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One of a Series

the power

With R CA' 70 2 7"" A .« the high-power-sen;i-‘ivity

audio output beam power tube with extremely low distortion

The tonal complexity of the trumpet is indicated in these power-
[requency spectra, which show !2 perceptible overtones above a
Jundamental high-range note (698 cps). and 24 above a low-range
note (175 cps). You capture the full dynamic range and tonal range
with the RgA-7027-A in your audio output circuits.

Here is the top performer in aundio power output tubes: RCA-
T027-A! It's a high-perveance beam power tube with high
power sensitivity and extremely low distortion, designed espe-
cially for top-quality audio systems. Two 7027-A’s in Class
AB: push-pull can deliver up to 76 watts power output with
total harmonic distortion of only 24!

Special design features help assure cool operation: new S-311
plate material, large grid-No. 1 radiating fins, and short stem
leads. Double-base-pin connections for grids No. 1 and No. 2
provide flexibility of circuit arrangement, and assure cool
operation of the grids to minimize reverse grid current.

RCA Electron Tube Division—Field Dffices
EAST: 744 Broad Street, Newark 2, New Jersey, HUmboldt 5-3900

MIDWEST: Suite 1154, Merchandise Mart Plaza, Chicago 54, Iil., WHitehall 4-2900
WEST: 6355 E. Washington Blvd., Los Angeles 22, California, RAymond 3-8361
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For audio power output that does credit to your best designs,
specify RCA-7027-A. For information check with your RCA
field representative, or write: Commercial Engineering, RCA
Electron Tube Division, Harrison, N. J.

The Most Trusted Name in Electronics
RADIO CORPORATION OF AMERICA

WWW.ammearieantadiahistary. com .
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only for these who want the-ultimate

J0.5-3000 1

FM/MX STEREO TUNER

The FM tuner that has everything . . . 0.95v
sensitivity, 1nterchannel Hush noise muting
system, “Acro-Beam'’ tuning eyz, cascode bal-
anced input, automatic freguency control,
“focal-distant” swilch ... now brings you
the only

FM TUNER with “CORRECTIVE"
INVERSE FEERBACK
Every high fidelity amplifier Yoday incorpor-
ates “corrective’ inverse feedback for lower
distortion and improved response. Now, Sher-
wood brings the same performance benefits
to the S-3000 XL FM Tuner; these include
reduction of distortion due to cvermodulalion
| by the FM stalion and better quality long-
distance reception.

|
|
i
i
|
|

READY FOR FM STEREO

in 2 Stereo. multiplex adapter. Ofher features

slide rule-tuning scale; cathods-follower out-
. “put, and front panel oufput level cantrol.
i Sherwood Electronic tahoratories, Inc., 4300
“N. California Ave., Chicago 18, Ill.

(%) Other fine Sherwaod Tuners;
© 5-2000 £ AM-FM Tuner $145.50
: 8-2200 AM-FW MK_§tdreo_ Tu[ler $179.50

For complete technlcal detalls write Dept, A-10.

_ Stereo via FM mulliplex broaccasting is just -
around the corner. The S-3000. [ contains |
chassisispace and all controf facilities to plug

include flywheel tuning, plus 7% expanded -
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Silky Tone

from  QOrient

MOVING MAGNET
STEREO CARTRIDGE

NEAT
VS-500

SPECIFICATIONS

Operating Principle/
Moving magnet

Stylus Diameter/ -
.7mil or 5mil
Frequency Response/
30-18000 cps
Stylus Pressure/ g
3—5 grams
Output Signal/
5mV 1000 eps 5 em/sec
Stereo Separation/
30dB 1000 cps
Compliance/
4 x 10-¢ em/dyne
Stereo Balance/
+ 1 dB 1000 ¢ps
D.C. Resistance/
1.2 kQ
Load Resistance/
50 kO

NEAT ONKYO DENKI1 CO.,LTD.

No. 4, )1-chome, Kondo Hatagocho,
Chiyodo-kv, Tokyo, Japan

JOSEPH GIOVANELLI"

Two Speakers and One Amplifier

Q. When connecting an S-olom  lond-
speaker and a 16-ohm loudspeaker lo one
monophonic amplificr (so that both loud-
speadeers will be operaling ot the sane
time), does a person connect them to the
#-ohm and the 8-ohm output taps?

17 this conmecting of the loudspeakers
to the ontput taps which are 30 per vént
lower thap the loudspealer's rated imped-
anece is the proper procedure, please -
plain why this is trie. Name withheld,

A. When you conneet an S-ohm and a
16-ohm speaker to your amplifier for simul-
taneous operation, connecet the 8ol
speaker to the 4-ohm tap and the 16-ohin
speaker to the 8-ohm tap, with the other
sides of the speakers hrought to the eom-
nion or ground ag the case may be. If vou
have two 8-ohm speakers, vou would con-
nect them both between the 4-ohm tap and
ground; two l6-ohm gpenkers wounld bhe
conneeted between the 8-olm tap and com-
nion, Two four-ohm speakers would have
to be wired in series and connceted he-
tween the 8-ohm tap and comnon. It is
best to connect speakers in parallel, but,
as in this latter ingtance, tt is sometines
impossible to avoid the series hookup.

Why is this neeessary? When fwo re-
sistors are connected i series, the total
resistance is equal to the arithmetieal sum
of the individnal resistances. It is obvious,
therefore, that the total of this combina-
tion must be greater than any of the indi-
vidual resistances making up the network.
The impedances ¢an be treated as though
they were pure resistances, so the two
4-ohm resistances when conneeted in series
will be equal to 8-ohms and must be con-
neeted to the S-olim tap.

Two resistances in parallel are equal to
the product of the resistances divided by

[ their sumi, This resalts in the value of the

combination of the resistances in parallel
being smaller than either of the resistancs.
Resistances, whether in series or in parallel,
ie ag a single unit having a different value
from any of the individnal units which
make up the network. The need to mateh
binpedanees between amplifier and speaker
determines the tap to which the speaker ov
speakers shall be connected.

When the impedances of the two speak-
ers are unequal, as in the case of your
8-ohm and 16-ohm speakers, you will
achieve a better mateh by not connecting

#8420 Newlirk Ave., Brooklyn 2, N. Y.

them direetly in parallel, but by connect-
ing cach to its hest tap on the amplifier.
1f the speakers are conuected in parallel
directly, there would be an unequal divi-
sion of power betiveen the two. Assuming
that the speakers are of equal efficiency,
conneeting to different taps as hag been
disenssed divides the power equally so that
each speaker will deliver an equal and full
share of the acoustical load.

The following questions were submitted
by Robert 1°. MeDonald, Oakland, Cali-
fornia.

Rotation of Speakers

Q). I have heard from different sources
that some spsakers should be rotated 180
deg. on their mounis to compenzate for the
sagaing of the cones. Is lhis true? If so,
haow often is {6 neeessary? Do all types of
speakers need lhis rotation?

A. When a speaker possesses low cone
resonance and high compliance, it often
nmeans that the suspension material which
centers and supports the cone has low
clastic limits. After a considerable time, in
such units, gravity exerts a downward pull
suflieient to streteh the suspension. If this
stretehing proeess continues long enough,
the voice coil will move far enough to rub
against the pole pieces. To avoid this, it
is a good idea to rotate the speaker 180
deg. so that the pull of gravity is then in
a direction to re-center the cone, This ro-
tation shonld be earried out once every year
or two. The need for a speaker to be ro-
tated does not indicate poor workmanship.
I cannot say whether yonr speakers mneed
this treatment. I can say, however, that
most speakers do not need it. I suggest
that if there is any doubt in your mind you
write to the speaker manufacturer regard-
ing this matter.

Distortion in Stereo Pickups

Q. Is there any simple way to check dis-
tortion in a stereo pickup? I would like a
method of determining if the distortion is
being caused by a worn styylus or by a de-
fect in the pickup design. This distortion
shows up particularly on trumpet passages.
These same passages sound fine on ancther
pickup which is part of another system. I
have tried changing preamps, power ampli-
fiers, and speaker channels. The distortion
still persists and sounds as if the Lrumpeis
are breaking up on peaks.

A. In checking pickup distortion, the
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only common sense

This is the

=== R &E’E_’ééﬁi

when you buy a spéaker system!

HE KNOWLEDGEABLE audio-hobbyist

demands that the components of his
sound system achieve the reproduction
of music which most closely represents
his personal approach to perfection.
He makes his choice of a speaker by
one common sense—the sense of hear-
ing—the one sensible way to evaluate
the tonal qualities of a speaker. Yes,
he buys by ear, by listening, by com-
paring to determine the sound of music
which is most natural, most satisfying.
His final selection is based upon a
deeply personal judgment of the
speaker which offers the greatest
listening joy.
Because of its magnificent musical
values the audio-hobbyist maintains
an inflexible preference for Wharfe-
dale. The name Wharfedale to him is
synonymous with the world’s finest
speaker systems. When he purchases a
new speaker system he does not desire,
and cannot be sold, any speaker sys-
tem except a Wharfedale. And, when
the demand for Wharfedale speakers
exceeds the supply, he will wait pa-

tiently, for months if necessary, for
his Wharfedale speaker.

Now, for this man and for those who
may profit by his special knowledge,
sound judgment and good advice,
England’s G. A. Briggs has created the
great new Wharfedale '60, the first full
range shelf-size speaker system which
incorporates the sand-filled principle.
Its compactness has been achieved
without a degree of compromise. The
Wharfedale *60 brings you rich, non-
strident high notes without electronic,
mechanical or acoustical tonal colora-
tion. The sand-filled panel, coupled
with specifically designed speakers
matched to each other and tuned to
perform perfectly within the enclosure
permits a full, rich, glowing bass com-
pletely free from any suggestion of
false resonances. This is why, of all
shelf-type speaker systems, the
Wharfedale *60, in our sincere opin-
ion, is the speaker system which
achieves the closest approach to the
perfect recreation of the live perform-
ance of music. Today, a great many

people who enjoy the emotional ex-
perience of music are buying high
fidelity components. It is unfortunate
that competitive advertising claims—
even though justified—far from being
a helpful guide to selection, often offer
a bewildering barrier to making an in-
telligent choice. But, of this you may
be sure. The one way to buy a speaker
system is to listen with your own ears.
If the sound pleases you, it is the
world’s best for you.

And, no one can satisfactorily evalu-
ate the characteristics of the speaker
which will please you most by employ-
ing any visual device which purports
to measure sound performance. We
feel sure that your high fidelity dealer
will advise you not to invest in any
speaker system which may provide
you with less listening pleasure until
you have heard the sound of the
Wharfedale *60. With the creation of
the decorator designed Wharfedale *60
the commonplace look of ordinary
stereo systems has been replaced by
the perfect proportion of beauty.

The Wharfedale ‘60 exclusive sond-filled ponel gives
optimum results with bass frequencies. It consists of
two layers of wood with o completely inert filler
of dry sond between them 1o permit cleaner, truer
bass down to 20 cycles.

The compoct enclosure offers performance generally
oscribed to an infinite bofle plus metered pre-bol-
anced wove pressure release. Finished on four sides.
Will perform excellently vertically or horizontally.

Note: A new Wharfedale
“‘chairside’" equipment cabinet
has been coordinated in styl
ing with the Wharfedale '60
Speaker System. The '“chair-
side’" cabinet holds your entire
stereg system...your record
changer, tuner, preamplifier
and amplifier., Priced at
$109.50.

For illustrated brochure write De;p;t. WRIO
Whurfedule Bivision, British Industrics Corp.,, Port Washington, N. Y.
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STEREO QUALITY SOARS TO NEW HEIGHTS

Presenting the

finest ceramic stereo cartridge

SRS

THE “PROFESS

~ T

ONAL QUALITY” 9!

Now, the ceramic cartridge proved in independent A-B listening tests to
perform as well as the highest-priced ‘‘professional’’ types. It's Sonotone’s
revolutionary new 9T. So superior, you can expect faithful reproduction
from the most robust musical passages to the most subtle overtones.

Sonotone’s new 9T series stereo cartridge:

GUARANTEES performance equal to car-
tridges costing up to 3 times as much—
as proven in A-B listening tests.

GUARANTEES highest compliance —al-
lows major reduction of tracking force.

GUARANTEES more than adequate chan-
nel separation.

GUARANTEES crisp definition.

GUARANTEES superior, more compact
mechanical design—including revolu-

tionary new needle design with instant
‘‘snap-in, snap-out” replacement needle
feature and built-in jewel tip protector.
ELIMINATES distortion —incredibly flat
response of 3= 1 db from 20 to 17,000
cps—cuts listening fatigue.
ELIMINATES dust pile-up—at recent
trade show the 9T ran 4 straight hours,
collected no dust.

ELIMINATES most record groove noise
or hiss—no “needle talk''.

Imagine, the 9T boasts all these “professional’” features...yet sells for
less than half the price of the least expensive “‘professional’’ cartridge.
Enjoy the finest stereo reproduction quality ever built into a ceramic
cartridge...with Sonotone's great new 9T — unsurpassed for perform-

ance —and for value.

LIST PRICE: 97-5...%16.50
(0.7-mil and
3-mil sapphires)

9T-S877. . .$16.50

(Sapphire-
Diamond)

(Two 0.7-mil
sapphires)

| 9T-SD. . .$19.50

Sonotone

ELEGTRONIC APPLICATIONS DIVISION, ELMSFORD, N, Y. DEPT. C26-100
IN CANADA, CONTACT ATLAS RADIO CORP., LTD., TORONTO
LEADING MAKERS OF

- 2

BATTERIES * CARTRIDGES - SPEAKERS * TAPE HEADS < MIKES * ELECTRONIC TUBES

first point to consider is stylus wear as
sueh wear will not only cause distortion
but will also damage records. Your dealer
probably has a mjcroscope to check the eon-
dition of the stylus. There are also devices
designed to keep an accurate record of the
number of hours the stylus has been used.
These ean be attached to the turntable at
the time of installation of a new cartridge
or stylus.

Since some records are recorded at too
high a level, distortion will result in most
cases. The fact that some pickups play
these same records without noticeable dis-
tortion, does not necessarily mean that
these pickups are superior fo the first one.
The second pickup may have poor transicnt
response which, in turn, makes it impos-
sible to reproduce the distortion heard
when using the original pickup. I am not
saying that this is the ease, but it can be.

I know of no easy way to measure fhe
distortion of a pickup. What you need is a
truly low-distortion test record, with enough
material of a wide range to test the tran-
sient response of the pickup. How does one
know that he has such a record? Even a
recording which has little distortion when
first played can deteriorate quite rapidly.
Records for this purpose are checked ount
by means of special light soureces which
display groove geometry. If you know you
haye a record with a given amount of dis-
tortion you can then test the pickup. If
the distortion in the pickup is less than
that of the dise, the distortion on the dise
will mask the pickup disfortion. No distor-
tion ean be defected below the level of the
piece of equipment in the test setup having
the highest percentage of distortion.

It is also necessary to know whether the
preamplifier and amplifier have low dis-
tortion. An oscilloscope and a distortion
analyzer are virfually mandatory.

Distortion in a Mike-Tape Setup

Q. I would like a method of checking
the source of distortior in a microphone-
tape recorder setup. Recently I made my
first pipe organ recording. Due to space
limilations, the microphone had to be 3set
midway between the chambers, aboul 12-15
feet jfrom the pipes. Although gain was
watched, distortion appeared on the play-
back on peaks. A subsequeni test wherein
a frequency test record was fed into the
lape recorder at various levels did not pro-
duce a similar distorlion even when delib-
erately over-recorded. Could this distortion
be in the microphone or possibly in the
acoustic characteristics of the room?

