-
sive unidirectional dynamic microphones)
into this low cost, probe-type ceramic micro-
phone that makes it possible for you o get
professional results at a minimum invest-
ment. Ask for a demonstration at your micro-
phone or sound system dealer's. .. you'll
hear how it can improve all your tapes ...
especially stereo!

50 to 7000 cps response, Can be hand held,
or stand mounted. Response at rear down
15db from front. High impedance.

Literafure:
SHURE BROTHERS' INC,
222 Hartrey Ave.
Evanston, lll., Dept. 44-4A
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the Model 700 Center Equipment Cabinet,
the upper right compartment, with lNft
top, is designed for all record changers,
most trangcription tables or tape record-
ers; the lower right compartment has
space for 100 12" records; the upper left
compartment is designed to house ampli-
fier and/or preamplifier, or tuner. It has
a removable shelf which iz adjustable in
height. [t also has a blank face-panel for
cnstom  installation of eomponents with-

® Stereo Tape Recorder. Imported from
Norway, the new Proton Magnetofon 4-
track recorder Model 94, is said to be
highly rated by European stereofans as
one of the top-quality popularly-priced
Eurcpean recorders. The Proton records
and plays 4-track sterao and mono; plays
2-track stereo and mono; has dual 4.5-watt
sterec amplifiers (9 watts mono); dual

sterec “magic eye;” exclusive “Program-
indikator";

two-channel balance control;

out c¢ases. The lower left compartment
may he used for additional record space,
tape storage, books or decorative display.
Hinged doors, with magnetic latches, are
used for easy access. Over-all size of the
equipment cabinet: 38% " wide, 284" high,
17% " deep. The Medel 701 matched twin
speaker enclosures each house up te a 127
loudspeaker. Over-all size of each speaker
enclosure: 17* wide, 2337 high, 17%"
doep. The individual eabinets in this en-
gemble are also available separately. Rock-
ford Special Furniture Co., 1803 W. Belle
Plaine, Chicago 13, Illinocis. L-7

e Tltra-Thin Speaker Systems. Advanced
Acousties introduces three new ultra-thin
high fidelity loudspeaker units in their
1Zi-FPhonic coupler series. The new units
which are designated as Planar types are
only 1%-in. in width and substantially
smaller in s=ize than previous or conven-
tional types. Planar units use a plane sec-
tion which wibrates as a single element.
A new type of compression tweeter is used
in conjunction with the vibrating panel.
Response iz claimed to be substantially
flat from 35 cps to well beyond the audible
range. These units are completely un-
baffied with free unrestricted radiation on

Loth sides, so that the radiation pattern
is a double figure-8. The three new units
in the series include the two-way Bi-
Planar unit Model BPL5, the thres-way
Tri-Planar Model TP15 which incorporates
a mid-range coupler, and the Model QP40
Quadra-Planar which incorporates a
double bass Bi-Phonic coupler, as well as
4 double mid-range and high-frequency
sections. The dimensions of the three
spoakers are 1847 x 12" x 15, 156" » 15" x
23”, and 1%“x 20" x 24" respectively,
which permits the units to be hung on a
wall like a picture, incorporated Into a
furniture piece or book shelf, used as a
room divider, or even hidden behind dra-
peries or wall decorations. The Models
EFP15 and TFPLH are eapable of handling
peak audie power up to 15 watts and 30
watts respectively and the Model QP40
can handle power up to 50 watts. Imped-
ance is 8 ohms, Prices for the three units
are respectively $49.00, $69.00, and $135.00,
with matched pairs for sterec reproduc-
tion at a somewhat lower cost. Advanced
Acousties Co, 67 Factory Place, Cedar
Grove, New Jersey. L-8

bass control; edit control. Specifications:
Two speeds—73% and 3% ips; frequency
regponse—30—15,000 ¢cpa +2 db at 714 ips,
40-9000 cps +2 db at 3% Ips; signal-to-
noise ratic is better than 50 db. Flutter
and wow are less than 0.12 per cent at 71
ips: hysteresis-synchronous motor. Im-
ported by American Foreign Industries,
Inc., 640 Sacramento 5t., San Francizco 11,
Calif. L-9

# "Large” Loundspeaker Systems. Provid-
ing excellent szound reproduction as well
as implementing the noticeable return to
large loudspeaker systems for those homes
that are in themselves sufficiently large
to accommodate them without disturbing
the decorating scheme, two Altec models
have undergone minor changes to make
them still better than before,

Model 8384, the “Carmel," stands 293
in. high, is 3% in. wide, and 173 in. deep,

standing on the optional decorator base
shown. The standard medel comes with
round legs. Electrieally, the Carmel is
equipped with twe 414A high-compliance
woofers, covering the range from 30 to
800 aops, and the high-Zrequency range to
22,000 cps is covered by a model 8044
driver coupled to an £11B sectoral horn.
The dividing network is of the constant-
resistance type crossing over at 800 cps.
An external control on the back panel en-
ables the user to adjust for room acous-
ties and liveness.

Identical in appearance is the B33T7TA
“Avalon,” which iz equipped with the
same high-freguency driver and horn, but
with only one 414A woofer. Both models
are available in walnut or mahogany. Al-
tee Lansing Corporation, 1515 South Man-
chester Ave., Anaheim, California. L-10
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NEW LITERATURE

s Eit-Bullders Guide. H. H. Scott has just
released a new edition of their complete
Guide to Kit Building. This ¢olor brochure
showsg the complete line of Scott Kits and
tells how to select the right kit for your
needs. A free copy of this brochure is
available by writing to H. H. Scott, Inc,
Department P, 111 Powdermill Road,
Maynard, Mass. Y-11

¢ Sound-to-Slides Booklet. The Mark-Q-
Matic Division of General Technigues, Inc.
has released a new bocoklet which illus-
trates a new technigue for adding sound
to 35mm slides. The new method uses a
pencil mark less than a 14” wide on the
oxide face of the recording tape to actuate
the change mechanism in an automatic
slide or film strip projector. The pencil
mark, which is called a “cue-point,” can
easgily be erased. And, because it is visible,
numbers, letters or symbols can be used
ag cue-pointas for easy identification. The
booklet, entitied: "Make 'Talkies’ Out of
Your Slides,’” may be obtained free of
charge by writing to the attention of Dept.
R§2, General Techniques, Ine., 1270 Broad-
way, New York 1, N. Y, L-12

# Minfature Lamp Catalog. A new 12-page
catalog featuring =specifications for minia-
ture or sub-miniature incandescent lamps
is announced by Hudson Lamp Company.
Greatly expanded and improved over pre-
vious catalegs, it serves az a complete
raeferance source useful to engineers, de-
signers, buvers, and production personnel.
It features actual size-dimensioned illus-
trations of all lamp styles, and, for the
first time in published material, shows
candle power values for all types. New
listings ineclude automotive heavy duty
lamps, and an expanded line of sub-minia-
ture lamps, inciuding the recently an-
nounced Tu-Pin types. There are also sec-
tions on lamp terminclogy and miniature
lamp selection. For a free copy write on
your letterhead to Hudson Lamp Company,
528 Elm Street, Kearny, N. J. L-13

¢ Shure Catalog. A new catalog, exclu-
sively devoted to SBhure high-fidelity prod-
ucts, has been announced by Shure Hroth-
ers, Inc., BEvanston, Illinois. Deseribed in
the eight-page booklet is their complete
line of monophonic and stereo Dynetic
phonograph cartridges, including the new
M22 and M77 models, The catalog also de-
gcribes tone arms and the company’s line
of stereo preamplifierz. In addition to an
illustration of each unit, the catalog lists
complete technical specifications and
prices. Copies of the Shure High Fidelity
Products Catalog are available at no cost
from BSales Dept., Shure Brothers, Inc.,
222 Hartley Avenue, EBvanston, Il L-14

¢ Uzers Gulde. "High Fidelity Systems:
A User's Guide,” by Roy F. Alligon. Pub-
lished by Acoustic Research, Inec., 24
Thorndike St., Cambridge 41, Mass. 70
pages paper, Price: £1.00, postpaid, direct
from publisher only.

This iz a, guide for the layman on setting
up and caring for high-fidelity sound sys-
tams in his home. Simple English is used;
the author addresses people with no tech-
nical or hobbyist background,

A brief Introduction describes the parts,
or components, of both mono and sterec
systems. Readers are given useful shop-
ping information, and this is followed by
simple but detailed instruactions for in-
stalling, interconnecting, and adjusting
the components for best results. Finally,
there are suggestions on the propsr use
and care of stereo systems, and advice on
what te do in case of trouble. Drawings and
photographs are used liberally through-
out the book.

Although the bock Iis
Acoustic Research, a manufacturer of
speakers and turntables, it contains no
advertising material. Examples of com-
ponents used for the illustrations are not
limited to AR products,

published by
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characteristics of the two transistors. As
you can see, the base input impedance of
the main transistor appears as an emit-
ter feedback resistance in the cirenit of
the inpuf transistor and helps to give
the high input impedance we shall ob-
serve. Typically we may need 1-2 volts
of drive and 1-2 ma of input current
to get a 2-amp load current.

A full analysis of the frequency char-
acteristic of the composite pair is rather

THE NEW WEATHERS

STRESS-GENERATOR

LDM CARTRIDGE

today’s most advanced cartridge design!

The newWeathers LDM eliminates
excessive mass with its unique
stress-generator design...the same

operating system utilized in the fa- —
ACTUAL SIZE

mous Weathers Professional Car-
tridge. There are no moving coils, no heavy
magnetic materials, no drive-arm linkages.
As a result, the LDM is the first cartridge
that can freely respond to the most rapid
groove motions, reproducing peak pas-
sages without break-up of the music. Con-
ventional cartridges which operate on the
basis of accelerating magnets, or coils, or
ceramic elements may exert many tons per
square inch during peak passages—thus lit-
erally crushing the delicate record groove
engravings.

The LDM stylus assembly is attached to
a mounting block which stresses the tiny
transducing elements. As the stylus shifts
position, the slight flexing of the mounting
block is passed on to the transducing ele-
ments as a stress force. There is no mea-
surable movement in the element, but the
resulting stress causes the alement to emit
a voltage, which is a replica of the original

recording. As a result, the Weathers
LDM has ideal channel separation,
even down to the lowest recorded
frequencies (a major difficulty with
most other cartridges). it is com-
pletely free of induced hum. It tracks per-
fectly at one gram, and its stylus retracts
completely to avoid damage due to mis-
handling. Here in a cartridge of modest
cost is the cleanest, most musical sound
you've ever heard, completely free of break-
up, regardless of output level. For the com-
plete story on this remarkable new car-
tridge, write to Weathers Industries, Dept.
AC-10, 50 West 44th St., New York 26, N.Y.
Audiophile net price—$39.50,

Stylus: .7 mil radius diamond
.3 milligram tip mass

Cutput: 5 millivoits at

7 centimeters per second
Frequency Response: 20 to 20 k.c., == 2 d.b.
Channel Separation: Exceeds 30 d.b.
Input: Matching networks (included)

to low level magnetic input
Mounting: Standard, hardware supplied

WEATHERS
Division of
TelePrompTer Corporation

Three-motor professional-type drive provides you full con-
trol and safety for your tapes through all functions, at all
speeds, Separate playback heads let you monitor off the
tape to keep constant check of recorded program. Other
features offer sound-on-sound, echo effect and amazing
DUOSOUND ... the feature that lets you re-record mon-
aural records, tapes and broadcasts with thrilling stereo
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AMPLIFIER

{from page 22)

Crowhurst in his book “Audic 3Measure-
ments,” page 131. However, it is believed
that if the shunt network is selected on
the basis of the lowest frequency peak
found that the effect of higher frequency
resonances will not cause instability.

Higher power onfput may be obtained
by increasing the plate and screen volt-
ages of 5881 tubes to 400 and 300 re-
spectively, with grid bias inereased to
about 25 volts. About 32.5 watts can he
obtained from a pair of 5881's af these
voltages.

Still higher power output can be ob-
tained with 6L6GC and 7027 tubes as
previously diseussed or with EL34 and

PROFESSIONAL...
B RRE el PRECISION-MADE!
One final note: Noise and hum have

not been measured and recorded because =

Butobal

PRODUCT OF WEST GERMANY

to make the most of
shaky acoustics . . .

PORTABLE...

BUILD THE FINEST

/@/ %fedﬁ’/&!&’( szﬁ

less vou are prepared to accept some
other limitation at some other point in

CUSTOMIZED

TV KIT

On Easy "“Pay As You Wire' Terms
Only $15 for the Starting Package!

“PROFESSIONAL"
Series—designed for
the perfectionist seeking
the finest in TV performance.
Easy to assemble. No technical
knowledge required. Anideal
“Learnjng” Kit with a Complete
Course of Study is available.

Also available:
WIRED
CHASSIS
for custom
instaflations
with a choice
of vertical or horizontal
conirols and the newest

Beoutiful Cabinets —
designed to enhance sound quality and blend with
madern decor. For TV or cambinatian TV and Hi-Fi.

A few of the Professional Quality Features:

Choice of push-pull 10-watt audio or output to
your Hi-Fi system...D.C. restoration...
Ultra-linear sweep circuits . .. Standard Coil
New Automatic PKO Fine Tuner . . .
Super-sensitivity for fringe areas . .
Complete line of Accessories for Custom
Installations.

f:::: f;;rnmst"ll"és:o"%lgg" GRT. Prices another part of the circuit and they may LIST OF HI-FI
U.S.‘Armed Services and over 4000 schools and be easier to handle there, they may be C 0 M P O N E N TS

colleges have selected Transvision Receivers for
educational television.

9«&@4&&“:8&0&0%?:%(2

Learn the basic principles of elee- 1
tronics from the Course available with the Kit.
ASSEMBLY MANUAL—$2.00
Sec how easy it is to assemble the Transvision
Kit. Cost of Manual refunded on purchase of Kit.

Yonkers, N. Y.

([
YOnkers 5-6900

I———-START NOW—-MAIL THIS COUPON-—--—I
TRANSYISION Electronics, Ing., Grey Oaks Ave.,
Yonkers, N. Y. Dept. aT-10 |

Grey Qoks Ave.

the circuit. This may pay off, but you
do not gel something for nothing, and
indeed, as one of Damon Runyon's
characters pointed out, “life is 5-3
against” (and the odds are I have the
odds wrong). As far as I can see, how-
aver, the money to be saved by using
transistors which will give trouble below
about 10,000 eps is not very much when
compared with fhe total cost of the sys-
tem and there is no point in trying to
pinch the last cent ont of the cost when
elsewhere much larger sums are uncer-
tain.

A gleam of hope, or extra despair, for
the real pedant comes when we use an
cutput stage with a practical load, a
londspeaker. A single wmoving-coil
speaker will have an impedance charae-
teristie which rises at high frequencies
and which will therefore produce a volt-
age step when we get the run-up of
collector ceurrent shown in Fig. 5. This
looks after the feedback cireunit problem
rather nieely, though it leaves me won-
dering if constant terminal voltage is,
in faet, what we want. It is what our
feedback civcuits want, anyway.

An electrostatic tweeter, on the other
hand, has just the wrong kind of im-
pedance and will make the lot of the
driver stage even harder. Thus an ampli-
filer which is satisfactory on laboratory
test with a resistive load may be good
with an all moving-coil speaker system
and bad with a partly electrostatic sys-
tem. Good and bad are rather delicate
terms, because we are talking only of
intermodulation effects at the top end
of the range at full load.

The moral, if there is one, is quite
simply this. When you sec a new ar-
rangement of old parts which is claimed
to have some special features, always
take a close look to see what has heen
lost on the deal. Usually you will find
that the difficulties have heen moved to

harder. But they are there. And after
all you can always emulate Whitman:
I wandered off by myself,
Looked up in perfect silence at the stars.
K
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NEW LITERATURE

& Hit-Builders Guide. H. H. Scott has just
released a new edition of their complete
Guide to Kit Building. This color brochure
shows the complete line of Scott Kits and
tells how to select the right kit for your
needs, A free copy of this brochure is
available by writing to H. H. Scott, Ina.,
Department P, 111 Powdermill Road,
Maynard, Mass. L-11

# Sound-to-Slides Booklet. The Mark-Q-
Matic Division of General Techniques, Inc.
has released a new booklet which illus-
trates a new technigue for adding socund
to 3bmm slides, The new method uses =z
pencil mark less than 2 14* wide on the
oxlde face of the recording tape to actuate
the change mechanism in an automatic
slide or film strip projector. The peneil
mark, which is called a “cue-point,” can
easily ba erased, And, because it is visible,
numbers, letters or symbols can be used
a8 cue-points for easy identification. The
booklet, entitled: “Make 'Talkies’ Out of
Your 3Slides,’”” may be obtalned free of
charge by writing to the attention of Dept.
R62, General Techniques, Inc., 1270 Broad-
way, New York 1, N. Y. L-12

¢ Miniature Lamp Catalog. A new 12-page
catalog featuring specifications for minia-
turs or zub-miniature incandescent lamps
is announced by Hudson Lamp Company.
Greatly expanded and improved over pre-
vious catalogs, it serves as a complete
reference source useful to engineers, de-
signers, buyers, and production personnel.
It features actual size-dimensioned illus-
trations of all lamp styles, and, for the
first time in published material, shows
candle power valuez for all types. New
listings include automotive heavy duty
lamps, and an expanded line of sub-minia-
ture lamps, including the recently an-
nounced Tu-Fin types. There are also sec-
tions on lamp terminology and miniature
lamp selection. For a free copy write on
your letterhead to Hudson Lamp Company.
528 Elm Street, Kearny, N. J L-13

# Shore Catalog. A new catalog, exclu-
sively devoted to Shure high-fidelity prod-
ucts, hag been announced by Shure Broth-
ers, Inc¢., Evanston, Illinois. Described in
the eight-page booklet is their complete
line of monophonic and sterec Dynetic
phonograph cartridees, including the new
M33 and M77 models. The catalog also de-
seribes tone arms and the company’s line
of stereo preamplifiers. In addition to an
illustration of each unit, the catalog lists
complete technical specifications and
prices, Copies of the Shure High Fldelity
Products Catalog are available at no cost
from Sales Dept., Shure Brothers, Ine.,
222 Hartley Avenue, Evanston, Il L-14

e Users Guide. "High Fidelity Systems:
A User's Guide,” by Roy F. Allison. Pub-
lished by Acoustic Research, Inc, 24
Thorndike 8St., Cambridge 41, Mass, 70
pages paper. Price: $1.00, postpaid, direct
from publisher only.

This iz a guide for the layman on setting
up and earing for high-fidelity sound sys-
tams in his home. Simple English is used;
the author addresses people with no tech-
nical or hobbyist background.

A brief introduction describes the parts,
or components, of both mono and sterec
gystems, Readers are given useful shop-
ping information, and this is followed by
simple but detailed instructions for in-
stalling, interconnecting, and adjusting
the components for hest results. Finally,
there are suggestions on the proper use
and care of sterec systems, and advice on
what to do in case of trouble. Drawings and
photographs are used liberally through-
out the book.