A. I rather doubt that this distortion
has to do with room acoustics. If there
were any rattles or undue resonances, you
probably would have heard them while
making the recording.

The distortion of your organ recording
can be another tricky one to answer. If
the organ was played at very high volume,
it is possible that the microphone was over-
loaded. This overload would produce dis-
tortion, If the mike held up, perhaps the
mike had sufficient ontput to overdrive the
first or second stage of the tape recorder
(ahead of the volume control). This would
result in an overly high distortion level re-
gardless of the setting of the gain control

(Conlinued on page 79)
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Belden has it...

Every wire and cable you need for
sound and intercom service and installation

Belden Sound and Intercom Cables are de-
signed and engineered for highest audio
efficiency and quiet performance. These
cables are available in a wide range of types,
sizes, and insulations, for all sound and inter-
com installations. Ask your Belden Electron-
ics Distributor for complete specifications.

Miniature Broadcast Audio Cable

—== 8731

= 8735

WIREMAKER FOR INDUSTRY
SINCE 1902
CHICAGO

8763
S T power supply cords e cord sets and portable cordage o
' electrical household cords » magnet wire o

fead wire o automotive wire and cable e aircraft
wires ¢ welding cable

Hi-Fi Connecting
Cable 8421
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TELEX

SUPERIORITY IN SOUND

s ®
wdyna-twin
PRIVATE LISTENING FOR THE
STERED AND HI-FI LOVER WHO
REALLY KNOWS SOUND

If you know sound, you can really
tell the difference with a TELEX
Dyna-Twin. Only the new TELExX
Dyna-Twin can offer music lovers
true third dimensional stereophonic
listening. Only the revolutionary
TELEX Dyna-Twin matched re-
ceivers can give perfect balance to
stereophonic or monaural reproduc-
tion—with economy!

With a TELEx Dyna-Twin there's
no more speaker placement prob-
lem, no more juggling furniture,
no more fiddling with controls! Just
sit back and let TELEX provide the
most exciting depth and direction
you’ve ever experienced.

Comfortable, too. The TELEX
Dyna-Twin weighs just 9 ounces.
Air filled ear muffs allow hours of
comfortable listening without tir-
ing. Seven-way headband adjust-
ment means perfect weight distribu-
tion and maximum relaxation.

Single non-tangle cord makes it
simple for young and old alike to
experience new joys in high fidelity
listening —in private. Sturdy Tenite
and stainless steel construction de-
fies even children.

IF YOU KNOW SOUND, YOU'LL INSIST
ON THE NEW TELEX DYNA-TWIN

For more information and a demonstra-

tion, see your TELEX dealer. Or write

directly to us.

ITeEM

Dyna-Twin Headset, cord
stripped and tinned .

Dyna-Twin Headset
Standard phone plug—
monaural, . . L.

Dyna-Twin Headset 2
Standard phone plugs—
stereol wvar 2 e T HDR-23%

Dyna-Twin Headset 3
circuit plug—stereo . HDP-53%

*Other impedances available.

TELEX

Communications Accessories Division
Telex Park, S{. Paul 1, Minnesota, CA710

MobpEeL No.,

. HDP-1

. HDP-2%

6

LETTERS

Tape Quality

SIRr:

You are promoting the 4-track tape.
That is the best thing you have ever done.
Everyone ig agreed. And the tapes are
mostly simply wonderful. At last we can
get good 4-track tapes.

But—just try and make a selection in
the average retail music store or sound
equipment store. Just try if. You are not
permitted to test the tape. You are not
permitted to have a portion of it played
back to ascertain just what it is, You have
no way of knowing whether it will appeal
to you or not.

As you know, the end of the tape is
sealed, and no one ig permitted even to
touch it. And I mean that, (I had one sales
person take the carton from my hand and
put it baek in the rack.) You get the idea
that they do not actually care to sell them!
I'm serious. I mean it i all respect. I have
tested this attitude in no less than fourteen
diffarent establishments. They frankly will
not let you make the purchase.

Yet any one of these same stores will
be happy to let you test their dise records
as mueh as you like and to help make a
desirable selection of either one record
or a dozen. You may play them until you
have made your selection in one of the
cubicles they have for this purpose,

Not so with tape. They'll practically
throw you ont of the place. They say
you'll spoil the tape, you'll break it, yon
are not supposed to, you can’t break the
seal.

This is asinine. Almost every day I play
a tape or do something with a tape. Is
tapz so delicate, so forbidden, a thing that
will literally erumble away at a touch? T
have tapes that have been played hundreds
of times and they are exactly the same
now as when played for the first time.

My tongue is hanging ont to buy about
$200 to $250 of 4-track tape right now,
including mostly the classies. They won't
let me! But neither I nor any other sensi-
ble person wants to buy a “pig in the
poke”—that day has passed. Music is a
personal thing. What I like, you may not
like, and vice versa. . . .

J. Exeaerr CADE,
74 Woodfield Road,
Westwood, New Jersey

(This was excerpted from a much longer
and much more vituperous letter, bul it
gels the idea over. We, loo, wonder why
tape—always touted as Yeiny basically in-
destructible as compared to discs—could
not Ye played on demonstration machines
for polential buyers. UST has demonstra-
tion machines for playback only, but even
any tape recorder would be safe if the
bias-erase oscillator tube(3) were removed.
It seems to us that the dealers must dem-
onstrate iy they expeet to gell recorded
tapes. Ep.)

Record Quality

SIR:

I resent the fact that in order for me
to buy my favorite sterco records T must
take such a gamble in the quality of what
I get for my money. I recently purchased
gome high-quality equipment and built two
60-watt amplifiers from an article in
Auplo. The overhang of the stylug and the
stylus force are what the manufaeturers
specify, and T get less than 1 per cent IM
distortion from the preamp input to either
amplifier output terminal when driving
them approximately 40 watts with an TM

distortion test set. This is far more power
than T ever use. But alas, when T play a
new super-high-fidelity, complete-frequeney-
range stercophonic record I still must
gamble on what kind of sound I will get.
I have records with some bands clear,
some distorted; I have records with one
side distortion-free and the other irritating
to listen to; I have records with loud
swishes as the stylus passes a part of each
revolution and I 2also have records so
erystal elear and distortion free that 1
can close my eyes and imagine the per-
formers ave right in my home. These de-
fects are so aundible and irritating that
they must have been noticed during im-
gpection after manufacture. T cannot blame
my equipment as portions of the records
sound good while other portions, recorded
at the same level, do not. Neither were the
bad portions either all near the outer or
the inner portion of the record. The fuct
that these records were passed is, I feel,
an indieation of the econtempt the record
manufactarers have for the buying publie.
You could do a valnable serviee for your
readers, as well ag for yourself and the
record companies, by giving more empha-
sig to this obvious dereliction of responsi-
bility on the part of record manufacturers.
In the end they will hurt nobody but
themselves. It is not right to pay $6.00
for a stereo record when there is no as-
surance that it will measure up to the
technical specifications mentioned on the
jacket. There is always the chiseled needle
in the cheap phonograph in the record
stores to test them on, but I don’t think
that is worth menfioning as a solution,
Nor do I know of any dealers fhat will
allow the return of records once they have
been purchased and taken home,
CLYDE A. MCGOLDRICK,
FATO-ACAN Faeility,
APO 99, San Francisco, Calif.

(dnd that’s the record side. Probably
only abowt & per cent of those buying
records have equipment of sufjicient ex-
cellence to show up most defects—bul
that 5 per cent includes a high percentage
of Aublo readers. We belicve the jactory
should exchange fawlly records—obviously
not those damaged by playing on defective
ecquipment, but those can be detected easily
—at the dealer level, and any dealer want-
ing to build wp a quality-consciouns elientele
should be willing to handle the extra work
80 long as the factory replaces the records
to him. Eb.)

Tape Decks

SIR:

I am a hi-fi fan. ’'m a bit of a tinker,
too, capable of putting together a kit now
and then, or bnilding a eabinet. But my
main objective i musiec—and quality.

I have friends who operate tape record-
ers. I believe they are a different breed
of dog. They don't mind listening to good
music, but they'd rather monkey with their
machines. Musie iz only a vehicle. They
seldom buy a disc and never a tape—ex-
cept a blank. They record live musie or
dab from their hi-fi friends' dises, prefer-
ring to listen to second-rate reproduetion
of their own, rather than first-class store
stufl.

The market for recorded tapes is anmong
Li-fi fans like me. I'll buy recorded tapes
when I can buy a reasonably priced tape
deek. T want a first-class deck, to feed my
preanp from the heads, for $150 or less,

I believe there are thousands like me

(Continued on page 86
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Plug-in reliahility

with ALTEC

professional

\ audio equipment

250 SU CONSOLE Combining compact simplicity with mzximum flexibility through Altec advanced

design, the new 250 SU Altec has proven to be the ultimate in control consoles for TV, AM, FM,
recording studio or sound system use. Newly designed miniature plug-in preamplifiers, and utility
input devices of uniform size and interchangeability permit free range in number and type of

amplifiers used per caonsole.

Characterized by single unit construction for simplicity (amplifiers and controls within same hous-
ing) and economical installation, Altec’s 250 SU features an externally mounted power supply for
cool operation and isolation of strong magnetic fields.

Providing complete circuitry for all stereo or universal operating functions, there is no finer, more
reliable control console serving the audio industry. Individual components are available complete
with plug-in trays for custom and rack installation.

- Meets NAB, EIA, and
recording requirements

= “Plug-in"’ units com-
pletely interchangeable

+ Low Impedance mixing

» Speech-music filter

+ D.C. heater supply

« Utility input devices
for tape-disc-line-
networks, etc.

« Tube testing provisions

= Expandable to fack
fields, equalizers, etc.

THE 250 SU FEATURES:

» Up to 10 mixing
channels

» Single channel operation

» Two channel operation

= Two channel/three
channel operation

» “Stereo" operation

+ llluminated meters

+ Color coded controls

+ 16 connected inputs

« Microphone level or

“high level’ on any
input

458A “PLUG-IN” PREAMPLIFIER An extemely
simple, highly relfable, low noise preamplifier, the 458A
incorporates a_single stage push-pull cross-neutralized
vacuum tube circuit, transformer coupled to source and
(oad. Maximum rellabllity with unfailing performance are
achieved through simplified design featuring fewer com-
ponents, extremely accurate balance of Input and out-
{ml transformers, and premium quality pre-aged, shielded
ubes. The failure of either tube will not cause loss of
program.

SPECIFICATIONS GAIN: 40db unterminated input,
34 db terminated. POWER OUTPUT: 20 dbm at less
than .5% THD 50 to 15,000 cps. +25 dbm at Jess than
1% THD at 1 KG. FREQUENCY RESPONSE: - 1 db 20 to
20,000 cps. SOURCE IMPEDANCE: 150 or 600 ohms
(centertap for 600 ohms). LOAD IMPEDANCE: 150 lo 600
ohms (centertap for 600 ohms). OUTPUT IMPEDANCE:
Equal to load impedance. NOISE LEVEL: Equivalent input
noise: —126 dbm. POWER SUPPLY: 15ma at 275vdc and
.7a at 6.3vdc. TUBES: 2—6072/12AY7. DIMENSIONS:
13/4” W x 3 15/16” H and 9 11/16” L. COLOR: Cad
plate, dichromate dip. WEIGHT: 3 1/2 Ibs. (including
tray). SPECIAL FEATURES: Push buttons for individual
tube test. 40ma dc can be applied to center taps for
simplexing. ACCESSDRIES: 13225 Rack Mouniing Assem-
bly (for S units). 13401 Mounting Tray Assembly. 5981
Tube Test Meter. 535A Pcwer Supply.

ALTEC LANSING CORPORATION

A subsidiary of Ling-Temoco Electronics, Inc.

Dept. ADB-1

1515 Manchester, Anaheim, Calif. » 161 Sixth Avenue, New York 13, N.Y
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459A "PLUG-IN” PROGRAM AMPLIFIER A highly
reliable, low noise program amplifier with exceptionally
large power capability, the 459A consists of a 2-stage
push-pull circuit with a balanced negative feedback loop.
Push-pull operation of all stages provides reliability, inter-
changeabllity with preamplifiers for added gain and power.
Superior overall performance resulis from special input and
output transformer design of ultrafine balance combined
with premium quallty pre-aged shielded tubes. Program
:r%nsmiasion i5 not intcrrupted by failure of cither output
ube.

SPECIFICATIONS GAIR: 56 db unterminated input, 50
db terminated. POWER OUTPUT: 30 dbm at less than
.5% THD 30 to 20,000 ¢ps. + 35 dbm at less than 1% THD
at 1 KC. FREQUENCY RESPONSE: -1 db. 20 to 20,000 cps.
SOURCE IMPEDANCE: 150 or 600 ohms (centertap for 600
ohms). LOAD IMPEDANCE: 150 or 600 ohms (centertap for
600 ohms). NOISE LEVEL: Equivalent input noise: —126
dbm. POWER SUPPLY: 40ma at 275 vdc and 1.5a at 6.3vdc.
TUBES: 1-6072/12AY7, 2—12BH7, DIMENSIONS: 1 3%~ W
x 3 15/16” H x 9 11/16” L. COLOR: Cad plate, dichromate
dip. WEIGHT: 3 1/2 Ibs. (including tray). SPECIAL FEA-
TURES: Push buttons for individual tube test. 40ma dc can
be applied to center laps for simplexing. ACCESSORIES:
13225 Rack Mounting Assembly (for 9 units). 13401 Mounting
Tray Assembly. 5981 Tube Test Meter. 535A Power Supply.

ALTEL

WAV akmerieaniadiahistory com

535A POWER SUPPLY CGompact, highly
reliable, the 535A Is the DC power supply for
furnishing the operating voltages to the
Altec 458A and 459A amplifiers used together
with the Altec 250 SU Console. Externally
mounted to preclude hum, the §35A employs
silicon rectiflers in both the filament and
“B" supplies. The 535A connects to the 250
Su by means of a 4-foot muitiple conductor
cablc tcrminatcd in a type P306CGT Jjones
plug which ‘“mates" with a Jones receptacle
in the 250 SU Console. A single screw frees
the power supply unit from its mounting
bracket for inspection.

SPECIFICATIONS POWER OUTPUT: 275vde
at 275ma. At 275ma ripple is .02v peak o
peak max. 6.3vde at 13a. At 13a evc ripple is
1.5v peak to peak max. POWER INPUT: 117v
50-60 cps 245 watts at full load. RECTIFIERS:
Silicon. CONTROLS: 1. Power Switch. 2. Cir-
cuit Breaker (Push to raset). 3. 4 Position tap
switch (provides adjustment of voltage by
autoformer action to accommodate 2 to 1
range of loads). COLOR= Dark Green. WEIGHT:
16 pounds. SIZE AND MOUNTING: 7 3/16” W
x 9 5/8" H x 7" D overall.

©1960 Altec Lansing Corporation
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CHESTER SANTON*

The symbol & indicates the United
Stereo Tapes 4-track 7'2 ips tape
number. When Mr, Santon has lis-
tened to the tape only, the tape
number is listed first. Otherwise, the
corresponding tape number is fur-
nished by United Stereco Tapes.