Although the book is published by
Acoustic Research, a manufacturer of
speakers and turntables, it contains no
advertising material. Examples of com-
ponents used for the illustrations are not
limited to AR products,
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THE NEW WEATHERS

STRESS-GENERATOR

LDM CARTRIDGE

today’s most advanced cartridge design!

ThenewWeathers LDM eliminates
excessive mass with its unique
stress-generator design...the same
operating system utilized in the fa- =
mous Weathers Professional Car-
tridge. There are no moving coils, no heavy
magnetic materials, no drive-arm linkages.
As a result, the LDM is the first cartridge
that can freely respond to the most rapid
groove motions, reproducing peak pas-
sages without break-up of the music. Con-
ventional cartridges which operate on the
basis of accelerating magnets, or coils, or
ceramic elements may exert many tons per
square inch during peak passages—thus lit-
erally crushing the delicate record groove
engravings.

The LDM stylus assembly is attached to
a mounting block which stresses the tiny
transducing elements. As the stylus shifts
position, the slight flexing of the mounting
block is passed on to the transducing ele-
ments as a stress force. There is no mea-
surable movement in the element, but the
resulting stress causes the element to emit
a voltage, which is a replica of the original

ACTUAL SIZE

recording. As a result, the Weathers
LDM has ideal channel separation,
even down to the lowest recorded
frequencies (a major difficulty with
most other cartridges). It is com-
pletely free of induced hum. it tracks per-
fectly at one gram, and its stylus retracts
completely to aveid damage due to mis-
handling. Here in a cartridge of modest
cost is the cleanest, most musical sound
you’ve ever heard, completely free of break-
up, regardless of output level. For the com-
plete story on this remarkable new car-
tridge, write to Weathers Industries, Dept.
AC-10, 50 West 44th St., New York 26, N.Y.
Audiophile net price—$39.50.

Stylus: .7 mjl radius diamond
.3 milligram tip mass

Qutput: 5 millivolts at

7 centimeters per second
Frequencg Response: 20 to 20 k.c., = 2 d.b.
Channel Separation: Exceeds 30 d.b.
Input: Matching networks (included)

to low level magnetic input N
Mounting: Standard, hardware supplied

WEATHERS
Division of
TelePrompTer Corporation




fo make the most of
shaky acoustics . . .

... YOU need a Telefunken
ELA 411 Dynamic Cardioid
Microphone

Sometimes recordings have to be made under
less than ideal conditions, And that's when a
Telefunken ELA 411 really comes into its own.

for instance, where reverberation in rooms
without acoustic damping is troublesome, the
ELA 411 effectively clarifies your recording, Or
where pressure microphones are out of the
question due fo acoustic feedback with in-
adequate amplification — again, your choice
should be the ELA 411. This versatile micro-
phone is also ideal for recording speeches or
meetings in rooms where background noise may
be a significant factor.

Where special charac-
teristics are called for or
where true recording ex-
cellence is preferrad,
choose a professional mi-
crophone made by Tele-
funken. Teiefunken micro-
phones are, quite sigply,
the finest in the world.
For further information,
mail this coupon.

TELEFUNKEN

American Elite, Inc., 48-50 34th 5t

@ tong Island City, M. Y.

N Headquorters for over o decade.
3oee N§ P10 Tolefunken Soles & Service

Ameritan Elite, Inc., 48-50 34 51., Long Istand City, H.Y.
Please send me complele information on Tele-
funken professional microphones. |
MName.............

I
|
} Address..
!
)
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AMPLIFIER

{from puge 22)

Crowhurst in his book “Audio Measure-
ments,;” page 131. However, it is believed
that if the shunt network is selected on
the basis of the lowest frequemey peak
found that the effect of higher frequency
resonances will not cause instability.

Higher power output may be obiained
by inereasing the plate and sereen volt-
ages of 5881 tubes to 400 and 300 re-
spectively, with grid bias increased to
about 25 volts. Ahout 32,5 watfs can be
obtained from a pair of 5881's at these
voltages,

Biill higher power output can be ob-
tained with 6L6GC and 7027 fubes as
previously discussed or with EL34 and
KT88 tubes.

One final note: Noise and hum have
not been measured and recorded beeause
there simply is no andible oufput from
this amplifier at more than one foot
from the loudspeaker unless a sound in-
put is heing fed into the amplifier. The
author has been confused by power fiz-
ures quoted on units as many, many db
below some arbitrary level, when he has
heard annoying him or noise from the
equipment in question, and prefers the
listening test.

Any persons writing to the author are
requested to send self-addressed stamped
envelopes fo ensure receiving a prompt
reply. E

CLAVICHORD

(from page 44)

instruments will then oceupy a place
barred to the conventional instruments
instead of substifuting for them as they
now do. There are some patents already
issued for electronic organs in just in-
tonation.

The reintroduetion of the just in-
tonation into our culture will take time.
Composers will write compositions for
an instriment only if the instrument is
sufficiently developed and wmusicians
play it. The instrument will enter upon a
period of development only if eomposi-
tions are written for it and musicians
play it. Musicians will learn the tech-
nique of playing it only if it is suffi-
ciently developed and compositions are
written for it. This loop will supply its
own positive feedback if there is enough
initial excitation. The method oullined
here for working in the just intonation
is intended to arouse a praectical inter-
est in the serions application of this in-
tonation. IE

[ ]
PRODUCT OF WEST GERMANY

PORTABLE...
PROFESSIONAL. ..
PRECISION-MADE!

BUTOBA isa precision tape recorder, qual-
ity-engineered and hand-crafted by skilled
West German technicizns, offering perform-
ance and features never before found in
portable recorders!

UNEQUALLED FEATURES:

4 hrs. recording or play-back on 5 inch reels
» Exceptionally fast forward and rewind »
Instant start and stop » 2 motors with tran-
sistorized electronic speed control « Separaie
yolume and tone contrals e Built-in push-pull
amplifier and 5 x 7 heavy-duty speaker »
Tape position indicator 40 hrs. operation
from § ordinary flashlight batteries « Fully
transistorized, battery or A/C operated.

SPECIFICATIONS:

Response: 50 —13,000 cps @ 3% ips,
60—6,000 cps @ 176 ips « Half track » Fluiter
and wow: Max, .2% @ 3% ips » Mike input
—200 ohms; line input 100K ohms e Compact
o Lightweight » Complete with dynamic mike
# Full line of accessories available.

BOOKLET FREE!

25 WAYS TO USE YOUR TAPE
RECCGRDER' and color folder. Yours for

the asking. Write ., .

STANFORD INTERNATIONAL

589 Laurel Street » San Carlos, Calif.
Telephone: 591-0339

9
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OUTPUT STAGE

(from page 64)

means a large voltage drive from the
preceding stage and a conventional com-
mon-emitter stage gives us current drive
instead of voltage drive.

Wateh for the Cooper Compromise.

I hope that by now the reader is con-
vinced that although, in Whitman’s
words, “I beat and pound for the dead”
I also ery “Vivas to those whe have
failed.” The interesting thing about this
arrangement which Mr, Clark has
brought fo our notice is that in searching
out its defects we come to think of the
defects of other eircuits. The popular
circuit for output stages this season 1is
based on the Darlington ecomposite pair,
in which a low-power-side band eommon-
collector transistor drives the common-
emitter oufput stage and also acts as a
topping-up stage. The usual way of an-
alyzing the composite eireuit (and ana-
lyze it we must, for the limitations which
we have found in the other circuits have
raised doubts about the composite eir-
euit) the usual way is to start with the
emitter current of the main transistor
and eall this unity.

The bhuild-up of the analysis was done
in drawing Fig. 6. If the emitter current
of transistor (1) is 1, the collector cur-
rent is ¢, and the base current is (1 - o).
This base current is the emitter current
of transistor (2) which therefore has a
collector eurrent of v, (7 —«,) and a base
carrent of (f—w,)(ZI—«,). The tfotal
current passed by the two collectors is
ay + it (d—a) or o +o,— a0, and the
over-all ecurrent gain is very close to
1/[(1-u,)(1—w,)] so long as o; and o,
are near unify. We think nothing of cur-
rent gains of the order of 1000.

In practical design work we get the
input impedance by looking at the input
characteristics of the two transistors. As
you can see, the base input impedance of
the main transistor appears as an emit-
ter feedback resistance in the eircuit of
the input transistor and helps to give
the high input impedance we shall ob-
serve, Typleally we may need 1-2 volts
of drive and 1-2 ma of input current
to get a 2-amp load current.

A full analysis of the frequeney char-
acteristic of the composite pair is rather

Fig. 6. The behavior of the pair is re-
vealed by the current relationships.
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complex becanse of the effect of internal
feedback through the transistors. We
ean, however, get a fairly good idea of
what is likely to happen when we apply
a steep-front step voltage to the base
of the driver transistor. The main tran-
sistor can be considered as an idie diode
for the period during which the holes
are diffusing towards the collector june-
tion. The main feedback loop, we must
assume, 15 sending back the message
that it requires a particular current in
the pair and is allowing enough drive
to reach the input base to produce this
current. The driver transistor will be
foreed to try to deliver this eurrent.

We can see this in another way. In the
absence of a collector current in the
main transistor, the voltage developed at
the base is the produet of the bhase-
emitter diode vesistance and the base
current, When the driver has a high
transeonductance we expeet that this
main transistor input voltage will be
almest equal to the input voltage. Again
we see that we are ealling for a very
high driver eurrent.

You see the general prineiple which
we have reached: if it takes T miero-
seconds for the news to get through
from the input electrodes to the collector
there is nothing to be done about it un-

Put new dimension
in your
recordings

with the all-new BELL T-347
4-Track Stereo Tape Deck

Three-motor professional-type drive provides you full con-
trol and safety for yvour tapes through all functions, at all
speeds. Separate playback heads let you monitor off the
tape to keep constant check of recorded program. Other
features offer sound-on-sound, echo effect and amazing
DUOSQOUND ... the feature that lets you re-record mon-
aural records, tapes and broadcasts with thrilling stereo
effect. See and hear the sensational new T-347 at your
BELL Dealer soon. Bell Sound Division, Thompson Ramo
Wooldridge Inc., 6325 Huntley Road, Columbus 7, Ohio.

BELL STEREO

S Thompson Ramo Wooldridge Inc.
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CUSTOMIZED

TV KIT

On Easy “Pay As You Wire” Terms
Only $15 for the Starting Package!

“PROFESSIONAL"
Series—designed for
the perfectionist seeking
the finest in TV performance.
Easy to assemble, Mo technical
knowledge required. Anideal
“Learning” Kit with a Complete
Course of Study is available,

Also available:
WIRED
CHASSIS
for custom
installations
with a choice
of vertical or horizontal
controls and the newest

Beautiful Cabinets —
designed to enhance sound quality and blend with
modern decor. For TV or combination TV and Hi-Fi.

A few of the Professional Quuolity Features:
Choice of push-pull 10-watt audio or output to
your Hi-I'i system...D.C. restoration...
Ultra-linear sweep circuits . .. Standard Coil
New Automatic PKO Fine Tuner . . .
Super-sensitivity for fringe areas ., . .
Complete line of Accessories for Custom
Installations.

Choica of 19", 23" or 27* GRY. Prices
range from $119 to $199.

U.8. Armed Services and over 4000 schools and

colieges have selected Transvision Receivers for
educational television.

Iuderestod in Eloctronics? c&?%

Learn the basic principles of elec- =2l e

tronics from the Course available with the Kit.
ASSEMBLY MANUAL—$2.00

See how easy it is to assemble the Transvision
Kit. Cost of Manual refunded on purchase of Kit.

' ‘ Groy Oaks Ave.
f'—gfl vm Yonkers, N. Y.
YOnkers 5-6900

r——-STAR‘r NOW--MAIL THIS COUPON——I
TRARSVISION Electronies, Inc.. Grey Oaks Ave.,
Yonkers, N. ¥ Dept. AT-10 |
| O $end FREE 8-page Catalez [ enclose $2 for |
l Assembly Manwal, refundable on purchase of Kit.
[]7T enclose $15 for Starting Pkg. n pay-as-yol-wlre
plan. (Gomplets Kits rango from $119 to §199.) |
| Name

1 sdares

Rooms 305, 306, N. Y. Hi-Fi Show Oct. 3-7.
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less you are prepared to accept some
other limitation at some other point in
the cireuit. This may pay off, but you
do not get something for nothing, and
indeed, as one of Damon Runyon’s
characters pointed out, “life is 5-3
against” (and the odds are I have the
odds wrong). As far as T ean see, how-
aver, the money to be saved by using
transistors which will give trouble below
about 10,000 eps is not very mueh when
compared with the total cost of the sys-
tem and fhere is no peint in trying to
pinch the last cent out of the cost when
glsewhere much larger sums are uncer-
tain.

A gleam of hope, or extra despair, for
the real pedant comes when we use an
cutput stage with a practical load, a
loudspeaker. A single moving-coil
speaker will have an impedance charac-
teristic which rises at high frequencies
and which will therefore produce a volt-
age step when we get the run-up of
collector enrrent shown in Fig. 5. This
looks after the feedback eirenit problem
rather niecely, though it leaves me won-
dering if constant terminal voltage is,
in faet, what we want. It is what our
feedback cirenits want, anyway.

An electrostatic tweeter, on the other
hand, has just the wrong kind of im-
pedance and will make the lot of the
driver stage even harder. Thus an ampli-
fier which is satisfactory on laboratory
test with a resistive load may be good
with an all moving-coil speaker system
and bad with a partly electrostatic sys-
tem. Good and bad are rather delicate
terms, becanse we are talking only of
intermodulation effects at the top end
of the range at Pull load.

The moral, if there is one, is quite
simply this. When you see a new ar-
rangement of old parts which is claimed
to have some special features, always
take a close look to see what has been
lost on the deal. Usually you will find
that the diffienlties have been moved to
another part of the cirenit and they may
be easier to handle there, they may be
harder. But they are there. And after
all you can always emulate Whitman :

I wandered off by myself,
Looked wp in perfect silence at the stars.
¥

IF YOU ARE MOVING

Please notify our Circulation Department
at least 5 weeks in advance, The Post Office
daoes not forward magazinas sent to wrong
destinations unless you pay additional post-
age, and we can NOT duplicate copies sent
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CAPACITOR MICROPHONE MIXER

(from page 54)

reason that the current requirements are
listed on the schematie rather than indi-
cating the speeifie part. Althongh a suit-
able transformer mey be readily avail-
able for this design, I did not find one in
my personal listings. Any suitable choke
over 5 henry may be used as long as the
total d.c. resistance in the filter cireuit
does not exceed 180 ohms. An example

-— @

{osTen {usinseana

of a filter cirenit using standard compo-
nents is shown in Fig. 11.

It is recognized that the power supply
deseribed is somewhat expensive and con-
fains some luxuries. For this reason, a
more economical and conventional power
supply is shown in Fig. 12. This power
supply should prove satisfactory if nor-
mal care is exercised with heater and
lead dress. There should be no need for
d.e. heater voltage for suecessful per-
formance, but the mixer plate circuit
must be manually switched sinee most
relays will induce hum in the plate cir-
cuit when the coil is energized by an a.e.
volfage.

Applications

Ag stated in the design considerafions,
one of the main objectives was to obtain
flexibility, or more simply, to obtain a
multi-purpose unit, In practice, this am-
plifier satisfies this requirement. It can
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be used with six condenser microphones
for initial recording, or with a lesser
number of microphones plus other high-
level somrces.

In the following re-recording process
it can be used as a line amplifier-mixer
to mix either voice or music from miero-
phones, or other high-level sources with
the original tape playback. An example

® -—
Fig. 13. Front
view of final lay-
out,
Fig. 14. Under-

chassis view.

would be sound-on-sound, where the tape
playback would be high level and the
microphones would be low level. If may
also be employed as a line amplifier to
control reverberation by using one chan-
nel as “echo out” and the other channel
as “echo in.” In fact, in a pineh, it may
be used as a dynamic mierophone pre-
amp for mono reecording by plugging the
output of one channel into one of the in-
puts of the other channel and eontrolling
the gain from the second channel. If the
levels of the mikes can be controlled by
placement alone, three dynamic miero-
phones ean be used in this manner.

The sound reenforcing application is
obvious, since a one-volt output will
drive almost any amplifier to full power.

In short, for the small studio or en-
thusiast employing condenser micro-
phones, and desiring the maximum of
capability with the minimum of equip-
ment, this mixer offers an economical
solution. 22

Sawl J. White
Chief Engr., Audlo Prodocts,
Rek-0-Kat Co.

No. 10 "WHAT PRICE EFFICIENCY?”

It’s good to be back, and many thanks to the
half hundred readers who have written 10 me
and to the editor. This will continue to be a
column of personal journalism aimed at raising
both my cgo and the standards of the audio in-
dustry without censorship from any quarter.
LET'S TALK ABOUT EFFICIENCY.

When you buy a 100-watt light bulb you do
not expect the illumination o¢f a candle flame.
In every lield of technology we strive for effici-
ency. We feel rewarded when we employ a
transicrmer with 98% efiiciency, or a motor with
959, We want high efficiency in amplifiers, in
meters, relays, power plants, vehicles, etc. The
vacoum tube is piving way to the transistor
because of the greater efficiency of the latter.
Ii we feed a machine with fuel we want the
greatest return for what it consumes. It is a
fundamental compulsion of every engineer to
achieve maximum efficiency.

Yet in the matter of loudspeakers we have been
deceived into believing that efficiency is unim-
portant. This is a deadly trap that could choke
off progress and set back the work of sincere
and capable engineers. Low eficiency is totally
and fatally wrong. It is contrery te all scientific
facts. It arises from thc myth that amplifier
power is cheap, and this has pushed bad design
and sloppy production on us. A large magnet
or heavy structure does not necessarily result
in high efficiency.

If a reproducer engineer were given the task
of building the world’s finest speaker regardless
of cost, he would ultimately find himself with
a speaker of extraordinary high efficiency as an
inevitable consequence even though he had not
initially made this an objective.

When Western Electric Company was making
speakers, they approached 50% efficiency, Three
watts of input to & type 555 unit could fll a
theatre. Three decades ago P, G. A. H. Voigt,
English inventor, built speakers with extraordi-
nary efficiency and fidelity and with ome wait
could daliver all the sound that one could lake
in his living room.

Paul Klipsch’s Klipschorn is an example of
one of the most sensitive reproducers with lower
distortion. It is still king of them all on these
two points.

Tt is no accident that the products of old-
cstablished and rteputable manufacturers show
great conversion efficiency.

The Rek-0-Kut “Sonoteer,” the first thinline
high efficiency speaker to be marketed, operates
from a transistor pocket radio. It receives about
one-tenth wart and flls my office comfortably.
Rek-0-Knut speakers may be fed from a portable
tape recorder, a table radio, or any under-powered
device. 1f you have as much as 10 watts available,
you are in & position to drive the dust out of the
rug in front of the speaker, Our newest stereo
speaker system, “‘Sonorama,” to be released in
October, continues our belief in efficiency.