Marty Gold: Skin Tight
RCA Victor LSP 2230

Leading the sound parade this month is
one of the hottest stereo digsec recordings I've
heard in what is still a specialized field—
elnborate percussion playing pop tunes to a
fare-ye-well. Until this item ecame along,
RCA’s recordings by Dick Schory's percus-
sion ensembie had the fleld pretty much to
itself. (‘Musie for Bang, Baa-room, and
Harp,” LSP 1866, and '“Music To Break Any
Mood,” LSP 2125.) Those sessions owed much
of their sueccess to the exceptional acouslies
of Chicago’s Orchestra Hall, the scene of
some of the most realistic classical stereo
recordings. Webster Hall in New York, used
by Marty Gold for his album, does not project
jLstrumental sound with quite the flair of the
Chicago hall but bis strings, woodwinds, and
brasses should help to bring lis percussion
ideas to a wider audience.

It's not emsy to decide where to begin n
description of some of the stunts pulled in
this album. They use twelve timpani. Some
are kettledrums of the chain-tuning variety
figured out by Saul Goodman of the New
York Philharmonie. Along with pedal-oper-
ated beasts, this collection of kettledrums de-
livers a range of almost rwo octaves, enabling
the arranger to use them as melody instru-
ments throughout the recording.

The music has been carefully selected for
this particular project; Hindustan, Jungle
Drums, Perdido, Hawaiian War Chant, and
50 on. Lest anyone miss the point, all the
drums nre grouped In front of the orchestra
in what amounts to o sea of skins stretehing
in gn unbroken line mcross the full width of
the area belng miked. At strategic intervals
nre placed more exotic items such as metal
and wooden tabla from Xndia, an Israell clay
drum, African log drum, and at least thirty-
8ix tunable bongos. It all adds up to a dem-
ongtration recording capable of puttiong the
finest gound system on its mattle and helping
to keep it there {n the months ahead.

More Drums On Fire
World Pacific & WPTC 1005

Tape enthusiasts can no Jonger complain
that they're not belng taken care of in the
drum department. The percentage of tape re-
leases devoted to jazz 1s still somewhat lHm-
ited but the situation ls improving. Unlted
Stereo Tapes gained@ access to some unusual
recordings when it added@ World Pacffic to
the growing list of dise firme now supplying
material for tape relenses. This is the second
drum anthology to appear on this West Const
label. Like ita companion recording “Drums
On Fire,” it offers a variety of talent within
ona release. The drummers featured are Ray

* 15 Forest Awe., Hastings-on-Hudson,
N. Y.
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Mosea and Armando Peraza of the George
Shearing combo, Benny Barth of Master-
sounds fame, Mel Lewis, and Count Basie's
“Keeper of the Skins”—Sonny Payne, Added
interest comes from oceasional contributions
by pianists Russ Freeman and Freddie Gam-
brell, tenor stylist Zoot Sims and guitarist
Jim Hall, But drums hold the spotlight. In
Brushes the mikes are worked at close ranga
for fine detail in the Mel Lewis brushwork
but the album's bigger moments come in the
Stan Kenton original Artisiry in Rhythm and
the Basie favorite Clap Hands IHere Coanics
Chorlie. In the former, Ray Mosca provides
the foundatlon Yor Peraza's Latin grmnastics
and Sonny FParyne ignited the fireworks in
Clap Hands. Considerably more “master bass™
may be found on this tape than {8 heard in
the stereo disc of the same performance. Own-
ers of recent-model tape machines should find
this a novel and, at thmes, instructive reel.

Tchaikovsky: Swan Lake
L'Orchestre De La
Suvisse Romande, Ansermet

London ¢ LCK 80028

Anszsermet's version of the complete hallet
Swan Lake received more than average atten-
tiorn when it appeared on sterep discs some
months ago. Listening to the same recording
on tape doesn't prompt me fo change my
opinion of the performance. I still get the
Jmpression that even the lightest amd most
carefree dances in the score are cansidered
pretty serious business by Ansermet. Other
conductors (Monteux instantly comes to mind
with Fistoulari a close second) seem W enjoy
the sheer entertainment in Tehalkovsky's bal-
Iets a split second bhefore the music reaches
the listener,

This tape, ample in dyoamic rapge, con-
forins to the standards of the stereo disc in
cleanliness of sound. Since both recordings
are products of London’s “middle period,”
gtereo sprend is only moderate. Within the
limitations of the miking tbeory used at the
time, tape still has the more convincing or-
chestral panorama.

Oscar Peterson Plays the Duke Ellington
Song Book Verve ) VSTC 232
Oscar Peterson Trio: Fiorello

Verve s VSTC 238

Musle composed or made famous by Duke
Ellington is never hard to take. One of its
over-engaging features {s the way It main-
taing its fdentlty in large and small instru-
mental combinations. This can be verified in
4 recent reel by the Osear Peterson Trio.
Peterson has not acguired hig keyboard fame
through recourse to introspection. His play-
ing has never sounded heartier than it does
In this eclosely-miked taping. The placement
of the trio in the recording studlo presenis
no complieations. In playbaek, they toe an In-
vigible line along one wall of the room. The
bass In the hands of Ray Brown and Ed
Thigpen's drums flank the piano at equal dls-
tance. With all three men ‘“out fromt,” the
drums have n prominence not usually found
in ¢€rio recordings. Most tape fans will wel-
come the riehness in transients. In fact, the
crisp nlceties of brushwork on a modern tape
may take away attention which normally
would go to the piano.

The roster of tunes Includes Billy Stray-

horn‘'s Take the A Train, invariably linked
with Ellfington's compositions in a collection
guch as this.

The selections from Fiorelo, althongh dl-
verting enough in (rlo treatment, still lack
the substance thaot an orchestra can give to
a show score. Admlirers of Peterson’s past re-
cordings of show tunes by Gershwin, Berlin,
Rodgers, and Porter will not find fanlt with
his loose-jointed and liquid appronch in this
folio. If forced to plck between the two tapes,
I'd tnke the Ellington album,

Flamenco Spectacular

Columbia WS 319
Sevilla, Cuna Del Cante Flamenco

London OS 25107

A few stereo dises of Flamenco song and
dance have managed tc stand out above the
average in terms of sound quality. Any one
whbo has devoted any time and eflort to the
search for optimum playback of Flamenco in
the relatlvely easy days of mona can appre-
clate the challenge presented to the stereo disc
by the castanet and guitar translents; not to
mention the thud of dancers’ heels.

This test was met {n earlier stereo records
issned under the Montilla, Audio Fldellty,
Mlektra, and Riverside labels. These latest
examples of the most sultry formm of folk
music should serve as a tonic to those de-
manding top sound and performances that
conld have oceurred omly im Spain. Colum-
bla’s Spanish afliliate, Hispavox, obviously Le-
lieves in the very closest miking under the
informal conditlong of a “Juerga Flamenca'
or Flamenco Jamboree. These contesis bave
been held for centuries by Gypsy singers,
dancers, and instrumerntalists. The brand of
gtereo featured In this dise takes one into the
crowd that surrounds the performers, making
it casfer to heur the couchiiug from the side-
lines which contlnues even during the pauses
between gelections.

London's native cast, concentrating on the
music of Seville, i8 beard in far diMerent
perspective. Although the chanting has the
same smoky intensity of true Flameénco, the
listener now finds himself on an imaginary
balcony overlooking the performers—sgo dis-
tant is the mlking in comparlson with the
Columbla technique. While I prefer the "gut-
tier” gunlity of the closeup guitar, there is
something to be maid for a vantnge point at
some distance from the rorrid tonslls of "“ean-
taores’” in full ery. A novel feature of the
London program is the refreshing sound of n
group of bell ringers from Andalucia. You
don’t go wrong with elther relense but I lean
toward the Columbia.

Esquivel: Infinity in Sound
RCA Victor LSP 2225

Arranger-conductor Bsquivel is on the loose
again In RCA’s Hollywood studios with exotic
stylings for orchestra and echo c¢hamber.
Maximum directiouality Is applied with a
lavish hand and every square footf of studio
alr shakes and quivers with tunes that used
to {dentify the great bands of the past., Don't
expect conventional updated versions of Harry
Jumex' Music AMakers or Tommy Dorsey's
Marie. Esquivel’'s Latin tempergment takes
these old favorites as a mere point of de-
parture for flights of fancy that arc unique
in 2 violently competitive industry.

Ralph Hunter Choirs: Two’s Company
RCA Victor LSP 2115

Stereo has encouraged considerable experi-
ment in the handling of choral music. This is
the first project I've heard that attempts to
cover on one disc nll the pop stereo tech-
nique up to the present time, Ralph Hunter,
whose Wild Wild West RCA album (LSP-
1968) was one of the fArst wide-range choral
stereo dises, sturts out wlith a Iarge stock
pile of voices, male and female, which he
molds into different combinatjons for each
standard tune in the album., All the usual de-
vices, without rccourse to ping-pong effecta,
are presented bere. The neatest stunt occurs
in the treatment of Richard Rodger's Funny
Valentine. The femnle volees furnish a word-
less curtain of sournd that serves as a slage-

(Continued on page 74)
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ANNOUNCING/
Two Great New Tuners!

F )-S5 HoH

WITH SENSATIONAL AUTOTUNE

B New and exclusive with FISHER! For
the first time—FISHER AutoTune makes
precise tuning antomatic! Complece with
front-panel indicator light.

OUTSTANDING FEATURES OF THE 100-R

m Cascode fronc-end. Remarkably high sensitivity, Three
IF stages on FM, Completely independent FM and AM
circuits for stereo or monophonic reception, Dual-display
Micro-Ray Tuning Indicator. Highly sensitive AM ferrice
antenna, Multiplex and recorder facilities.

m It rook Fisher to improve on Fisher! Our twenty-
three years of leadership in high fidelity reseasch
are reflected in this most superlative of all tuners
—the new FISHER 202-R! With new AutoTune,
plus —IF muting, a Fisher exclusive, for automatic
interstation noise suppression. 6 IF stages! Golden
Cascode front-end. Sensitivity, 1 microvolt for 20
db of quieting. Caprure ratio of only 1.5 db, by far
the lowest ever achieved! Assures optimum FM re-
ception in #/l locations. Eight front panel controls,
including a four-position AM switch, for maxi-
mum flexibility and convenience of operation!

$329.50

® Within its price range, the new FISHER 100-R
has no equal. Delivering the.same high-quality
performance thar distinguishes all FISHER tuners,
the 100-R will meet the requirements of the most
exacting audio enthusiast! Sensitivity, 1.6 micro-
volts for 20 db of guieting. Separate FM and AM
Level Controls. Amazing AM section delivers sig-
nal comparable to FM quality. Two-position AM
Bandwidth Switch. Precision-aligned AM ferrite
antenna. Five outputs: two amplifier, two recorder,
and one multiplex. To judge this outstanding value
—see it, play it, at your dealer’s today!

$199.50

WRITE TODAY FOR COMPLETE DETAILS « SEE US AT THE NEW YORK SHOW

FISHER RADIO CORPORATION « 21-29 44th DRIVE « LONG ISLAND CITY I, N. Y.

Expori: Morhan Exporting Corp., 458 Broadway, New York 13, N. Y. B Availabls in Canada through Canadian-Marconi
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Just Like Life

SPENT A LIVELY DAY of vacation and
l instruction, this last August 31, attend-

ing an ountdoor recording session that
was of special interest {o me. It was to
produce an absolute recording, that being
my own term of many years for a reeord-
ing, with no liveness, no room sound.

On various oecasions I've gone into the
peculiar properties of the absolute reecord-
ing, so unlike the ‘‘normal” or reverberant
recording, but this was the first time that
I had been present at an intentionally
“absolute” recording session. And this was
a full-dress oceasion, with four top-ranking
musicians, an engineering crew, stereo Am-
pex, Sony mikes, and so on.

Who would be putting solid eash into
such an absolute recording, utterly useless
for the normal purposes of home listening?
If you know the properties of recorded
sound, you'll understand why this particu-
lar job had to be of the absolute variety.
This was the master tape for a “live vs.
recorded” demonstration, the one that took
place in connection with the autumn New
York High TFidelity Show and will no
doubt be put on elsewhere as well. The
recorded sound of four pieces of music for
string quartet was fo be compared directly
with the sound of the same four musicians
playing “live,” the two infermixed, back
and forth, as the music continued un-
broken. The type of demonstration is now
familiar, but this one, it seemed to me,
tackled the basic acoustic and engineering
problems with a great deal of know-how,
both musiecal and technical.

It was taken for granted (as it has not
always been) that the pre-recorded sound
must be of the absolute variety, with as
little livemess as possible. It was under-
stood from the beginning, here, that no
matter how fancy the hi-fi quality, the
gounds of recorded and live music by the
same musiciang can never mateh unless
there is only one liveness to deal with—
that of the lisfening room.

Three ways present themselves for the
making of an absolute recording. A really
100 per cent job requires an anechoic chamn-
ber—but no musician worth his musie
could play sensible musie in one of those
chambers-of-horror, let alone play ensemble
mugic with other mnsicians. (In an aneeh-
oi¢ chamber, if you haven’t stuck your
head in one, your own voice sounds as
though it were coming out of your ears
and all other sounds, including other voices,
seem to emanate from inside your own
head. No sense of space or distance. Un-
canny and unnerving, teo.)
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Edward Zatnall Kanby

Second, you can find vourself a “dead”
studio and proceed to drape cvery wall
with blankets and the floor with two-ineh
carpet; bub you still won't get more than
80 per eent or go of what you need. It'll
de in a pinch. The third way is better.
Outdoors.

Outdoors

Microphones and speakers are tested out
of doors, becaunse if you have room enough,
there is no reverberation—only ecrickets,
wind noises, autos, jet planes, kids playing
baseball, blue jays, crows, chipping spar-
rows, and kibitzers. In speaker testing
these extraneous noises are of no great mo-
ment. In an absolute recording session they
are, to put it mildly, annoying, but eveun so,
the great outdoors is the place for any
good absolute recording of a sane musical
performance. So ontdoors it was, for our
string quartet.

The place was coyly deseribed in the
(later) accompanying literature as the
“testing field” of the well-known speaker
company which put on the show. The
“field” was the spacious front lawn of
the Boss’s country home in the mountams,
at Woodstock, New York. In front was a
grand view over the valley below and the
blue ranges beyond. On each side wery
enormous maple trees (their leaves made
noises, and—believe it or not—there was
a pereeptible liveness reflected from the
foliage, thongh not enough to spoil the
recording). The ground sloped up a hun-
dred feet or so to the house, out of which
spewed recording eables from the Ampex
indoors. (Weather insurance.) Just on the
far side of the musieians, under the big
frees, was a stone wall dropping down five
or six feet, Our listening spot was down
below this wall, in the underbrush and
the poison ivy.

(Note—you can listen to an absolute
recording anywhere at all. Tt takes on the
coloration of the place in which it is
played, just as does the sound of live
mugic. The live-vs.-recorded comparison
could be made right there on location, out
of doors, as well as in a show room or
living room.)

We had luek—I1 include myself as a
kibitzer and enthusiast. The people kept
quiet and the autos stayed away. It threat-
ened rain all day, but didn’t. The wind
gtarted to make high-level white noise in
the maple leaves, but obligingly died down
again, It was warm, but not too warm for
violin playing, and there was shade, when
needed. Bug bombs were sprayed on every-
body (avoiding the fiddles and mikes).