No home shonld require more than one acounstic
watt for high power peaks. If our speakers were
made with enly 20% efficiency, we would scldom
require more than a 5-wait amplifier. Yet some
manufaciurers advise the use of 30 watts with
their speakers, In the case of one acoustic suspen-
sion class of speaker which I measured over three
center octaves, this showed an average efficiency
of less than 19. If driven by 30 watis, this
speaker would be converting 29.7 walts inte heat
in the voice coil, and only 0.3 watts would be
doing useful acoustic work.

Be sure to see and hear the new “Sonorama’
at the New York Hi-Fi Show, October 2-6. It is
a single unit stereo speaker designed mnot for
shelf mounting, but it 15 the shelf itself! You bolt
it to the wall like a shelf, then place books or
objects of art on it.

Rek-O-Kut Company, Inc.
38-19 108th Street, Corena, N. Y.
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|
the only turntable’
kit with
Professional
Quality . ..

GRAY PK-33

GRAY
PK-33
stereo LP
turntable kit shown with Gray's 212-TG
tone arm and accessory base.

PK-33 Kit only: $49.50

FEATURES

A turntable kit can be an economical
investment and still be the heart of a
fine record playing system. For com-
plete satisfaction, it should be easy to
assemble and free from flutter, wow, or
rumble. The Gray PK-33 meets these
requirements perfectly The following
specHications tell why.

BUILT-IN SPEED STABILITY. The out-
side rotor, hysteresis synchrenous drive
motor spins sterec and LP records at
an exact 33-1/3 revolutions per minute
regardless of minor changes in line volt-
age or prelonged periods of operation.

“QUIET SOUND" is guaranteed by the
polyurethane drive belt which transmits
the smooth, precise speed of the hyster-
esis motor to the turntable platter with-
out trace of wow, flutter, or vibration.

OILITE BEARINGS, used exclusively
in Gray turntables, assure minimum
rumble. Each bearing is impregnated
with heavy oil to assure lifetime lubri-
cation,

NYLON THRUST ASSEMBLY cushions
the steel shaft of the turntable platter
in the bottom of the bearing well.
CLEARLY WRITTEN MANUAL guaran-
tees fool-proof assembly. Step by step
instructions with photographs and dia-
grams mean that one evening's work will
give you the satisfaction of building your
own PK-33.

SIMPLE MOUNTING. The PK-33 can be
installed with simple hand tools. Attrac-
tive bases, pre-cut, pre-assembled in
mahogany, walnut or blonde are avaii-
able from Gray dealers.

COMPLETE COLOR MATCHING is a
feature of all Gray Research products.
For example, the 212-TG tone arm
shown above complements the "“Sunset
Grey” finish of the PK-33.

FTGHAY

RESEARCH
AND DEVELOPMENT
CO.. INC.

Box 12, Elmweod, Connecticut
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RECORD REVUE

{from page 66)

The general type was common enough at
the time—*“concerti’” for all sorts of solo com-
Lbinations, such as the well known Bach
“Italian Coneerto” for solo harpsichord. It
was the style of writing that counted, the
concerto sound and strueture, guite unlike
chamber music style—we'd call the style
Bach-ish or Vivaldi-ish. The Itallans invented
it, and every composer in Eorope wrote
Italianate concerto music of the sort—these
all sound like Bach or IMandel or Vivaldi. But
at lenst some of them have an overlay of
I'rengh styling in them, especially in the slow
HIOVEMENtS.

The most interesting are the works for five
fMutezs alone by Boismortier. He has a good
deal to say musically, and the odd sound of
five flutes, trying to play a full range from
treble to hass, is intriguing too. The Corrette
concerti are to my ear more conventional and
less interesting, They have their bass pro-
vided by the harpsichiord-cello combimation.

The recording is big, live, and at the same
fime close. This is normal fer today, but un-
fortunately the modern flute player produces
an appalling amount of extraneous nolse in
the form of hissing and spitting—saounds that
carry very distinetly for o few yards hut are
mercifully lost at a greater distance, The
hissings of these five flutes are just above
the conscious threshold in the Hstening. It
would have been belter to push the players
back a bit, or get them sldewise or some-
thing, to aveid it. T also reel that some
(thongh not all) of these players arve not
zood stylists for the musle, playing with that
floppy, unphraseid looseness that seems to be
inherent in many schools of flute playing to-
day. I will name no names though I think I
know which of the players may be involved,
The diference between the players ie quite
uncticenble and, of course, does add a sense
of individuality and personality that is usefni,
i any soch musie, style or no.

Hark, The Glad Sound! Music for Record-
ers and Harpsichord. Carl Dolmetsch and
the Dolmetsch Consort.

Angel $35747 stereo

The first recorder music I ever heard, al-
nrost thirty years ago, was on a series of ten-
inch 78-rpm dises, the English “Columbia
History of Musie.” The music was plaved by
the Dolmetsel family, headed by a wild-hajred
ol man, Arnold Dolmetsch (horn 1858)—1
had seen his picture often encugh. With the
late Wanda Landowska, he virtually launched
the great wave of “authentic” old mausle that
is now at its height, Dolmetsch built old in-
struments, played them, tauwght his family to
play them. His Haslemere Festival practically
began the age of the restored recorder, lute,
Earpsichord, viol, aud so on.

Today, n new generation of Dolmetsches is
in operation, in the same business, I remem-
ber the older Dolmetsch children—young
Ceelle, who szang on the old records in a
plafntive little-gmirl’s voice; Carl, the recorder
player; Rodolph, who if memory serves was
the harpsichord genius of the family. It was
& real elap—and wvow, Carl’s own family
plays again, inclnding his two sons and twin
daughters. After almost 40 years, the Hasle-
mere Festival still continves under the family
direction, This record shows what they can do.

I'd say the Dolmetsch family standard of
performanee has risen rather dramatieally
since the early days. Quite rightly, for then
the old instruments were very ‘“‘new” and
unfamiliar, their technigues mostly lost;
wiereas today the Dolmetsches compete in
every aspect of their work with hundreds of
able professionals in many countries, Includ-
g our own. Under this test the family music
holds up well, though for my ear with a
slightly old-fashioned sound-——a trace on the
Romantie side here and there, Rather nlee,

The recording features Carl Dolmetseh as
lead arfist, on both the soprano and alto re-
cordars, contrasting (as is often dome todav)
geveral of the big sole works for recorder
and kKeyboard out of the Eighteenth century
with earlier music for recorder ensemble,
numerous instruments of different sizes play-
ing together in “consort.” There's a lovely

Designing and Building Hi-Fi Furniture
Jeff Markel

Wrilten by a professional
hi-fi furniture designer
who has taught furniture
design at leading col-
leges, this book is an Gu-
thentic reference of value
1o the hi-fi fan and pro-
fessional custam builder,
Covers everything from
types of woods to furni-
ture finishing for the
mechanically adept; de-
sign principles, styles and
orrangements for the
decor minded, 224 pages.
No. 79 Paperback $2.90%

« 1280 poges
* 3400 topics
* 1600 iilustrations

“The AUDIO Cyclopedia™
Howard M, Tremaine

Here is one single volume
with the most compre-
hensive caverage of every
phase of oudic. Concise,
accurate explanations of
oll audio and hi-fi sub-
jects. More than 7 years
in preparation—the most
authoritative encyclope-
dic work with a uvhigue
quick reference system for
instant answers to any
question. A vital com-
plate reference book for
every audic engineer,
technician, ond serious
auvdiophile.

No. 123 $19.95*

High Fidelity Simplified
Harold D. Weiler

The complete hi-fi story —
answers all guestions about
tuners, changers, amplifiers,
lope recorders, speockers,
record players, ote, Lots of
ideas for custom installo-
ticne, Tells heow to ochieve
¢oncart hall reception in
wour home, 216 poges.

No. 142 $3.30

Getting The Most Out Of Your Tape Recarder
Herman Burstein

Weithen in “plain talk’ for
the man who hos, of withes
13 buy, a tape recorder. It
answees the myriad ques-
1ions raised by lape recard-
ing enthusiosts. l1s chaplers
cover every phase of opera-
tion and moinlenance—Trom
adding o tape recorder fo
the hi-fi system, 1o o thar-
cugh dissertation on mitre-
phones. Lots of practicol
infarmation on how lo buy.
174 poges.

No. 251

e

e
TAPE RECORDER

54.25

Order by direct mail from

AUDIO Baokshelf,

RADIO MAGAZINES, INC,,

P, 0. Box 629, Mineola, N. Y.
Enclose check or money order—no
C.0.D. or billing. US.A. and CANA-

DIAN orders shipped prepaid. Add 50¢
faor Foreign orders {sent at buyer's risk).
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Hamdel and a Telemann, appropriately orna-
mented in the recorder part with improvised
additions {quite the correct thing to do), plus
a batch of pleasant ensemble pleces for the
recorder group, minus keyboard. A bit of
trouble technically with some wvery loud re-
corder notes here and there (the recorder ls
the very devil to record on tape)—otherwise
a fine sound.

Debussy: 12 Preludes, Books | and Il com-
plete. Charles Rosen, piano.
Epic BC 1242 stereo

Listening fo this mafor slice of Debussy
art, performed by a skillful and sympathetic
pianist, I find old thoughts about the composer
recurring to me again—somehow, I keep feel-
ing, Debussy was a tremendous musical mind,
an original, fearless technician and innovator,
a conscious stylist beyond compare—always
s0 precisely avoiding the Germanic tradition,
emphasizing the French—and yet, with all
this, I find his musical language cold, of the
mind and not the inner musical intuition.

In contrast, Maurice Ravel was a much less
original stylist though an even greater fech-
nician, Debussy was the real leader in musi-
cal ideas. But, for me, Ravel’'s music speaks
for real. It comes straight from the musical
heart, for better or worse. Give me three or
four of Revel's piercing harmonles and I'1]
toss you a whole bockful of Debussy's cleverly
contrived whole-tone colorations. After half
a side of this celebrated musle, a turning
point in 20th century piano composition—I
find mysell utterly borad. Not Rosen’s fault.
Debussy's.

Now I suppose I've committed the ultimate
critie’s sin. So help me, =

TAPE GUIDE

{(from page 56)

might disturb such an arrangement, unless
it has the same inductance as the old head.

In recording, the bias eurrent require-
ments will vary with the inductance of the
record head. Therefore the use of a dif-
erent record head will require adjustment
of bias current. Also, for a given level of
signal to be reeorded of the tape, the
amount of current supplied to the reeord
head will vary. Therefore the record-level
indicator will have to be recalibrated so
that it properly indicates maximum per-
missible recording level (producing 3 per
cent harmonic distortion at 400 cps), Some-
times a constant-current resistor is used
between the reeord head driver and fhe
record head, even though the latter is a
low-impedance type. A different head may
require changing the consfant-current re-
gistor. Sometimes the impedance of the
kead figures in the record-equalization net-
work that produces treble boost; this de-
pends upon the type of record equalization
employed. I can’t speak for your particular
tape machine, but there is a possibility that
with some machines a change in the record
head would require a change in the record
equalization.

Before making any change, I strongly
advise you to put the matter to the manu-
facturer of your tape machine, True, some
of the differences resulting from head
substitution may be quite slight. But it is
elear from vour letter that you want the
best possible performance from your tape
recorder.

Q. I have been planning on purchasing a
ligh-quality tape recorder, and with ¢t I
plan to tape FM-multiplex, copy other
tapes, and tape live organ and other
musie. I have been considering the pur-
chase of o four-track machine, but recenily
have been given reascen to doubl ihe advis-
ability of fowr-track stereo recording with
home tape machines. A (fape) friend of
mineg, who is also an electrical engineer,
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INSTRUMENTS
for AUDIO
MEASUREMENTS

MODEL 410 DISTORTION METER

e Measures audio distortion, noise level and AC
volfages » Also a versatile vacuum tube voltmeter.
o Distortion levels as low as 1% can be measused
on fundamental frequencies from 20 Jo 20,000 cps,
indicates harmonics up fo 100,000 cps = Distortion
measurements can be made on signal levels of .1
volt to 30 volts rms = The vacuum tube volimeter

Maodel 210

Model 410

provides an accuracy of Z=5% over a frequency range
from 20 cps fo 200 KC. For noise and db measure-
menis, ihe instrument is calibraled in 1 db sleps
from D db to —15 db, the built-in attenuator pro-
vides additional ranges from —&0 db fo —-50 db
in 10 db steps.

MODEL 210 AUDIO OSCILLATOR

* Provides a sine wave signal from 10 ¢ps to
100 ke = Ouipub level within =1 db when working
into 800 ohms (reference 5 kc) = Power oulput,
variable fto above 150 mw = Hum and noise, —70

db at 5 volfs output « Distortion is [ess than .2%
at 5 volts output from 50 to 20,000 cps, slightly
higher ai higher output and frequency exiremes.

These instruments are supplied with many B.C. station installafions
for FCC Proof-of Performance fesfs,

BARKER & WILLIAMSON, Inc.
Radio Communication Ceuipment Since 1932

BTiliwell 8-5681

BRISTOL, PENNSYLVANIA -«
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NEW LAFAYETTE
Deluxe <
Professional
Quality
4-TRACK
STEREO

Sound-on-
= Sound

TAPE DECK

Built-in Transistorized
Stereo Record/FPlay Preamps.

- RK-140WX
50

No Money Down

SHOWN WITH
OPTIONAL CASE

Begin your stereo component system with this oustanding tape recorder repro-

ducer. Superb Electronics, smogth, dependable tape transport MPlays:

4-Track

Stereo Tapes, 2-Track Stereo; 4-Track, 2-Track and Full Track Monophonic Il Rec-
ords 4-Track Stereo or Mono: Sound-on-Sound MFreguency Response 40-18,000

cps at 7% ips M 2-Speeds: 3% ips & 72 ips W Plays Reels up to 7
inches. Complete with 4 connecting cables and empty tape reel.

RK-143WX as above but with carrying case

1 Rush me FREE

LAFAYETTE Radio ELECTRONICS

Pages 1963 Catalog - -

L

Net 114.50

|
LAFAYETTE Radio ELEETRDNIDSI
Syosset, L1, N.Y.

OTHER LOCATIONS:
Jamaica 33, M.Y. Scarsdale, N.Y.

New York 13, N.Y. Paramus, N.J.

— Plainfield, N.J. Newark 2, N.J.

fronx 58, N.Y. Boston iD, Mass,

CIRCLE

B DEPT. AJ-2 BOX 10, Syosset, L1, NY. 388 Giant Sized

l RH¥-140 Tape Deck § ... .. .. Enclosed

|

IN.&ME = —

lADDRESS

IC‘TY ZONE STATE
L---_--—-----_-----—-----_-

- Matick, Mass. OPENING FALL 19624
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UNEQUALLED

PERFORMANCE

The unique feature that makes
SCHOEPS audibly superior to all
other microphones is its patented
multiple-pattern, single metal dia-
phragm construction. It guaran-
tees the smoothest high fre-
guency response and highest
{ront-to-back discrimination P
in the cardioid pattern.

BEST! Transient response
— low inertial dia-
phragm system means
clearest  definition

at highest level.

BEST! Fre-
QUENCY response ¥
— no high [re- /
quency peaks to L e

cause shrillness, e

LOWEST DISTORTION! Never
exceeds 0.3¢% at sound pressure
levels to 115dB. Switchable at-
}Ienuawr; 15dB before preampli-
er.

FRONT TOQ BACKE RATIO —
Highest wideband rejection over
the important midrange: at least

COMPARE THE SCHOEPS in

{four own studio or on location.
ou will find the Schoeps system

vastly superior to any cnndy:rlscr I

microphone. Write or phone for

demonstration. Literature avail-

able on request.

International Electroacoustics
Inc.
333 Sixth Ave., New York 14, N. Y.

212 WAtkins 9-8364
CIRCLE 1044

ISOTONE

acoustical tone equalizing music system

AN ACOUSTICAL LANDMARK

In selling our® music system we not only use
words, of course, in good faith, we also offer
their  fulfillment. Tsotone’s sound will be
found outstanding, perhaps even revolutionary,
because jt is the kind of sound one would
{ expect from a device the specific function of
| which is the mirroring of natural sound.
Isotone effccts this by atmospheric, air-mass,
pressure, not air resistance as such. Thus Tso-
tone’s transducers ‘breathe’ under perfect
linearity and contrel. Listen to the precision
of Isotone’s bass, Brochure. Dealers, attention.
IMustrated: the Ercica, 6 eu. fr, $209,

* italics

ISOTONE ASSOCIATES
3402 Third Avenue New York 56

CIRCLE 1048
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has had wvery adverse experiences with
four-treck stereo recording. He experienced
a very restricted dynamic range and found
the vecording level teo be highly coritical
with distortion and tape hiss prevalent in
many instances. It g true I would like the
savings of four-track stereo, but not at the
risk of any loss of high fidelity, or in diffi-
eulty of taping. I would appreciate your
personal opinion, as there is a lot of beau-
tiful music waiting 10 be recorded,

A. T am inclined to vote for a guarter-
track (four-track, as you ecall it) tape
machine, provided that you get something
in the top quality elass, Quarter-track
machines have become virtually the stand-
ard for home use, and almost all commer-
cial prerccorded stereo tapes are now of
this variety. Top-quality home machines
are able to achieve signal-to-noise ratios of
about 55 db at 7.5 ips, quarter-track, based
on a recording level producing 3 per cent
harmonic distortion at 400 eps. This meets
high fidelity requirements. By going fo a
half-track machine you wouldn't be doing
much better.

True, some home machines fall appre-
ciably below 55 db signal-to-noise ratio,
and therefore cannot be ¢lassified as high
fidelity instruments. Quite a number of
liome tape recorderz attain signal-to-noise
ratios of only 45 to 50 db at 7.5 ips, quar-
ter-traek. The 5-db difference between 50-
db and 55-db signal-to-noise ratio is very
precious.

Hzlf-track machines are less subject to
drepouts (sudden, brief reductions in vol-
ume) because of inconsistencies in the tape
oxide. The wider fhe track, the more
chance there is for variations in oxide to
average out, resulting in greater constancy
of volume. But the continual improvements
in tape have made dropouts much less of a
problem than they were years ago; so
mueh so that, if you use tape of the best
quality, you are unlikely to find that the
problem exists even when operating quar-
ter-track,

Quarter-track is advantageous over half-
track with respeet to azimuth alignment
{adjusting the head so that the gap is
exactly at right angles with the long di-
mension of the tape). Azimupth is quite
crifical in order to preserve response out
to 15,000 cps at 7.5 ips. But the narrower
the track, the smaller is the treble loss for
a given degree of azimuth misalignment. In
4 stereo head, the two gaps are never per-
fectly colinear, that is, exactly in the same
vertieal line. Aceordingly, it is not possible
te obtain perfect azimuth alignment for
both gaps; high frequency response must
suffer on one track or the other or a bit
on both. But with a quarter-track head
there is less suffering.

In sum, using a top-quality home tape
machine, you should be able to record all
that beautiful music with beautiful fidel-
ity on a quarter-track basis.