The house dog sneezed ouly once, the
house eat jumped into the first fiddle’s lap

only once, the erickets along the garden
wall were mostly silenced by one Roy Alli-
son, well known as an engineer-writer and
here immorfalized as the man with the flit
gun, He sprayed and sprayed, dousing
hundreds of ecrickets and silencing quite a
few, Mrs. Boss served Danish beer and
coffee, plus an absolufely absolute lunch
in the gingle hour's break during soms
eight hours of steady work. It wis won-
derful—and out of the eight hours, plus
editing until well after midnight, we got
some twenty-odd minutes of first-rate quar-
tet musi¢, fit for absolutely nothing but
the special experiment for which it was
intended. Good work—the timing, after all,
was normal for a serious recording session
and the experiment itself was, after all,
what the whole thing was about.

Fine Aris

The music itself is worth mentioning,
becauge it was wholly uncompromised in
musical quality, and the performances
were superb. The players were the Fine
Arts Quartet, a group of men who are one
of the better gquartets in the musie business
and, in addition, have between them an as-
tonishingly alive interest in the mutual
problems and satisfactions that come where
music and reproduced sound meet., They're
so good af this that they get paid for it,
which is just fine. They seem to understand
what is needed to bring constructive har-
mony between intelligent engineers (who
often have good amateur musical ears)
and professional musicians—a thing that
cannot. be said of most practicing musi-
ciaus. It's gratifying to work with them,
on either side of the andio-music fence.
Since T am more or less on both sides, it
was donbly gratifying for me.

They played, for the demonstration, a
part of the Ravel Quartet, the well known
Andante cantabile from the Tehaikowsky
Quartet, the fiendishly diffienlt, twangy,
buzzy seherzo from Bartok's Fourth Quar-
tet—one of the wonders of the quartet lit-
erature—and ax a grand finale, tho last
movement of the Mendelssohn Oetet for
Strings,

Yes—Octet. They recorded one half of
it, on their four instruments, then in the
demonstration played the other half to
their own necompaniment. Musieally this
was a feat of extraordinary difficulty. Not
the playing of the fimished whole, which
was easy in spite of the half-taped sound,
but the playing of the reecorded skeleton
half, minns the seecond four instruments,
The music is very fast, full of fugal coun-
terpoint, themes against themes, synco-
pated tossings-around of quick ideas; when
lialf the instruments are missing, the rhyth-
mic and thematic cues are lost, the thing
staggers on four out of eight eylinders, or
like a spoken dialog with one speaker miss-
ing (to combine metaphors.) Very tough
playing.

The recording of that truncated Octet
was one of the most impressive teelnieal
demonstrations of sheer concentration I've
seen for a long while in the musieal field.
It was the more so because it came after
oight hours of work, in twilight and finger-
numbing ehill, with dew beginning to form
and actually dampening the finger boards
of the $100,000 or more worth of stringed
instruments the quartet was using.
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IF YOU LOVE TO CREATE...BUILD KITS

CO instruments in use throughout the world, Add 5% lrl.lhe West.

Over 2 MILLION Et

& Exclusive advanced systematized engineering

® Latest and finest quality paris

® Exclusive “Beginner-Tested” easy step-by-
step instructions

® Exclusive TRIPLE guality control

® Exclusive LIFETIME guarantee at nominal cost

IN STOCK — Compare, then take home any EICO
equipment — right ‘‘off the shelf’” — from 1500
neighborhood EICO dealers throughout the U. 8.
& Canada, most of whom offer budget terms.

HF81 Stereo Amplifier-Preamplifier selects,
amplifies, controls any stereo source & feeds it
thru self-contained dual 14W amplifiers to a pair
of speakers. Provides 28W monophoaically.
Ganged level controls, separate balance control,
independent bass and treble controls for each
channel. !dentical Williamson-type, push-pull
EL84 power amplifiers, “Excellent' — SATURDAY
REVIEW. "‘Outstanding . . . extremely versatife.”
— ELEGTRONICS WORLD. Kit $69.95. Wired
$109.95. Incl, cover.

HF85 Stereo Preamplifier: Complete master
stereo preamplifiar~control unit, self-powered.
Distortion borders on unmeasurable. Level, bass
& treble coptrols independent for each channel
or gangeéd for both channels. Inputs for phono,
tape head, mike, AM, FM, & FM-multiplex. One
each auxiliary A & B input in each channel.
“‘Extreme flexibility . . . a bargain." — HI-Fl
REVIEW. Kit $39.95. Wired $64.95. Incl. cover.
New HF89 100-Watt Stereo Power Amplifier: Dual
50W highest quality power amplifierse 200W peak
power output, Uses superlative grain-oriented
steel output transformers for undistorted re-
sponse across the enlire audio range at full
power, assuring utmost clarity on full orchestra
& organ. 60 db channel separation. |M distortion
0.5% at 100W: harmonic distortion less than 1%
from 20-20,000 ¢ps within 1 db of 100W. Kit
$99.50. Wired $139.50.

HF8Y 70-Watt Stereo Power Amplifier. Dual 35W
power amplifiers Identical circuit-wise to the
superb HF89, differing only in rating of the out-
put transformers. IM distortion 1% at 70W;
harmonic distortion less than 1% from 20-20,000
cpswithin 1 db of 70W. Kit $74.95. Wired $114.95.
HF86 28-Watt Steren Power Amp, Flawless repro-
duction at modest price. Kit$43.95. Wired $74,95.
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Mono Hi-Fi...

f :
.the experts say

your Best Buy
is EICO

Stereo Amplifier-Preamplifier HF81%

FM Tuner HFT90t1
AM Tuner HFT94t1
FM/AM Tuner HFTS2t1

100W Stereo Power Amplifier HF89 s
70W Stereo Power Amplifier HF87
2BW Stereo Power Amplifier HF86

FM Tuner HFT30: Prewired, prealigned, tempera-
ture-compensated “'front end'' is drift-free, Pre-
wired exclusive precision eye-tronic® traveling
tuning indicator. Sensitivity: 1.5 uv for 20 db
quieting; 2.5 uv for 30 db quieting, full limiting
from 25 uv. IF bandwidth 260 kc al 6 db points.
Both cathode follower & FM-multiplex stereo
outputs, prevent obsolescence, Very low distor-
tion. “’One of the best buys in high fidelity kits."
— AUDIOCRAFTY. Kit $39.95". Wired $65.95".
Cover $3.95. *Less cover, F.E.T. incl.

AM Tuner HFT94: Matchas HFT 90. Selects "'hi-fi'"
wide (20-9000 cps @ —3 db) or weak-station
narrow (20-5000 cps @ —3 db) bandpass. Tuned
RF stage for high seleclivity & sensitivity. Pre-
cision eye-tronic® tuning. “Dne of the best
available,'” —HI-FI SYSTEMS, Kit $39.95. Wired
$65.95. Incl. cover & F.E.T.

FM/AM Tuner HFT32 combines renowned EICO
HFT90 FM Tuner with excellent AM tuning facili-
ties. Kit $59.95. Wired $94.95. Incl. cover &
EEF

AF4 Economy Sterep Integrated Amplifier pro-
vides clean 4W per channel or 8W total output.
Kit §38.95. Wired $64.95. Incl. cover & F.E.T.

HF12 Mono Integrated Amplifier (not illus.): Com-
plete “front end” facilities & true hi-fi perform-
ance. 12W continuous, 25W peak. Kit $34.95.
Wired $57.95. Incl. cover.

HFS3 3-Way Speaker System Semi-Kit complete
with factory-built 34~ veneered plywaod (4 sides)
cabinet, Bellows-suspension, full-inch excursion
12" woofer (22 cps res.) 8 mid-range speaker
with high internal damping cone for smooth re-
sponse, 3Y2 cone tweeter. 214 cu. ft. ducted-
port enclosure. System Q of 2 for smoothest
frequency & best transient response. 32-14,000
¢ps clean, useful response. 16 ohms impedance.
HWD: 2638~ x 13%” x 1454”. Unfinished birch.
Kit $72.50. Wired $84.50. Walnul or mahogany.
Kit $87.50. Wired $95.50.

HFS5 2-Way Speaker System Semi-Kit complele
with factory-built 34~ veneered plywood (4 sides)
cabinet, Bellows-suspension, 53" excursion. 8~
woofer (45 cps. res.), & 3142”7 cone tweeter, 144~
cu, ft. ducted-port enclosure. System Q of 12 for
smoothest freq. & best transient resp. 45-14,000
cps clean, useful resp. 16 ohms,

Stereo Integrated Amplifier AF41t

3-Wa
2-Way Bookshelf Speaker Systems
HFS5 and HFS1

Stereo Automatic Changer/
Player 1007

Speaker System HFS3

(NSTATUTE OF

HIGH FIDELITY

HANUPACTURLAS
IxC

HWD: 247 x 1214~ x 10%4”. Unfinished birch. Kit
$47.50. Wired $56.50. Walnut or mahogany. Kit
$59.50. Wired $69.50.

HFS1 Bookshelf Speaker System complete with
factory-built cabinet. Jensen 8” woofer, match-
ing Jensen compression-driver exponential horn
tweeter. Smoolh clean bass; crisp extended
highs. 70-12.000 cps range. 8 ohms. HWD: 23”
x 11”7 £ 87, KIt $39.95. Wired $47.35

HFS2 Omni-Directional Speaker System (not illus.)
HWD: 36~ x 15V~ x 11Y42~, ‘Fine for stereo’” —
MODERN HI-FI, Completely factory-built. Mahog-
any or walnut $138.95. Blond $144.85.

New Stereo/Mono Autematic Changer/Player: Jam-
proof 4-speed, all record sizes, automatic changer
and auto/manual player. New extremely smooth,
low distortion moisture-proof crystal cartridge
designed integrally with tonearm to eliminate
mid-range resonances. Constant 41/ grams stylus
force is optimum to prevent groove flutter dis-
tortion. Ne hum, furntable attractions, acoustic
{eedback, center-hole enlargement. Only 1034~ x
3”7, 1007S: 0.7 mil, 3 mil sapphire, $49.75.
Incl. F.E.T. and "*Magnadaptor.'

tShown in optional Furniture Wood Cabinet
WE71: Unfinished Birch, $9.85; Walnut or
Mahogany, $13.95.
+$Shown in optional Furniture Wood Cabinet
WE?Y0: Unfinished Birch, $8.85; Walnut or
Mahogany, $12.50.

—— — -

l EICO, 33:00 N. Bivd., L.1.G. 1, N. Y. A-10 |
Show me how to SAVE 50% on easy-to-build |
| top-quality Hi-Fi. Send FREE catalog, Stereo Hi-Fi |

Guide plus name of neighborhood EICO dealer. :
} Name............ o
| Address |
} City.. Zone ...State..,....o. =

Listen to the EICO Hour, WABC-FM, N. Y. 85.5 MC,

Mon.-Fri., 7:15-8 PM.
® 1960 by EICO, 33-00 N. Bivd., L.1.C, 1, N.Y.
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The Importers of the
World’s finest turntable
take pleasure in the

| endorsement of the
leading “first authority”

C. G. McProud

Audio Sepfember issue

THE
NEW
F2S

“The F28 model tested measured 52 db pelow a stylus velocity
of 1.4 cm/sec at 100 cps — 17 db better than NAB standards.
Neither wow nor flutter is detectable by ear — using piano
records for the former and violins for the latter. The unit comes
up to full speed in one revolution of the turntable at 33-1/3 r.p.m.

“Using the formica-covered base available for the unit and the
Connoisseur integrated pickup and arm, we could not find any
trace of acoustic feed back when playing in a typical living room
with the loudspeakers six feet from the turntable.

“This is the third Connoisseur turntable we have had the op-
portunity of using — the first is still in use after six years and
is just as quiet as when new. The F2S-Fixed 2-speed-follows the
same general type of construction and would appear to be cap-
able of providing a long and satisfactory life. It is attractively
finished throughout, with shafts ground and polished to mirror-
like surfaces, and with all internal parts finished as though done
by a watchmaker”. . . . C. G. McProud.

Aa %5'4 {0’& a &!w $59 50 audiophile net.

CONNOISSEUR INTEGRATED STEREO
TONE ARM AND DIAMOND PICKUP
A superb automatic control action tone arm that

permitg accurate ralsmg or lowering without
touching the pickup arm itself. .005/6 diamond

stylus with 3.5 gram force. 20-18,000 cps + 2 db: see it at
25 db channel separation. your local dealer
or write

OId warid precision serving a new world of sound.

ERCONA CORPORATION

(Flectranic Division)
Dept.SREY 16 West 46th Street, New York 36, New York

And, for that matter, the playback of
the octet, complete and on the spot, was
for me the most impressive part of the
entire show. I stood directly in front of
the quartet (I had two mikes in my hands)
and was really entranced at the strange
effect of seeing four players before me
and hearing eight, perfectly balanced and
in the most convincing musical ensemble.
One cello, to my right, would play a
phrase, then the other cello, sounding
practically the same but invisible, would
take it up; half the players I heard made
motions that matched their sound, the other
half played withont moving, so to speak.
An eerie effect—and it worked, of course,
beeaunse the recording was absclnte and
therefore the recorded-live match was
acoustically near-perfect.

Cue Music

Some interesting poinfs were raised by
fhe method that this demoustration used
for putiing together the musie in the
recorded-vs.-live demonstration. This, of
course, is always a trieky business. Musieal
cues must be worked out and practiced for
many hours, to ensure a perfect transition
from live to recorded sound or recorded to
live. Coordination hetween engineers and
musicians is part of the deal—and is often
a major problem, with the best will in the
world. Even in such matters as the simple
location of a given cue in the musie. The
musicians have their professional terminol-
ogy and printed music to mateh. “Two be-
fore H,” says the first violin, or “on the A
major chord,” and the players start, exactly
together. But the non-score-reading engi-
neer may be at a loss to express himself,
though he hears the music perfectly well.
“How about that rushing place there—you
know, where the music eomes np loud sorg
of, twice?" Needless fo say, there may be
a dozen “rushing places” that fill that bill,
and an agonizing amount of paid time can
be lost merely in coming to a factual un-
derstanding as to where the musieal cues
are located, without fail,

It was with this in mind, I saspect, that
the demonstration this year was done by a
method which has evoked some ecrificism,
but which turns the entire final perform-
ance over to the mugicians, leaving nothing
at all for the engineers to do but start the
fape and stop it. This method involves
clearly audible, low-volume musical cues
from the speakers as the live musicians
play during the demonstration. The andi-
ence cannot hear the cue musie, but the
players, especially the second violin and
the cello in our demo, ecan hear what is
needed to keep the live playing exactly
coordinated with the pre-recorded tape. In
our case, the two speakers (stereo) were
directly behind the second violin on one
side and the eello on the other, not two
feet from the players.

It is true that this cue musie sounds
continuously while the live players are
playing the same musie. It is true that, in
the absence of the live players, it could be
heard, at low level, by the audience. But in
actual practice, as I can state very defi-
nitely from personal experiment at many
listening locations, the cue music is indis-
tingnishable and inaundible at a distance
of as little as four or five fect in front of
the players. It plays softly; they play at
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ANNOUNCEMENT!

frequency

aausea |aaathe unique
Formulation for increased dy-
namic range recording...is a
Soundcraft exclusive. [FA-4 =z
cannot be incorporated in any
tapes other than those with
the Soundcraft Trademark!