Q. I would hke to know if you could
tell me where I can purchase the stardard
test tape Ampexr 5568 af ¥.5 ips and the
BCA tape 12-5-84T.

A. T believe that you ecan obtain the
test tapes you want from one or more of
the large electronic mail order houses. A
number of the large audio dealers also
carry test tapes. By thumbing through the
pages of one of the andio magazines, you
can find the names of a number of mail
order houses and aundio dealers. I don’t
know whether Ampex and RCA sell test
tapes directly to the consumer, but queries
to them should at least bring information
as to the dealers who carry their tapes. Z&

——CLASSIFIED—

Rates: 10¢ per word per imstrtlan for nomcommertial
advertisements; 25¢ per word for commecsizl adver-
tisemants. Rates are net, and no dlscoants will W
allowesd. Copy most be accompanfed by remittanee In
folf, and must reash ths Naw York offes by the
fest of the month preceding the date of lssue.

HIGH FIDELITY SPEAKERS REPAIRED
AMPRITE SPEAKER SERVICE
168 W, 23rd St, New York 11, N. ¥, CH 34812

ENJOY PLEASANT SURPRISES? Then
write us before you purchase any hi-fi. You'll
be glad yon did, Unusual savings. Key Elec-
tronies, 120 Liberty 5t., New York 6, N. Y.
CLoverdale 8-4288.

WRITE for quotation on components, re-
corders, FREE catalog. HI-FIDELITY SUP-
PLY, 2817-VC Third Ave., New York 55, N. ¥

SALE ITEMS — tapes — package

quotes.
Bayla, Box 131-0, Wantagh, N. Y.

WE RENT STEREQ TAPES : hoth 2- and 4-
track; all labelzs; over 2500 different. FREE
BROCHURIE. Stereo-Parti, 8111 Centinela
Ave., Inglewood, Californin.

SELL : NATIONAL YCRITERION" AM-T'M
tuner. Perfect condition; recently checked at
National factory, $89 postpaid. Albert Murray,
Bickert Terrace, Clarence, New York,

LP RECORDSE FROM YOUR TAPL. 40 min-
utes, $6.00, p.(}j. Write for quantity prices.
Quick service. Custom Recording, 923 Kansas
Ave.,, Kansas City, Kansas,

SHELL : Professional tape recorder Presto
#8000 li-track; speeds 7Y%, 15 ips. Excellent
condition, £850. Lester Salerno, 2212 Hudson
Blvd., Jersey City, N. J

SELL: 19 2400-foot 4 -inch Secoteh 1114
tapes. Seals unbroken $8 each, 2 RCA 441330
mierophones, 575 edch. Clean 10%:-ineh alumi-
num reels (4-in) in boxes, 31 each. Altee
G708 microphone, $50. Will ship. M. 15. Boyd,
2024 Bowser Ave., Dallas, Texas.

SELL: Two Electro-Voice factors-finished
Royal 400's, wired Citation I and IT, Weathers
professional record player. Used three months.
Cost $1248.10 with ac¢cessories. Sell for $020.
Steve Anshutz, 904 East 2nd, Ellenburg, Wash-
ington.

FOR SALE : Loudspeakers, two Bozak model
B-302A, urban oil-finished walnut. Like new,
used very little. $165 each. L. J. McDonald,
316 Meisner Avenue, Elkkart, Indiana.

WANTED : Circuit, suitable for home con-
struction, of very small, portable, transistor-
ized, battery-cperated r.f. generator capable
of producing audio apecirum nolse over the
band 500 to 2000 ke without turning. Wil
pay reasonable price. Francis Daniel, 945 West
End Avenue, New York 25, N. ¥

NEW professional Ampex 354 recorder,
21475. Two KLH-9 speakers, $475 cach.
Wialker, 76 Elm 5t., Northampton, Mass,

SELL: Bell T-238 deck with case, 4-track,
record/play; Harman Kardon TA-230 AM-FM
tuner/sterep  amplifier, Wil  take MPX
adapter ; best offer. Stephen Leberer, 2232
Seuth Clermont 3t., Denver 22, Colorado.
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ALL NEW
BIG RECORD BRUSH

“Here’s @ brush that covers the entire
tracking surface of your records. Designed
especially for monual operating  turn-
tables, turns out of the way for oulo-
malic operation. Made of MACHINED
ALUMINUM with a LARGE CAMEL'S HAIR
BRUSH that will last the life of your turn-
tabla, After several revolutions of the
record, you will notice an improvement in
sound caused by the removal of dust
particles from the playing surface. This
is not a toy, but a fine piece of equip-
ment with quality and service built into
avery inch. Mokes @ PERFECT GIFT. QNLY
$4.95 (postpoid). Send check or maoney
order to PRECISION MAMUFACTURING
CO., BOX 232, AURORA, INDIANA.

" GIVE YOUR RECORDS A. CLEAN.SWEEP TODAY "
CIRCLE 105C

DON’T BUY HI-FlI..

components, of tape recorders until you get our low,
low return mail quotation,

*ost all brands in stock under Mfrs. Franchise. *We
guarantee “We Will Not Be Undersold.”” *Ensy-Pay-
Plan, *Trades accepted. *1l5-day money-back guarantee.

HI-FI RECORDING TAPE-7"* guoranteed Ist quality

3-23 24 4+

224-3" 2257 Acetale .45 .39
124 1200° Acetate 1.0% 89
14M 1200' Mylar 119 1.08
184 1800° Acetate 1.459 1,45
13M 1800° Mylar 1.99 1.85
24M 1200* Mglar 2.59 2.40

any assertment permitted for 24 4+ price, Add 15¢ per

HI-FII]EEITY

reel  postage and  handling.
10¢—=24 + Continental TSA

220-U E. 23rd 5t.
v MNew Yaork, N. Y.

CIRCLE 105D

| ARTISAN ORGAN |
“King of Kits” |

The nitimate !n ornanl
tone & styilng

skip dealer protts and |
faetory labor |
Pay as yom bolld &
play &s yon balld |

« No previoms technleal |
sklll regnired 1
L » The orlglnal  baild-it-

] yaorseli organ
i + Chols of modals from $1750 to §5500 [
I Write today for details i
L4949-A York Blvd., Los Angeles 42, Calif.

CIRCLE 105E

AU]]II] unlimited

Specializes in SAVING YOU MONEY
~ FACTORY FRESH COMPONENTS
» LOWEST POSSIBLE QUOTATIONS
& FAST DELIVERY
We are FRANCHISED for most Hi-Fi [ines.
Orders SHIPPED PROMPTLY from our largs

stock, RECORDING TAPE ot LOWEST
PRICES. FREE STERED CATALOG.

715-A Second Ava, (38th o
St.), New York 16, N. Y. GEIUeIV gL IRt T o

CIRCLE 105F

jﬂm /Vaied,...

® Acoustical Consultants Organize. The or-
ganization of a National Council of Acous-
tical Consultants was formally announced
this weel. This is & group of firms who
supply information and do research on
noise and acoustical design problems. The
new Council is dedicated to encourage ad-
herence to better standards of acoustical
performance in buildings and to control
noise wherever found. Membership is open
only to firms having primary interests in
acoustical consulting engineering, How-
ard C. Hardy of Chicago was elected presi-
dent, Michael J. Kodaras of Long Island
City is vice-president.

# TelePrompTer Plans Acquisition. In
furtherance of its expansion program,
TelePrompTer Corporation has entered
agreements for the acguisition of Conley
Hlectronies Corp. of Bvanston, Ill., and
TelePrompTer stockholders will be asked
at a spoecial meeting on Oct. 9 to approve
mortgages to secure the reguired bank
loan, according to president Irving B.
Kahn. Conley manufactures endless loop
magnetic tape cartrideez and related
products.

& Jerrold Names Vice-Presidents. Accord-
ing to a recent announcement by Sidney
Harman, president of The Jerrold Corpora-
tion, Roland J. IKalb has been appointed
vice-president and general manager of
IPilot Radio Corporation; Robert H. Beiss-
wenger appointed vice president of Jerrold
Electronics Corporation; Donald Spanier,
Harman-IKKardon, Ine, becomes vice presi-
dent; and Paul Garrison, vice president of
Technieal Appliance Corporation.

¢ Foy Forms Consulting Firm. C. Arthur
Foy, former marketing manager of Vega
Electronics Corp. following séven years
with Ampex Audio, has announced the
formation of C. Arthur Foy Co., consult-
ants in marketing and commercial pro-
ceduras, located at 1550 Siesta Drive, Los
Altos, California.

& Wew Sales Manager for Gray. Stuart S.
Wood has been named Sales Manager of
Gray Research and Development Co. Inc.,
Elmwood, Conn, according to T. Gerald
Dyar, president of the broadcast equip-
ment manufacturing Company.

# Thomas Organ Appoints. Murray
IFiebert has been named Eastern Regional
Manager for Thomas Organ Co., accord-
ing to Joe Benaron, president. Mr, Fiebert
held his post previcusly, leaving in 1958
to serve as president of Capital Syndica-
tion Corp. New York business and sales
consulting firm.

¢ COMPONENTS, TAPE RECORDERS ¢
e Write for ocur Jow quotes on your cholee of com- o
@ poncuts. Save more on ‘‘pkges.” All factory sealed. g
® Send for ““Monthly Speclsls’” bulletin. .
[ ] HI-FI RECORDING TAPE .
. Splice Free (except 2400') freq. resp. *
- 20-20,000 cps. 15 day money back guarantee. .
L 3-11 12-23 24+ @
& 1200° 7" aestate  ..... §1.29 35117 § 59 e
& 18007 7" aeetats 1.79 1.59 140 ®
® 1800° 7% mylar ...... 195 1.85 183 @
® 2400’ 7" mylar ...... 2.69 2.59 245 ®»
® 2400’ 7* tensillzed mylar 2,89 2,95 2.50 &
* Can Be Assorted. Add 15¢ Postage Per Reel L d
: 10¢ For 24 Lots :
L] 125-M East 88 St., New York 28, H. Y. @
. ’(% .
® CARSTON .