Since the introduction of the new Soundcraft Tapes with FA-4 frequency adjusted formulation, thou-
sands of recordists have indicated their preference for this new magnetic medium. Their reasons are
plain to hear in every reel! More of the dynamic range of music is captured on the sensitive FA-4 oxide
formulation—resulting in recordings that sparkle with new true-to-life dimension. You've never really
enjoyed the full capabilities of your tape recorder until you try Soundcraft Tapes with FA-4 Frequency
Adjusted Formulation. Buy Soundcraft Tapes today! They cost no more than conventional tapes!

l JUNDCRAFT @ SOUNDCRA ) SOUNDCRAFT S SOUN DCRA
' DUNDCR |~: NOCRAF JUNDCRA - SOUN INOCRA
l DUNDCR l DUNDCH 4 SOUNDCRA b“«li TLr;;
AN ()R SR )R NDCR] ‘ . NOCRA
vufr_u.!_ara+ :; | sl.?r‘\uam."l DA 'stannardf’ ) ’? : _l D

N CRA N DCRA BNDCRA N SNDCRA

I D0UNDCRA ] JUNDCRA JUNDCR , )CR
SOONDCR DUNDCRA ] = DCR

4 l" |_ 'ln

JUND JUNDCKE
e
There's a Soundcraft Tape for every recording need. Write for literature.

Great Pasture Rd., Danbury, Conn, B Chicago: 28 E. Jackson Blvd.
REEVES SU U N D CRAFT CURP Los Angeles: 342 N. LaBrea . ®m Toronto: 700 Weston Rd.

Ll
[ JUN

e WWW_ ammerieaatadiahistary com
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Yes, AUDIO is publishing a cookbook—
not that we intend to extend the subject
of gastronomy to inciude recipes in fu-
ture pages of AUDIO.

You may ask...why?

And we would answer—Simply because
we feel that people who read AUDIO,
and enjoy the finest quality music repro-
duction also enjoy really good food on
their tables.

Your next question may be...Is it a dif-
ferent kind of cookbook?

Of course our reply would be—Yes! Oh,
it doesn’t have a revolutionary format
and it appears to look like any ordinary
cookbook. But, the secret of its goodness
is the recipes that fill its 148 pages...
recipes responsible for the heart warm-
ing, flavorsome, homespun aromas expe-
rienced only in the kitchen of an Adiron-
dack country home.

The name of the book is PLACID
EATING, and it ig chock full of palate-
tempting recipes compiled by Climena
M. Wikoff, owner of the Mirror Lake Inn
...at (you guessed it) Lake Placid, New
York.

Actually, the first edition (now out of
print) was discovered by Mr. AUDIO
(C. G. McProud) during his stay at Mrs.
Wikoff’s Mirror Lake Inn, where, in M.
McProud’s own words—*,..every meal is
8o tasty that ealing becomes a reul joy,
where each night’s dessert excels the one
from the night before, where one has to

RADIO MAGAZINES, INC., Dept. K99
P.O. Box 629, Mineola, New York

Enclosed is my remittance of
please send me copies of
PLACID EATING @ $3.95 each.

{No C.0.I1,; all books sent postpaid in U.S.A. and possessions,
Canada, and Mexico. Add 50c for Foreign orders,)

NAME
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Publishing
A
Cookhook?

push himself away from the table before
wpsetting the daily calorie count.”

Here is a cookbook that will enable you
to recreate in your own homes superb
dishes experienced only at the Mirror
Lake Inn—dishes like Lake Trout Baked
In Wine and Adirondack Apple Pie, rec-
ipes for which are reproduced below—

LAKE TROUT BAKED IN WHITE WINE

Remove heads and tails from a 2-pound fish. Split open down
back and rinse well. Remove backbone and rub inside with lemon,
salt, pepper and thyme to taste. Knead ) tablespoon of butter
and anchovy paste the size of a large pea; placing mix(ure inside
fith. Place fish in a greased baking pan and cover with % cup
of white wine. Bake 25 to 50 minutes in moderate oven, $50
degrees. Baste frequently. Garaish with panley and lemon
and serve with plain boiled potatoes.

ADIRONDACK APPLE PIE

1 & yugn 3 1bsps. white corn syrup
2 (osps. sifted flour 6 w 8 tart apples, thinly
V2 tp. grated nutmeg sliced

¥ ¢ orange juice
V5 ¢ melted butter
Mix together the sugar, flour, nutmeg, orange juice, corn
syrup and melted butter. Add the sliced apples and mix thorough-
1y. Burter a pie pan heavily before putting in your pastry. Fill the
pic skell with the apple mixture and make pastry srips for the
top which should be dipped in melted burer before pulting on
the pie. Bake in 400 degree oven for 15 minutes: reduce heat to
250 degrees and bake 85 (o 40 minutes longer.

pastry

This colorful book, plastic bound for easy
handling, will contribute many wonder-
ful adventures in food for everyone in
the family. Order a copy today, the Lady-
of-the-house will adore you for it. Inci-
dentally...it makes a wonderful gift for
anyone, PLACID EATING, 162 pages,
Plastic Bound:; $3.95.

ADDRESS

full concert volume, and the live playing
simply masks the cue mugic—masks it to
all but the players immediately next to the
speakers.

At least, this was the case in the 1960
demonstration T'm talking about. T've
heard that some carlier demos of this sort
erred in that the cue musie was loud
enongh to constitute a rather obvious vio-
Jation of the listener's confidence. I wasn't
there, but I'l agree that an “unfair” dem-
onstration could easily take place under
such circumstances, It might even be un-
intentional—the louder cue musie, after
all, makes the musical switchovers easier
for the players! Conversely, the fainter
the cues, the more likely are the musical
breakdowns—cues missed and the transi-
tion from live to recorded sound derailed.

You can understand that from the musi-
cians’ viewpoint this little matter of mnot
missing the cues becomes alarmingly im-
portant in a public show—to the exclusion
of everything else. Jack up the volume on
those cues, George, and mike things easier
for us! Could happen.

It's true, Il further admif, that the
transitions from live to recorded sgound can
be done on the basis of stopping the tape
altogether, or running it in complefe si-
lenece, while the live portions are played.
It has been done, But this system, while
technically above reproach, poses very
tough problems of coordination. How is fle
taped passage to be brought in against fhe
live musie, in exaet time? Who is to start
the tape at the right cue-point, in a split
second? Or if the tape rung continuously,
how are the musicians Lo measure the exact
gilent interval and end their playing as the
taped music starts? It is musically impos-
sible for a good ensemble to play a pas-
sage exactly the same again and again—
especially in different acoustic locatious.
To switeh from live to pre-taped imusie
without a hiteh is thus a problem that is
risk-laden and, at best, soluble in this
fashion at only a few limited points in
the musie.

The continuous-cue system, on the other
hand, allows the live musicians to keep in
perfect coordination with the taped per-
formance throughout, at all times. The
transitions may be made easily and with-
out nervous crises, almost anywhere that
seems likely to give a smooth “cross-fade”;
good musieal gplices are almost 100 per
cent assured. If it can be done honorably
and fairly, this system is clearly the best
for the musie. It is the only method that
from the musicians’ poinf of view ¢an en-
sure a really musical performance and
from the audience’s viewpoint guarantee
an enjoyable musieal experience as well
as a good audio-musical stunt,

The Musical Fade

But there’s a further argument involved
here. There are two ways to create the
musical fades on the pre-recorded demon-
stration material that act as cue music
while the live musicians are playing at full
volume. The obvions method is all-elec-
tronie, the simple fade. In this eaxe, the
music¢ians would pre-record the entire piece
of music at normal volume. Then the fades,
down to minimum cue-volume, would be
aceomplished via playback volume control.

"

(Continued on page 735
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LET’S ENJOY THE INTERMEDIATE RANGE MORE FULLY!

Is your speaker system a two-way one ? Or a three-way
one? If you are now using a woofer of ten inch or
larger for Iow frequency range in your two-way system,
you are likely dissatisfied with the tone quality of inter-
mediate frequency range. Aren’t you ?

I’s very difficult to reproduce the middle range satisfac-
torily if a speaker of large caliber is employed for low
frequency range in a two-way system.

Can‘t a two-way system be converted into a three-way
system easily and simply ? Yes, it can be done by making
use of a PIONEER Speaker Model PM-16B, which is
shortly to be placed on the market, together with a
PIONEER Crossover Network Model DN-S,

When constructing a new three-way system, a combina-
tion of Model PM-16B and Model DN-5 also comes
in very handy.

CONE-TYPE SPEAKER MODEL PM-
16B FOR INTERMEDIATE FREQUEN-
CY RANGE WITH BACKLOADED
CASE

PIONEER Model PM-16B is a new speaker which is
made by thoroughly improving the intermediate-range
speaker Model PM-16B sold hithertofore.

The frequency range of Model PM-16B is 400-6,000
¢ps, reproducing the intermediate range only, but it has
an extremely smooth characteristic within its range of
reproduction and enhances the pleasure of truly enjoy-
ing the beauty of middle frequency range.

Model PM-16B is provided with a back-loaded case, its
rear being hermetically sealed. Therefore the back of
speaker needs not be enclosed in another box, enabling
it to be mounted in any type of cabinets just as is.

PM-168B

SPECIFICATIONS

Voice coil impedance: 8 or 16 ohms Crossover frequency : over S00 cps
Resonance frequency: 350-420 cps Power Input: 25 watts
Frequency range: 400 - 6,000 cps Sensitivity : 104 db/watt

TWO- AND THREE-WAY CROSSOVER NETWORK MODELS DN-5, DN-6 AND DN-7
A crossover network is a ‘must’ for constructing a multi-way system.

The three kinds of crossover networks Models DN-5, DN-6 and DN-7, newly placed on the market by the PIONEER,
can be expediently used in cither two-way or three-way system by means of a slide switch. Especially the Model DN-5,
in addition to two-way or three way selection, is provided with a switch for choosing the impedance of either 8 ohms
or 16 ohms as occasion demands.

Those, who have a two-way system at present and desire to convert it into a three-way system, can do so very simply
by just using a Model PM-16B together with any one of these networks.

SPECIFICATIONS D N 5
Model No. DN-5 DN-6 DN-7
Altenuation: 6 db/oct. 12 db/oct. 12 db/oct. oz
4,000 cps for two-way | 4,000 cps for two-way | 4,000 cps for two-way
Crossover frequency : 500 cps and 4,000 cps 500 cps and 4,000 cps | SO0 cps and 4,000 cps
for three-way for three-way for threg-way

(selected by slide switch) | (selected by slide switch) | (selected by slide switch)
[iStor IGroRHSI N R T e

(sclected by slide switch)
Maximum (ransmitted power: | 30 watts 30 watts 30 walls

Impedance : 8 ohms 16 ohms

(4
p ’ 0 n e e g lojtt(wl:clhoNé - th :-mEe,cB.lt: an )!ock’u, olkx,' ;ruEp aDn
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EDITOR'S REVIEW

NEW YORK SHOW A SUCCESS

BHE NEw YORK Hiem FmeLiry SHOW has come and
Tgone for 1960, and it was—contrary to what was

expected by many—a great suceess in several ways.
In the first place, the attendance was at least as good
as in 1959 (although official figures have not been
given out), the general appearance of the exhibif
rooms was considerably improved over previous years,
and the interest and intelligence shown by those who
came as visitors was of a consistently high calibre. We
might add that the demonstration techniques were
somewhat improved, and even those exhibitors who
have been notorious in the past for ‘‘high decibel
gain’’ were much more subdued this year—not that
yvou couldn’t hear them properly, but they didn’t
blast you.

‘We were particularly impressed by the Rockbar
exhibit with its Collaro and Goodmans products. The
room was decorated to look like a typical den in a
comfortable home. There was no impression of a
showroom—the appearance was that of a place in
which one would like to spend some leisure hours.
Then there was the Marantz room in which the sub-
dued and dramatic lighting aceented the products that
were being featured.

MelIntosh introduced an intelligent and attention-
getting idea at this show for the first time with a
“Maintenance Clinic.”’ Announced only in Aupio of
the monthly publications, the clinic offered to make a
thorough check of any MeceIntosh produet, regardless
of age, and to replace any needed parls und (ubes—all
at no cost to the owner. All he had to do was to bring
the equipment in, leave it while he visited the show,
and take it home with him when he left. Two hundred
thirty-nine people took advantage of this offer—one
from as far away as Durham, N. C., others from Wash-
ington, D. C. Philadelphia, and points in New Jersey
and Connecticut as well as upstate New York. Aside
from the fact that this shows a great amount of in-
tegrity on the part of the manufacturer, it also shows
one of the advantages of component high fidelity—it
is diffieult to imagine some package hi-fi manufacturer
inviting owners to cart in their consoles for a thorough
check and repair.

This show also marked the introduction of H. H.
Scott into the kit field with a high-quality FM tuner
packaged in such a manner as to offer quite a few ad-
vantages to the person who becomes a kit builder for
the first time. The shipping package serves as a holder
for the progressing tuner as the work goes on, and
when the builder quits for the night he simply closes
down the top of the box and everything is out of sight
—there aren’t even any wire clippings on the floor
since all wires are factory-cut to the exact required
lengths.

16

The Citation division of Harman-Kardon showed
the third, fourth, and fifth of the series for the first
time—an FM tuner, and another pair of stereo am-
plifiers. The IV is somewhat simpler than the I yet
provides most of the functions as the original preamp ;
the V is a dual-40 stereco power amplifier. Also the
Citation X, a londspeaker.

Two companies—Fisher and Sargent-Rayment—
showed component reverberation systems. Both of
these work on the same principle, with delays intro-
duced in controlled amounts to produce the desired
effect.

The Sound-Span introduced by Bogen-Presto com-
bined into a single integrated stereo amplifier unit all
the facilities needed to enable the user to reproduce
two separate monophonic programs at the same time
to different speakers—such as FM radio in one room
and phono in another—or to convert the amplifier
into a stereo unit. Such switching has often been done
in the home by the advanced hobbyist who knew what
he wanted and at the same time knew what to do to
get the desired results. Now it is available in a single
cabinet, ready to hook the speakers up to.

Bleetro-Voice exhibited—in addition to their wide
line of londspeakers—their new electronic organs, and
rather than having a professional demonstrator for
the instruments, anyone interested was able to play
them. EICO showed a new tape recorder kit—all me-
chanical work done, but the kit builder puts the elee-
tronic parts together. KIH displayed their new Model
Nine full-range electrostatic speakers, and were sur-
prised how many people were interested in such rela-
tively high priced units.

Across the street in the Hotel New Yorker, the Fine
Arts Quartet gave an excellent demonstration of live
v3. recorded music and we must admit that we couldn’t
tell when it was live and when it wasn’t. One out-
standing number was the oectet—a sort of glorified
““music minus four’—in which the quartet played
live along with itself playing from the tape, a real
neat trick. Mr. Canby tells how the recordings were
made in Aupio BTC, beginning on page 10 in this
1ssue.

All in all it was a wonderful show. Here’s to more
like it.

ERRATA

In the Tare GumE for September, it seems as
though we allowed the gremlins to creep in again—
twice in the same column. On page 34, third column,
twenty-second line, the formula for C should have
been 1/4=*f*L; the simplified formula for C a few
lines down should be C =25,000,000/f*L, where C is
in ppt, fin kilocycles, and L in millihenries. Let us
hope this will answer adequately any letters which
may be forthcoming.
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The Arm—Model 198 UNIPOISE Arm
with integrated Stanton Stereo Flux-
valvet Pickup...identical to the
top-rated Mode) 380A Collectors
Series Cartridge. 2alanced on a
singte pivot—friction-free for almost
infinite compliance to trace the more-
difficult-to-track groove of a stereo
record—the Mode) 198 precisely re-
produces music from mono and stereo
recordings with full fidelity. $54.00

two...perfect for stereo

Perfect Stereo-mates” for the best Stereoplayer ever/

Silent partners...the 198 and 800 reproduce
only the music in a record... perfectly...faith-

fully...without adding a whisper of sound. ;;l:,e stlereotablet_clylmgojlse 800....

i : — e only magnetically balanced hig
Here is respon‘sxble performance~—for all who A L e Tl Ay
can hear the difference. From a gentle pian- on a cushion-of-air. Without a trace
3 F e : a4 of rumble—horizontal or vertical—
issimo to a resounding crescendo every the 'Gyropoise. 800 is the' perfect
movement of the stylus reflects a quality mute in a Stfr(eoplalier. keeping the
touch possessed only by the Stanton Stereo D LR G LT
Fluxvalvet,.

LISTEN! Ask for a Pickering Stereoplayer demonstration at your Hi-Fi Dealer today!

FOR YHOSE WHO CAN HEAR THE DIFFERENCE A
Send for Piokering Teoh-Specs~—a handy guide for plan-
nke"" ning a stereo high fidelity system ...address Dept. B100

PICKERING & CO., INC., PLAINVIEW, N£w YORK +U S, Patent No, 2,917,590 *The Model 198 and Gyropoise 800 are sold separately
STEREQ-MATES, STEREOPLAYER, UNIPOISE, GYROPOISE, STANTON STEREO FLUXVALVE ARE TRADEMARKS USED TO DENOTVE THE QUALITY OF PICKERING & CO..INC. PRODUCYS
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“"Project Echo" satellite went into
a near-perfect circular orbit 1000
miles high, circling the earth once
every two hours. Its orbital path
covered all parts of the U. S.

. .. { Al .

FIRST PHONE CALL VIA
MAN-MADE SATELLITE!

BELL TELEPHONE LABORATORIES BOUNCES VOICE OFF SPHERE
PLACED IN ORBIT A THOUSAND MILES ABOVE THE EARTH

Think of watching a royal wedding in Europe by live TV,
or telephoning to Singapore or Calcutta—by way of outer-
space satellites! A mere dream a few years ago, this idea
is now a gianl step closer to reality.

Bell Telephone Laboratories recently took the step by
successfully bouncing a phone call between its Holmdel,
N. ]., test site and the Jet Propulsion Laboratory of the
National Aeronautics and Space Administration (NASA)
in Goldstone, California. The reflector was a 100-foot sphere
of aluminized plastic orbiting the earth 1000 miles up.

Dramatic application of telephone science

Sponsored by NASA, this dramatic experiment—known as
“Project Echo”—relied heavily on telephone science for
its fulfillment. ..

» The Delta rocket which carried the satellite into space
was steered into a precise orbit by the Bell Laboratories
Command Guidance System. This is the same system which
recently guided the remarkable Tiros I weather satellite
into its near-perfect cireular orbit.

2 To pick up the signals, a special horn-reflector antenna
was used. Previously perfected by Bell Laboratories for
microwave radio relay, it is virtually immune to common
radio “noise” interference. The amplifier—also a Labora-
tories development—iwas a traveling wave “maser” with
very low noise susceptibility. The signals were still further
protected from noise by a special FM receiving technique
invented at Bell Laboratories.

“Project Echo” foreshadows the day when numerous
man-made satellites might be in orbit all around the earth,
acting as 24-hour-a-day relay stations for TV programs
and phone calls between all nations.

This experiment shows how Bell Laboratories, as part
of the Bell System, is working to advance space communi-
cation. Just as we pioneered in world-wide telephone serv-
ice by radio and cable, so we are pioneering now in using
outer space to improve communications on earth. It’s part
of our job, and we are a long way toward the goal.

Giant ultra-sensitive horn-reflector antenna which received signals
bounced off the satellite. It is located at Bell Telephone Laborafories,
Holmdel, New Jersey.

‘g BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT
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A Transistorized Stereophonic
Control Unit

RICHARD Y. MOSS*

Stereo controls and their functions have been a source of confusion for the audiofan. The fol-
lowing analysis dispels some of the confusion and leads to the design of a high quality preamp.

TEREOPHON 10 SOUND arrived suddenly,
s perhaps unexpectedly, fransported
by the media of compatible disc re-
cordings, I'M multiplex, and simulta-
neous AM-FM and AM-TV transmis-
sions, aud multifrack magnetic tape
recordings. While each of these tech-
niques vrequirves a different method of
conversion from electromagnetic or
acoustical information to an electrical
signal, all have the common character-
istie that two similar but separated audio
channels are required for compensation
and amplification. This article will dis-
cuss the design of a stereophonie control
unit by examining the problem in two
parts: first, the philosophy of stereo
reproduction and the fumetions of the
various controls which are necessary to
such reproduction; and seeond, the ac-
tual civenit design and construction of
such a control nnit, incorporating tran-
sistors for increased reliability, low hum
and microphonics, and compactness.
After a brief examination of the
stereophonie eontrol units on the market,
one would he foreed to the conclusion
that the transition from monophonic to
stereophonie reproduction entails an in-
crease in the complexity of controls by
a factor of at least two-to-one, and per-
haps greater. This observation is sup-
ported by the initial approach of most
manufacturers of stereco equipment,
namely, to provide two of everything
plus some peculiar additional functions.
While “two-of-everything” is certainly
a straightforward solufion, it does not
reflect very favorably upon the engineer-
ing “know-how” of these manufacturers,
since such a solution does not imply any-
thing more than a very superficial anal-
ysis of the problems of stercophonic
reprodnction. In lien of any further
eriticism of what has not been done, let
us proceed instead with a first-order
analysis of what should be done, and
reflect this analysis in the design of a
control unit intended for stereo, not
merely a double-barreled approach to
monophonic sound.

* 1721 Woodland Awe., #3, Palo Allo,
Calif.
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Fig. 1. Front ponel of control unit.

Audio Controls in General

Audio control funetions in u stereo-
phonic gystem may be divided into two
general categories: first, those functions
which are common fo all types of audio
reproduction in general, and hence can
be controlled in hoth channels simul-
taneously; and second, those funetions
which are peculiar to stereo, and which
may require some definition before they
can be appraised. In the first category
we find: (1) input selector switehing,
(2) phonograph record and wmagnetie
tape playback equalization, (3) master
level control, (4) londness contour com-
pensation, (5) tone eontrol, (6) scratch
and rumble filtering, and (7) power
switching,

If is often convenient fo incorporate
the first two functions, input, selector
switeching and equalization compensa-
tion, into a single control, especially
sinee most modern monophonic disc re-
cordings and virtually all stereophonic
dises ave recorded with the RIAA char-
acteristic, and the NARTB recording
curve has beeome standard for tape re-
cording af the 7Y% and 15 ips speeds.
The selector-equalizer should thus con-
trol at least three low-level inputs:
a high-impedance micerophone inpuf, a
magnetic phono input which incorpo-
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rates RIAA equalization, and a magnetic
tape head inpunt with NATRB equaliza-
tion. At least two high-level inputs are
also necessary, one for a tuner, and one
to be used for pre-equalized tape play-
back or a high-level phono ecartridge.
While level control of each input wonld
be a pleasant luxury, it is desirable to
limit the number of level pots to one per
preamp channel, so as to be able to ad-
Jjust the ontput of the low-level preamp
to approximate the signal at the high-
level inputs, thus avoiding sundden
changes in volume when switeching from
any of the low-level inputs to a high-
level signal.

Level control needs little disenssion,
except fo point out that sueh a conirol
should be ganged to both channels,
avoiding the inconvenience and added
complexity of separate concentric con-
trols and unreliable mechanieal clutches
which are supposed to permit operating
the two knobs in a ganged fashion.

Loundness contonr compensation and
tone eontrols may usually be eonsidered
stimultaneously, since in the ovdinary
listening environment either will pro-
duce a sabisfactory result, and in instal-
lations where both are present it is com-
mon that the loudness control produces
such satisfactory results that the tone
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controls soon become dusty with disuse.
For the purposes of a compact installa-
tion, then, the tone confrols may be
eliminated from the control unit and
made a part of the power amplifier,
wherein they are adjusted to compensate
for ununseal room acoustics and then leff
set; in many cases tone controls may be
eliminated from the system entirely. In
any case, the loudness contour is a nec-
essity, and shonld be capable of repro-
dueing the Fletcher-Munsen equal-loud-
ness contours from the 0 db, or full
room volume, curve to a fairly low
listening level, say —35 db. It is also
possible to consider seratch and rumble
filtering nnder the general heading of
tone control, but logical consideration
of this topic soon leads to the conclu-
sion that the audiophile who is interested
in building his own control unit is prob-
ably using a professional turntable or
high quality changer, and is concerned
almost entirely with the reproduction of
high fidelity program sources, thus pred-
icating the proposition that the inelu-
sion of filters designed to compensate
for the shortcomings of lower gquality
equipment and low fidelity sounrees, is a
waste of effort in an ostensibly high
fidelity system. Even the enthusiast who
may wish to play badly worn or
scratched dises which are collector’s
items isn’t likely to find much utility in
such controls. He is more apt to dub
these irreplacesble recordings onto tape
using special filters as a part of the re-
cording system, and then play the tape
to save wear and tear on the originals.
The conclusion to be drawn from this
argument is that the elimination of
rumble and serateh filters from a stereo-
phonie control unit intended primarily
for the reproduction of new, high quality
recordings with professional quality
equipment will hardly impose any hard-
ship by limiting the flexibility of the
control unit.

Power switching is a subjeet which
could be expanded into a volume by it-
self, but in this control unit such switch-
ing will be confined to controlling the
d.c. power for the unit itself, plus one
additional circuit which may be used to
confrol the coil of a power relay, and
this in turn controls all the a.c. power
to amplifiers, tuner, turntable, and tape
or other auxiliary equipment. This is a
more desirable situation than frying to
mount a switch to handle as much as
half a kilowatt within the control unit
itself, and if the d.c. power is used in
the relay control circuit, then there will
be no a.c. power within the eontrol unit
except signals, with attendant advan-
tages in hum picknp reduction.

The preceding analysis has thus re-
duced the original seven monophonic
functions to four: (1) a comhined se-
lector-equalizer, (2) a master level con-
trol, (3) a londness eontour control, and
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(4) power switching. In each case, where
there was doubt about the inclusion of a
function, assumpfions of high quality
equipment and logical function were ad-
vanced in order to determine whether
such a funetion was a necessity or merely
a luxury.

Stereo Controls in Specific

A second set of control funetions be-
comes necessary with the advent of
stereophonie reprodnection. Such terms
as “balance,” “separation,” “phase re-
versal,” and ‘“channel reversal’” have be-
gun to appear in the profusion of recent
literatnre on the subjeet of stereo, and
the consequent eonfusion shout their
meaning warrants a brief definition of
each, as well as an examination of their
importance.

Balance means simply a comparison
of the relative volume levels of the two
aundio channels; if the inputs are as-
sumed equal, as is usunally the case, the
term “balance” deseribes the gain ratio
of the A and B channels. Since the over-
all gain of each channel must necessarily
include everything from the cartridge
to the acoustic output as it reaches the
listener’s ears, if seems obvious that even
if all the reproducing elements and
amplifying elements are exactly bal-
anced, the position of the listener within
the room may be such that the sound
does not seem balanced to him. More-
over, even the assumption of balanced
inputs is unrealistic, thus the necessity
for a control to adjust balance is com-
pelling. Such a control usually operates
so as to vary the gains of the fwo chan-
nels differentially; that is to say, to in-
crease the volume in one channel while
simultaneously decreasing that in the
second channel.

“Separation” is a term which defines
2 more subjective phenomenon of stereo;
that is, the separation of the fwo halves
of the apparent source of sound. The
two Iimiting cases of this effect are easy
to imagine : on the one hand, a total lack
of separation would cause the apparent
sonrce of sound to seem to he located at a
poin{ midway between the two speakers;
the other extreme wonld oceur when the
speakers were located so far apart that
there seemed to be a “hole-in-the-middle”
of the sound emanating from the left
and right hand speakers, giving an exag-
gerated stereo or “ping-pong” effect.
Since this effect depends npon the elec-
trical channel isolation, on speaker
placement and room acoustics, and, in
fact, on the microphone placement in
the original recording studio, it would
seem almost a necessity that some means
of continuous adjustment of the separa-
tion should be ineluded. One means by
which this adjustment can be achieved
electrically is by adding a portion of the
signal from one channel to the signal in

the other, and vice-versa, Each channel
would then contain some information
which is common to both and hence is
monophonie in character, serving to fill
the “hole-in-the-middle”; each channel
would also contain some information
which is peculiar to that channel and
hence retain its stereophonic character.
Using this control it would be possible
to attain a “curtain-of-sonnd” spread
across the space separating the two
speakers, regardless of variation befween
recordings, room acoustics, and so on.
It is searcely necessary to mention, how-
ever, that the adding type of control can
only reduce the separation of the two
channels, sinee if it could increase the
separation beyond that of the recording
it would be possible to make monophonie
recordings sound stereophonic! There
have been eireunits designed which use
a matrix to take advantage of the sepa-
ration already inherent on the stereo re-
cording and improve upon it, but such
eircuits are nearly impossible fto con-
struet, except on paper, because of the
extreme precision required.

The third term menfioned was channel
reversal, which means simply the re-
versal of the two channels in left-right
orientation, and is a purely aesthetic ef-
feet which assumes prior knowledge of
the subject arrangement. An illustration
of this effect would be a recording of a
symphony orchestra, which has stand-
ardized so that the strings are to the
left of the conductor, the percussion to
the right, and so on. In the event that
this is reversed in the reproducing sys-
tem, it is a simple matter to corvect,
since the two channels may be inter-
changed 2t any point in the system, from
the pickup leads to the loudspeakers.
In view of this fact, a separate control
to accomplish this funection is not felt
to be important enough to merit inclu-
sion on any save a very elaborate con-
{rol unit, and such a eontrol will not be
included in this case.

The fourth term, “phase reversal,” is
perhaps the most diffieult to deseribe.
The need for attention fo this function
arises becanse of the relative youth of
the stereo art, so that there is no uni-
versally observed standard as to what
direction of excursion of the phonograph
stylus shall produce a signal of a given
polarity; or in the case of magnetic
tape, what state of magnetization of the
oxide layer on the tape shall produce a
signal of the same given polavity. In a
purely stereophonic system, (i.e., the
channels are asswmed to have perfect
isolation), the resnlt of improper phase
orientation will be cancellafion of some
of the signals. In the case where there
is clectrical adding of the signals, as in
a separafion control, the out-of-phase
components will cancel and reduce the
overall signal level; and in the case

AUDIO e OCTOBER, 1960


www.americanradiohistory.com

where the signals are not added elec-
trieally there will still be acoustic inter-
ference of the same sort which arises in
an improperly phased public address
system, The remedy is simple in prin-
ciple: just reverse the direction of ex-
cursion of the speaker cone in one chan-
nel for a signal of a given polarity,
providing that no eleetrical adding takes
place. In the case where there is adding,
then the phase of the signals in one
channel must be reversed before the
addition, either by interchanging the
picknp leads for one channel, or by in-
serting a stage with a voltsge gain of
~1 in the voltage amplifying stages of
the preamp; and since the introduction
of a switch to reverse pickup leads is
more than likely to introduee hum, and
may not be possible with a three-lead
system, a stage with a gain of —1 is by
far the better solution.