CANADA
High Fidelity Equipment

Complete Lines ] Complete Servica

Hi-Fi Records — Components
and Accessories

LECTRO-VOICE

126 DUNDAS 5T. WEST. TORONTO, CANADA

l SOUND SYSTEMS

CIRCLE 105G
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CIRCLE 105H

TAKE THE TIME
. to write to us and we will show you hiew to keep your
HI-FI COSTS LOW!

BRITISH EQUIPMENT—Amplifiers, Tuners, Speakers,
Motors, Pick-ups from the United Kingdom HI-Fi Mall
Qrder Speeialists carefully packed, insored and shipped
promptiy at minimum cost.

C. C. GOODWIN (SALES} LTD, (Dept. A}

7. The Broadway, Wood Green, London N.22. England.

CIRCLE 105K

"
B rack modef

}-’M })erea Multiplex
Signal Generator

Produces the FCC specified
composite Stereo Multiplex
signal,

Production alignment and test-

ing of Stereo Adaptors, Tuners
and Receivers.

Servicing and alignment
of Tuners and Adaptors.

Model MX—16G cabinet $250.
Model MX—1G rack $255,

SAVE #100. Build your own

Precision MX—1G Generator
—kif $150,

Send complete data and specs. []

For prapoid shipment in U.5.A., zend theck
or money order 1o: KARG LABORATORIES

182 ELY AVENUE, S. NORWALK, CONN,
|

CIRCLE 105A

TOP ALLOWANCE
FOR YOUR USED COMPONENTS

WHEN YOU PURCHASE
The SHERWOOD 5-3000 IV

FM/MX STEREO TUNER

with “Acro-beam’’ Tuning
Features 7" expanded slide-rule tuning scale, Auto-
matic Frequency Scale, speciol inter-channel hush
system which eliminates noisy “hash” batween FM

channaels.
TRADE 4 WAYS

TRADE Hi-fi for hi-fi_ ]

TRADE Amateur radio* for hi-fi

TRADE Hi-fi for amateur radio 1
TRADE Amateur radio* for amateur radio*
Includes HAM; SWL; Citizen's Band; Test Equipment

AUDIO EXCHANGE EXCLUSIVES:
Trade-Back Plan « MNew Eguipment from over 100
manufacturers « Used Equipment sold on 10.day un-
conditional money-back guarantee . . . plus 90-day serv-
ice warranty » Special GE credit plan « Custom Instal
lation for stereo and monaural equipment. ¢ Hl Fi

sarvice laboratory,

Get more! Pay less when you trade at

audio exchange

For Trading info., write dept. AH.

PLEASE MAIL ALL ORDERS AND 'NQUIRIES TO JAMAICA
$53.21 Hillside Ave., Jamaica 32, H. Y. « AXlol 77977
WHITE PLAINS, N. Y. BROOKLYN, N. Y. MANHASSET, N. Y,
203 Mamaronech Ave. 1065 Flatbush Ave. 451 Plandome Rd.

CIRCLE 105B
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PURCHASING
A HIi-FI
SYSTEM?

TIME PAYMENTS AVAILABLE
Up to 2 years to pay!
i\llm lnLnninQ"
' .
Send Us| 5
Hartley*

u
Your Llst 0[ glg:::.r?rﬂ“ﬁesourdt

Janszen

Wharfedals

SL Citi Band
Components | < s |
F A 1c'oxus Crysl:‘:_k_"
OF A | Sepesionn+vidns
:Ihmhnr:Kurdon
Package | torevieen.
Sherwood®
ESL # Frazier

L]
QHOiallon Superscopa

gunl Cluingi.r
caen & Leo
AIREX Dysakit e

x . . 20
WON'T BE Thorans®

Dynakit « Fisher

UNDERSOLD | Finco » EcI
g.Wu!dR ;.
ony # Ko.

ANl merchandise is chu‘;j.,-,ge, Rt

brand new, factory Browning

fresh & guaranteed. Garrard » Norelco
Miracord

Free HI-FI Cotalag Goneral Radio

Rei-O-Kur
AIREX £
Tandberg*
Fairchild
Pickering & Gray
Audic Tape
Muognccord”

Rockford Cabinets
CORPORATION Artizan Cabinets
85-AMCortlandt5¢.,N. Y. 7. WO 4-1820

*FPuir Traded

CIRCLE 106A

Chief Fidelitone
ingredient:

QUALITY

We don’t use just diamonds—we
use gem stone quality diamonds.

And it’s the same with each
component of each Fidelitone
diamond needle. The finest ma-
terials, engineering talent, and
workmanship — all combine to
assure you of quality needles
for quality sound reproduction
equipment.

When you need a needle, get
quality — specify Fidelitone —
on top since 1929,

Fidelitone

“Best buy on records”
Chiecago 26, Illinois
CIRCLE 106B
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4-CHANNEL
AUDIO MIXERS

_ Pean 3{;‘0{(‘

£ Sh"'r:hcm\sf

Switchcraft 4-channel high impedance mixers
allow you to feed up to 4 signals into a single
output to your recorder or amplifier.
Transistorized Mixers give you low noise level,
low distortion, response—20 to 20,000 cycles,
Individual gain adjustment in each of 4 chan-
nels. Unique Lever Swiltch allows you to select
2 Stereo channels or 4 Monavral channels. In-
put and Output Jacks on back of unit accept
standard 2-conductor Phone Plugs. Tan finish,
metal cabinet. See list below far all types.
TRANSISTORIZED MIXERS (buHery incl.)
Part No. 306TR—Stereo-Monaoural {with switch)
U.S.A. List $37.50

Part No. 301TR—Monaural only
W.5.A. List $30.0C
NHON-TRANSISTORIZED MIXERS
Part No. 306—5tereo-Monavral [with switch)
U.5.A. List $22.50
Part No. 3057 —Monavral only
U.5.A. List $19.50
Conlact your dealer or write us for
nome of deoler nearest you.

‘En‘\‘\\\\\\l\"\ =

C!RCLE 106C

AT HH
N
m:'moﬂux
U e T

Dynamic

HEADPHONES

Standard of the World

Unexcelled for —

® Quality
® Frequency Response Range
® Durability & Ruggedness
® Comfort
@ Noise Exclusion
PERMOFLUX headphones
carry a life-time warranty!

Write for catalog

PERMOFLUX CORPORATION

P.O. Box 1449, Glendale, Calif.
CIRCLE 106D
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TYPICAL INSTALLATION? Maybe yes, maybe
no, but with Viking Tape Components you
choose the performance you need for the in-
stallation you have planned. Write for full facts!

a critical
look at
Quality
Tape
Equipment

AN

A\

7

S TAST IOAWARD  REWIND

| SRy

The new Viking 86 Series Transport...

High performance guaranteed from the laminated, metal-faced heads to
the reliable 2-motor, flutter-filter drive. Available with a variety of stereo
and mono head configurations to meet individual needs. Playback
capability 20-20,000 cps -+ 2 db. Tape run-out switch; 3% and 7% ips;
head shift; tape lifters. Erase-Protek, of course. Priced from

$132.00, varies with quantity and type of heads.

The RP83 Recording /Playback Amplifier...

Styled to match in appearance and performance with the 86 Series
Transport. 80 kc bias frequency for full fidelity extended range recordings.
One-volt output (playback) to music system, Mixing controls on

“Mike' and “Hi-Level" inputs. Large YU meters, operable in recording
and playback modes. Recording indicator. Net Price $87.50

(two required for stereo recording).

For complete technical literature, visit your
franchised Viking dealer or write to:

NG oF MINNEAPOLIS, INC.

9600 ALDRICH AVE. SO., MINNEAPOLIS 20, MINNESOTA




PRETTY

as a picture

."TOUGH
as nails!

Model 633

SETTING NEW STAMNDARDS IN SOUND

THE NEW ELECTRO-VOICE
MODEL 633 AND 634
UTILITY MICROPHONES

Now! An exciting new answer to your most
demanding microphone needs! The Eleciro-
Voice Model 633 and 634 wlility micro-
phones. Handsome new style wedded to
rugged, dependable performance. Looks
good anywhere...sounds greal everywhere!

Specify the Model 633 for fioor or desk
stand wsc in school sound systems, tape
recorders or industrial applications. Choose
the Model 634 for custom mounting on
boom or gooseneck in language laboratories,
paging systems or wherever semi-permanent
mounting is required.

Identical except for mounting, the 633 and
634 both feature a precision dynamicelement
with remarkable E-V  Acoustalloy® dia-
phragm for smooth, peak-free response and
unparaileled reliability despite high shock,
moisiure or heat. The generous diameter
plus a high-cnergy magnetic structure offers
excellent sensitivity for every application.

The precision dynantic element is carelully
“packag in modern, unbreakable Cyco-
lac* plastic combined with a satin-chromium
finished, high-density dic casting that soaks
up abuse yet stays attractive for yeuars.
Handy on-off switch is included. Choice of
high- or balanced low-impedance models.

In every way these fresh new dynamics set
new standards ol appearance and perform-
ance. .. yet the price is surprisingly low!
The result of advanced engineering plus the
most modern and efficient production facil-
itigs in the industry ! Make the Electro-Voice
Meadels 633 and 634 your new stundards of
ufility microphone excellence, today!

*T M. B
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