The Control Unit

We have thus arrived at a realistic
complement of controls for a flexible yet
compact stereo control unit, see Fig. 1.
The front panel contains six controls,
four of which operate upon both chan-
nels simultaneonsly to cover the im-
portant monophonie funections, and the
remaining three control the essential
stereo funetions, (This totals seven, but
the phase reverse and power switeh fune-
tions are combined in one control.) The
remainder of this article will deseribe
the design and construction of the con-
trol unit, incorporating all the electronic
refinements which are consistent with
high quality, reliable performance. This
design takes advantage of the freedom
from hum and mierophonies which char-
acterize the transistor, an attribute
which provides a convenient solution to
the problem of the low-level output of
most stereo cartridges. The small size and
weight, and the lack of heat generation
of the transistor will also serve us in
good stead so far as a compact design
is concerned., and the reliability of a
properly designed transistor cireumit is
such that it shonld practically never re-
quire service.

DESIGN DATA FOR THE
TRANSISTOR CONTROL UNIT

The first portion of this article has dis-
cussed the philosophy of a simple but
adequately flexible stereo control unit.
After examination of the requirements
for such a control unit, a set of fune-
tions was specified which would meet the
needs of nearly any andiofan. The design
problem now becomes one of electrieal
realization of the functions thus speci-
fied, and of high-quality, high-reliability
audio equipment design in general. In
considering each channel separately we
must ohserve the performance ecriferia
which have become standardized in spe-
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Fig. 2. Typical noise characteristics of a
low-noise germanium transistor.

cifying the performance of monophonic
equipment; the design is specialized only
insofar as the peculiarities of stereo are
concerned.

At the time that the idea for this con-
trol unit was conceived, it was decided
that sueh’ a unit should be transistorized.
Many reasons for such a decision may
be advanced, and several of these merit
examination. First, when a transistor is
operated within its conservative ratings,
it has an extremely long lifetime, or
“mean-time-to-failure.” For a high-qual-
ity transistor this lifetime approaches
that of a passive deviee such as a rasis-
tor or capacitor, and even for the lower-
priced transistors which we shall use,
months or years will elapse before a
typical transistor will require replace-
ment. Second, the transistor and its asso-
ciated ecireuitry are small and generate
almost no heat. This means that the ad-
vent of stereo, requiring almost twice the
equipment that monophonie reprodue-
tion entails, will not necessarily increase
the size of the system by a factor of two
to one. Transistor egpipment can be made
very compact, it does not require much
power to operate, and the lack of heat
generation means that such equipment
may be mounted in the eabinetry with-
out much thought to ventilation. Third,
the transistor is virtually free from hum
and mierophonies, and this means that
the hum level in the preamplifier—a
problem because of the extremely low
output voltages of some of the popular
stereo cartridges—will be almost unmeas-
urable. In addition, we shall see that
“transistor noise,” which has manifested
itself as a hiss or “frying” sound in early
units, can be reduced to a vanishingly
low level if proper design technigues are
applied.

The discussion to follow will be some-
what different from the ordinary con-
struction article. Because of the novelty
of transistor eircunits compared to their
vacuum-tube eounterparts, some detailed
information will be inc¢luded concerning
the operating points of the transistor
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stages, and the equations used to calcun-
late stability vs. temperature change,
feedback resistors, and gain will be pre-
sented. While such calculations are ne-
cessarily tedious, it is hoped that by
their presentation the reader will gain
a better understanding of the approxi-
mations and computations associated
with the design of transistorized equip-
ment.

The circuitry of the control unit, Fig.
3, may be divided into two sections: the
low-level preamplifier, where noise figure
and exact frequency compensation are
the important factors, and the high-level
control stage, where signal-handling ea-
pabilities are important. The low-level
preamplier circuit consists of two low-
noise transistors @, and @,, connected in
the grounded-emitter configuration. The
first transistor, @, is operating at a low
collector voltage and very low eollector
current to minimize the noise figure of
the transistor, and the load resistor for
this stage is a deposited-cerbon type for
the same reasons. The bias configuration
is the “H” type, with the temperature-
stability factor (defined as §=AI/AIL,,)
chosen to have a numerical value of less
than 4. This value for § is chosen mostly
from experience, which has shown that
this is a reasonable eriterion for reliable
class A operation over the rated tempera-
ture range of a germanium transistor.
The “H” bias configuretion depends
npon a large resistance in the emitter
circuit to achieve stability, and then this
resistor is bypassed with 2 Jarge capaei-
tor to maximize a.c. gain. In proceding
with the design of this stage, the value
of the collector-to-emittex voltage, V.,
and the ecolleetor eurrent, I, are first
chosen from a graph of the noise char-
acteristics of a typieal transistor versus
Veer I., and the generator impedance
R,. (Fig. 2) the values thus selected ave:

Vs=—8 vde.
I,=-0.35 ma.
Before resistor valnes can be calculated
from the operating point, there are sev-
eral restrietions on the parameters of
the stage which must be faken into ac-
connt. First, the voltage gain, G,, and
the input impedance Z;, mnst eonform
to external considerations. A survey of
the popular stereo cartridges shows that
an input impedance of 50,000 ohms is
sufficient for all the cartridges requiring
high-impedance, low-level inputs, and a
lower Z;, may always be achieved by
loading the cavtridge with a resistor. It
must be remembered that high values of
input impedance are difficult to achieve
in transistor stages which also have volt-
age gain, and for this reason we shall not
attempt to make Z,, any higher than
necessary. The compensuted closed-loop
gain of the low-level preamplifier should
be about 40 db (G,=100) so that a.10-
mv input will produce a 1-volt output.
Since about 20 db for bass boost is re-
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quired for the RTAA curve, the pream-
plifier will require an open-loop gain of
40 plus 20, or 60 db (G,=1000). This
means that each stage within the loop
should have a gain of 60/2=30 db (G,
31.5).

We are now in & position to caleulate
some resistor values for the first stage.
With the “I” bias configuration and the
large amount of feedback present, the
input impedance of the first stage will
be primarily determined by the parallel
combination of R, and R;; we shall eall
this equivalent resistance B,’, and we can
then say that approximately:

Ly =Ty (1)

The next restrietion on the values of the
resistances in this stage is the S faector.
Tor a grounded-emitter stage nsing a
transistor with a high grounded-emitter
enrrent gain Beta (B) and small internal
base and emitter resistances compared to
the eirenit values, S can be given by:
7

i (2)
R/

where R, is the total external emiiter
cirenit resistance, R, + R;. But we have

Sie= 14

specified R,’ at 50,000 ohms, and § ean
have a maximum value of 4, so we can
easily caleulate the minimum velue of
R,/ necessary to achieve this stability
factor, and this turns out to he 16,000
ohms. Allowing an ample margin of
safety, we will let B, equal 22,000 ohms,
and the voltage drop across R, is I.R,=
7.7 volts. Making one additional assump-
tion, that there is a small and nearly
constant voltage difference between the
base and emitter terminals of the tran-
sistor, amounting to about 0.3 volts, we
know that the voltage across I, is 7.7 +
0.3=8 vde. We can similarly deduce
that the voltage across R is the supply
voltage to the stage less 8 volts. In our
ease the power supply voltage is 30 volts,
selected because experience has shown
that this is a convenient voltage for andio
work in transistors. To make certain that
there is no eross-coupling hetween stages,
there are two decoupling resistors in the
supply line, R, and R;,, and the supply
voltage to the @, and @, stages is actu-
ally about 28 volts, and that to the @,
stage abont 25 volts. This shows that
there are 25— 8 =17 volts across R;, and
now that we know that the ratio of R,

to R; is 8 : 17 (assnming that he current
in the base of the transistor is negligibly
small) and that the parallel equivalent
of R, and R; is 50,000 ohms, we can
easily calenlate their values, which are
73,000 ochms and 156,000 ohms, respec-
tively. Increasing these to the nearest 10
per cent BIA values gives: R, =82,000
ohms, and R;=180,000 ohms, and reecal-
ewlation of R, now yields 56,000 ohms,
still snfficiently close fo the target figure
of 50,000 ohms.

We have only two resistors left Lo eal-
culate, the load resistor Ry, (R;), and the
small unbypassed emitter resistor I,
which controls the voltage gain. R, is
actually already determined since we
know the colleetor ecurrent (which equnals
the emitter current, approximately) and
the voltage at the collector (which is the
supply voltage less the ¥V, and IR,
drops), and the caleulated value is 26,600
ohms, the closest value in a deposited-
carbon resistor being 26,100 ohms. Once
the load resistor is known, we can cal-
culate the value of the feedback resistor
R; from the equation for gain with feed-
back:
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(P B,’)
(hm. thy ‘3 Ré)

where 7,7 is the equivalent load imposed
by the load resistor and any subsequent
civeuitry. Hy, is the grounded-emitter in-
put impedance of the transistor, as speeci-
fied by the manufacturer. It is interest-
ing to note that this is the first time the
parameters of the bransistor have entered
the equations explicitly; all the previous
calenlations have simply assumed gome
range of values.

Gy == (3)

Choice of Transistors

At this point, then, it will be necessary
to select the specifie transistor to he nsed
in the eirenit. A survey of the inexpen-
sive, commercially available germanium
“p-n-p” transistors with low noise-gen-
eration characteristies resnlts in the se-
lection of any of two or three types, all
of which are pretty minch interchange-
able. The GI 2N508, the Phileo 2N335B,
(a newer version of the 2N207B), and
the Raytheon 2N422 will all perform
well in the preamplifier, and from this
point forward we shall assume the ehar-
acteristics of the 2N508. This transistor
has a f of 100 and an %, of 3000 ohms,
and a typical noise figure of less than 6
db (0 db=1 pv.). Using this data, and
assuming a loading by the following
stage of 15,000 ohms, we ean calculate
from Eq. (3) that the &, will be ap-
proximately 33 for an R; of 220 ohms.
Tor the remaming contral wnit ecireuits,
where noise is not so critieal but larger
signals entail larger collegtor voltages,
we select a transistor with the same gen-
eral characteristies but an inecreased
maximum ¥ ,.; such a transistor is the
G 2N265 or the Philco 2N534,

The preceding diseussion has covered

Fig. 4. Top view of the completed preamplifier unit. The upper two resistor boards are
identical; the lower ¢contains the equalization networks, loudness-control components,
and the phase-reversal stage.

all the computations which are peculiar
to the design and stabilization of a tran-
sistor stage with a specified voltage gain
and input impedance. The values of
coupling and hypass capacitors ave cal-
culated in the same manner as those for
vacuum tube stages, that is, by making

Parrs LIST

EZ"IY Rfil Kll,
1 megohm, A4 watt

PEi) it}
R, 82,000 ochms, ¥4 watt
RJ) BM) R)A’
¥4 180k ohms, % watt

R, Ry 22,000 ohms, % watt

R, R, 220 ohms, %4 watt, 5%

B, 2(5,1].00 f)tm?s’ %ﬁ watt, 1%
deposited earbon

R, 15,000 ohms, 3% watt

R, 39,000 ohms, 14 watt

R, 120k ohms, Y4 watt

Ry Rygy Ry 10,000 ohms, % watt

B, 15,000 ohms, % watt, 5%

By, Byy 100k ohms, 14 watt

R, R, 220k ohms, 14 watt

Ry, Ry 27,000 ohms, 3% watt

R Hax 100k-ohnm1  dual potentiome-
ters, linear, 109,

7, 2200 ohms, % watt

R.. 4700 ohms, 15 watt

R. 1500 ohms, %A watt, 5%

Ry, Ras ?(.;b(g)t) 1o}nrns,]/\% \\'{'Ltt) 5%

4 ohms, % wa

R.. 1-megobm potentiometers,

linear, 10%

Ry Ry, By 27,000 ohms, Y4 watt, 5%

Ry 5600 chms, 1% wuatt, 5%
R 150k ohms, Ya watt, 5%
R 300k ohms, 1, watt, 5%
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.‘.C’J CC} CT

Cuiy Ciiy Coy 2.5 uf, 25 v, electrolytic
Cs, Csy Cy 25 uf, 25 v, electrolytic
[0 100 uf, 6 v, electrolytic

8 uf, 25 v, electrolytic

5 Cis 100 puf, 10 v, eleetrolytic

Oia 330 npuf, 300 v, mica

Cy 0.1 nf, 100 v, paper

Ov; 1 nf, 6 v, electrolytic

Oy 100 wf, 50 v, electrolytic

Cys .0027 uf, 100 v, paper

o 16 012 pt, 100 v, paper

Cy 5 uf, 12 v, electrolytic

8y G-pole, 5-position switeh,
shorting

S, 2-pole, f}-pusiti(m switeh,
shorting

*Q,, Q, “p-n-p” transistor, (GI

2N508)
05, Q;, Q5. Q: “pn-p” transister, (GE
2N265)

* Valnes given for subseripts from R, to
R.; (except Ra) apply also to resistors with
subseripts Ris to Ry; values given for
capacitors Cy to Cy, apply also to capacitors
with subseriptg Cy, to Cya; transistor types
listed for Q, to Q, apply also to transistors
Qo 10 Qiose

All resistors 109 tolerance uunless other-
wise specified.
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the time constant of the equivalent cir-
cuit small compared to the period of the
lowest frequency we wish to pass or by-
pass. The technique just illustrated may
now be repeated for the @, stage, usiug
the conditions and approximations just
discussed, and assuming the loading of
subsequent cirenitry to be 50,000 ohms.
Once this stage is completed, we are
ready to calenlate the values of the feed-
back and compensation resistors and
capacitors, R, ;5 aud Cy;_jq.

When the selector switch S, is in po-
sition 1, R, and C,, ave the elements in
the feedback loop. This eorresponds to
the “micraphone” position, and we are
desirous of a flat frequency response
and a closed-loop gain of 4 db (G,=
100). The value of Ry, (R), In the con-
dition where the presence of this resistor
does not upset the open loop gain exces-
sively, is:

(B,) (Gr)

(K1)

where K is the ratio of the open loop
gain G, to the closed loop gain @, This
equation gives a value of 24,000 for R;;,
but since this would load the ocutput of
the second stage and change the open
loop gain slightly, (we assumed a Joad-
ing of 50,000 ohms) the corrected value
of Ry, becomes 27,000 ohms. In this ease,
C,, 1s merely a conpling capacitor with

(€]

h"/b =
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negligible reactance at the frequences
from 20 to 20,000 cps.

The RIAA phonograph enrve is real-
ized by a low-frequency boost with a
characteristie time constant of 300 miero-
seeconds, and a high-frequency rolloft
time constant of 75 microseconds. Since
the midfrequency gain is still supposed
to be 40 db, R;, is 27,000 ohms. The
bass-boost eapacitor C,, will have a value
of 0.012 uf, the hoost {ime counstant
divided by R;,. Similarly, the rolloff
apacitor C,; will be the rolloff time
constant divided by Rjy;, and this yields
a valne of 0.0027 pf.

The NAB tape curve is realized by a
single low-frequency boost with a time
constant of 67 microseconds, where the
high-frequency gain is considered the
closed loop gain G,/; thus the computa-
tion in this easte will be somewhat differ-
ent. The output from a tape reproducing
head is generally lower than that from a
phono cartridge, so that it would be de-
sirable to have the highest over-all gain
possible with the equalization required.
The total equalization between high and
low frequency is 32 db, and sinee the
open loop gain is 60 db, this means the
maximnm high-frequency gain (in this
case the closed loop gain), will be 28
db (G, =25). For this value and the
known value of (5, we calculate the
corrected value of R,,, which is 5600
ohms. If we now calenlate the gain at
500 ¢ps (which is the erossover frequency
for the NARTB curve), this midfre-
quency gain is 150, or about 43 db. This
means that a tape head output of only
3.5 mv will produce a 0.5 volt output,
while a 5-mv phono or mierophone input
is required to produce the same output.

At this poin, it is timely to interject
a note concerning the behavior of the
large values of capacitance necessary in
R-C coupled transistor stages. In order
to maintain flat frequency response down
to the lowest audio frequencies, the val-
ues of ecoupling capacitors tend to be-
come very much larger fhan those in
vacuum tube cireuits, with values as
large as 25 uf not uncommon. These are
usually low-voltage midget electrolyties,
and as such as subject to leakage cur-
rents considerably larger than those in
the typical paper tubular ecapacitor.
Therefore, it is important that d.c. return
paths be provided for these leakages at
inputs and outputs, and that the variable
controls be arranged in such a way that
the operation of the confrol does not
change or reverse the d.c. voltage on the
electrolytic, lest the resulting nonlinear
discharge generate an audio signal not
unlike a Bronx cheer.

The over-all characteristics of the low-
level preamplifier stages may now be
tabulated :

(A) Flat Equalization:

Frequency response flat £ 0.5 db from
20 to 20,000 cps.
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Sensitivity 5 mv for 0.5 volts output.
Intermodulation Distortion 0.25 per
cent at 1 volt onfput.
Harmonie distortion not measurable at
1 volt output.
Noise level more than 65 db below 1
volt output.
(This noise is characteristically below
30 eps.)

(B) RIAA Egqualization:

RIAA equalization £0.5 db from 20
to 20,000 cps.

All other specifications equalled where
applicable.

(C) NAB Equalization:

NAB equalization 0.5 db from 20 io
20,000 eps.

Sensitivity 3.5 mv for 0.5 volts output.

All other specifications equalled where
applicable.

High-Level Section

The inpnt to the high level section is
made through the selector switch S, re-
sulting in the choice of either the pre-
amplifier output or a high-level input.
The signal is then fed to the base of the
emitter-follower Q;. With the emitter-
follower configuration we are able to
realize 2 high input impedance and low
output impedance at the cost of unity
voltage gain, nnich in the same manner
as the eathode follower in vacuum-tube
civenitry. The output of @, is labelled
the “monitor output,” and may be used
to drive a fape recorder for dubbing,
headphones, or almost any impedance
greater than a few hundred ohms; this
output is equalized to have a flat fre-
quency response and constant amplitude,
independent of the settings of the level
and loudness controls R,, and R,;.

There is little to describe in the design
of the emitter-follower stage because it
i3 an extremely simple configuration,
and there is no gain caleulation to make.
Suffice, then, that the operating point of
the transistor is chosen so that:

Vee=—12.5 vde.
Ie=—0.5ma.

and the § factor is again less than 4.

The @, stage, like the @, and @,
stages, is connected as a grounded-emit-
ter amplifier with voltage gain deter-
mined by emitter degeneration. The
smallest inpuf anticipated at the high
level jacks is 0.1 volt, and a 1-volt out-
put of the control unit is sufficient to
drive most power amplifiers to full out-
put, so that an over-all voltage gain of
10 will satisfy the needs of the high-
level portion. If each of the emitter fol-
lowers has an over-all gain of 0.95, the
gain of the @, stage must be 12. Making
the assumption of 50,000-0hm loading by
the subsequent stages, and using exactly
the technigue deseribed for the @, stage
and an operating point of :

V.6 =115 vde.
I,= 0.7 ma.

the result is a gain of 12.5 for a load
resistor of 22,000 ohms and an unby-
passed emitter resistance of 1500 ohms.
The ountput of the fourth stage drives
the londness control R,; which, despite
its simplicity, will approximate the
Fleteher-Munsen londness eontonrs reas-
onaly closely from the 0 db to the —35
db eurves. The output of this control is
connected to the fifth tramsistor, which
is an emitter-follower eircuit identical
to the third stage. The output of 0,
drives the balance control, Ry, and the
separation control, R ;. The balance ecir-
cuit is eapable of an infinite range of
attennation, but the important range
near balance is spread out so that it
occupies a large portion of the range of
rotation of the econtrol. With this ar-
rangement the balance can be adjusted
very finely for nearly equal signals, or
one chaunel ean be eliminated from the
output ecompletely, by a 150-deg. rota-
tion of the control. The separation con-
trol is likewise nonlinear in operation,
making only about 6 db of variation in
the separation through the first 100 deg.
of rotation, and then decreasing the
separation rapidly to zero at full rota-

tion.
The output impedance of the eontrol
unit is about 20,000 ohms as a eonse-
(Continwed on page 82)
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Fig. 5. Rear view of the compleled transisjorized preamplifier.

AUDIO e OCTOBER, 1960


www.americanradiohistory.com

_/4uc[io gngineering Sociefg

TWELFTH ANNUAL CONVENTION

Following is a complete list of papers to be
presented at the thirteen technical sessions,

Tuesday, October 11

9:30 a.m. PSYCHOACOUSTICAL

ENGINEERING.

Harold L. Barney, Bell Telephone Lab-
oratories, Chairman.

What is Psychoacousties?

Gerard G. Harris, Bell Telephone Labo-
ratories.

Sonnd-Indueed Analgesia
Wallace J. Gardner, Cambridge, Mass.,
and J. C. R. Licklider and A. Z. Weisz,
of Bolt, Beranek, and Newman.

Psychoacousties of Stereophonic Repro-

duction
R. L. Hanson, Bell Telephone TLabora-
tories.

Listening Test Methods and Evaluatfon
F. A, Olson and K. Schjonneberg, Gen-
eral Electric Co.

Efiect of System Parameters

Stereophonie Effect
Harwood B. Moore, General Electric Co.

Distortlon of Andltory Perspectlve Pro-

duced by Interchannel Mixing at High

and Low Audlo Frequencles
Donald S. McCoy, RCA Laboratories,

Subjective Evaluation of Factors Affect-

ing Two-Channel Stereophony
F. K. Harvey and M. R. Schroeder, Bell
Telephone ILaboratories.

1:30 p.m. SPEECH ANALYSIS,

SYNTHESIS, AND COMPRESSION.
James L. Tlanagan, Bell Telephone
Laboratories, Chairman.

Some Problems In Remaking Speech
Franklin 8. Cooper, Haskins Labora-
tories.

Synthesis by Analogs and Articulatory

Coding
George Rosen, Massachusetts Institute
of Technology.

Correlation Techniques for Speech Band-

wldth Compression
M. R. Schroeder, Bell Telephane Labo-
ratories.

Digital Data Processing for Volce Com-

miunkeation
Caldwell P. Smith, Ajr Torce Research
Div.

A Spectrographie

Transition
S. Joseph Campanella, Melpar, Inc.

on the

Study of Formant

Speech  Compressfon by Analysig-Syn-
thesls
F. H. Slaymaker and R. A. Houde,

Stromberg-Carlson Co.

7:30 p.m. MUSIC AND ELECTRONICS.
Daniel W. Martin, The Baldwin Piano
Company, Chairman.

European Electronle

Deslen
Harold Bode, The Wurlitzer Company.

Relatlonshlps Between Electronle Organ

Timbre and Sonnd Speetra
Earle L. Kent, C. G. Conn, Litd.

Electronic Production of Percussive

Sounds
Herb Hearne and Marvin Korinke, The
Waurlitzer Company.

Electrical Actlon for Plye Organs
Albert R. Rienstra, Morristown, N. J.

Rlactronlc Production of Choral Tone
William C. Wayne, Jr.,, The Baldwin
Piano Company.
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Musle Imstrument

A New Tool for the Exploration of Un-
known Electronic Muslec Instrument Per-
formances

Harold Bode, The Wurlitzer Company.

Wednesday, October 12

9:00 a.m. SPEECH INPUT
COMPONENTS AND SYSTEMS.

John Bourcier, American Broadcasting
Company, Chairman.
The Reductlon of Wind Noise In Mlero-
phones
I.. R. Burroughs, Electro-Voice, Inc.
A Mlerophone with an Elastle Cable
Russel J. Tinkham, Vega IRlectronics
Corporation.
Use of Polyester Flims in Microphone
Designs
Alex Badmaieff, Altec Lansing Corp.
Personal Microphones
H. F. Olson, J. Preston,
Bleazey, R.CA Laboratories.
Small Unldirectional Dynamiec Probe
Microphone
Ernest Seeler, Shure Brothers.

High Quality, High Reliabillty Ampliflers
James J. Noble, Altee Lansing Corp.
The Integrated Use of Minlatnre RF
Microphones In TV Studle Produnctlon

Yersus Prerecording

Willard C. Merrill, Port-O-Vox Corp.
Desiegn of an Audio Delay Line for Com-
patible Stereo Broadeasting

and J. C.

Raymaond E. Lafferty, Boonton Elec-
tronics Corp.
Audjo Transmission over T.ensed ILine

Facllities
John WW. ITud=zon, Chesapeake and Io-
tomac Telephone Co. of Va.

1:30 p.m. LOUDSPEAKERS.

John Preston, RCA Laboratories,
Chairman.
Compact Arrays of High Power Horn

Drivers for Generating Intense Sound
Flelds
Sidney E. Levy and Richard W. Car-
lisle, University ILoudspealkers.
Minimizing Interference Effecets in Tweet-
ers and Tweeter-Woolter Combinatlons
Joel Julie, University Loudspeakers.

The Fundamentals of Loudspeaker De-

sign
', H. Slaymaker, Stromberg-Carlson
Co.
Production Development of a Minlature
Speaker

R. 1. Hamson, RCA Victor Home In-
struments.
Anmpltnde Contral of Loudspeaker Cone
Motlon In the Resonance-Fregunency
Range
W. C. Trautman, Liberty Manufactur-
ing Corp.
Annlysis of the Effects of Nonlinear Ele-
ments apon the Performance of a Baek
Enclosed Direct Radlator Loudspeaker
Harry F. Olson, RCA Laboratories.
Isolation Netftwork for Combined DBaks
Stereo Reproducers
J. T. Novak, Jensen Manufacturing
Company.
The Bi-Phonle Coupler
Abrahem B. Cohen, Advanced Acoustics
Corp.

7:30 p.m. AMPLIFIERS.
Victor Brociner, Universgity Loudspeak-
ers, Chairman.
The Deslgn of Low-Nolse Transfstor Au-
dio Awmplifiers
James W. Halligan, Philco Corp.
Class B Power Amplifier Performance
with Sllicon Transistors
D. V. Jonesg, General Electric Company.
A High Power Stereo OTL Amplifler
Julius Futterman, Harvard Electronics.
Design Conslderations of Transistorlzed
Portable Public Address Systems
Joel Julie, University Loudspeakers.
A Translstorlzed Stereo Amiplifier
W. S. Barden and C. I. Wheatley, RCA
Semi-conductor and Materials Division.
A High-Sensitivity Power Pentode Using
the Shadow-Grll Teehnique
. W. Troutwein and C. D. MeCool,
General Electric Company.
Andlo Frequency Magnetic Amplifier
D. F. Marcks and R. M. Bergslien,
Lumen, Inc.

Thursday, October 13

9:00 a.m. DISC RECORDING AND
REPRODUCING.

Benjamin B. Bauer, CBS Laboratories,

Chairman.
Photomicrograph of Record Groove
Proflles

John H. MeConnel, Electro-Sonic Lab-

oratories.
Mechanleal Ympedance at the Stylus and
the Design of Stereo Phonograph Car-
tridges

Norman H. Dieter, Sonotone Corp.
The Quest for an Uliralightwelght
Phonograph Pleckup

Y. V. Hunt, Harvard University.
Reproduction Distortion—Its Measure-
ment and Influence on Stereo Phonograph
Cartridge Desizn

Philip Iantrowitz, Sonotone Corp.
New Approach to Tone Arm Design

George Alexandrovich, TFairchild Re-

cording Equipment Corp.
Deslgn of a Sterecophonie Pleknp
Cartrldee

G. A. Morrell, Jr., Astatic Corp.
Some Aspects of Wear and Calibration of
Test Records

Roger Anderson, Shure Brothers.
A Yersatile Phonograph Plckup

George Grover, Electro-Voice,

1:30p.m. MAGNETIC TAPE
RECORDING AND REPRODUCING.
Walter H. Erickson, Chairman.
Tape Talking Book System for the Blind
Alfred Korb, Library of Congress.
Tape Recorder Designed tor the Blind
Herman Levin, Cook Research Labo-
ratories.
Tape Duplicating Systems for Talking
Book Program
Sidney Himmelstein, Cook Eleetric Co.
The Characlerlstics of Migh-Sensitivity
Magnetic Tape Coatings
Fdward Schmidt, Reeves Sounderaft
Corp.
A Minlature Combhination Record, Repro-
duce, and Erase Head for 8-mm Mnag-
netic Sound-on-Fllm Systems
M. S. Shatavsky, Sonotone Corp.
YVislble Magnetic Recordings
W. P. Guckenburg and C. D. Mee, CBS
Laboratories.
A Modern Acoustle Mlsslle Launch Loca-
tion Bystem, The AN/TNS-5
R. M. Carrell, RCA.
The Effect of Blas Amplitude on Response
at Very Short Wavelengths
John G. McKnight, Ampex Professional
Products.
The Deslgn of A Portable Professlonal
Recorder
George Rehklau and Charles A. Wil-
kins, Ampex Professional Products.
(Continued on page 68)
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A Dictionary of Modern
Engineering Usages

DANIEL R. BUTTERLY®

Even in these stubbornly serious pages there exists an occasional opportunity for a
laugh or two, or maybe only a little chuckle. We enjoyed it, and we hope you will too.

partners, which, like Ieredity and

Environment, have the peculiar
power to foree all people into rigorous
partisanship; the possibility that both
could jointly influence the fute of a
word is universally intolerable. We our-
selves take the middle view that both
exert influence, but observe that usage
progresses faster than logie, and that in
a rapidly changing world it holds the
upper hand.

In the interest of greater clavity in
engineering reports, technical mannals
and sales brochures, we have compiled
a little lexicon of recently acquired
terms, which we feel will be of value to
the more diseriminating engineers and
writers throughout the field.

USAGE aND LoGgic ave old sparring

AUTOMATION : Automatization. It's all in
knowing when to add syllables and when
to drop them. The -ize that was dropped
here has been added to final- (which
see).

CONCEPT: This has replaced the more com-
monplace word idea, through its power to
suggest idea on a higher psyehological
level.

CONFIGURATION: An amount; e.g, 3. In
Personnel, a salary. So, configuration
image, salary expected.

COMPLEX, MISSILE LAUNCHING: A missile
launching eomplex is a means of launeh-
ing missiles, not a compulsion to do so.

COMPONENT: adj., as in component part.
A component part differs from an ordi-
nary part in the sense that it is part of
a whole consisting of other parts, or
other component parts, that is, it is part
of a component whole; ov, that is—oh
the hell with it!

COUNTDOWN: The act of counting up.

DRAMATIC: Applicable to anything, but
most commonly to prices. Don’t miss
these dramatic values, ete. This i wrong.
Prices are often comic, more often
tragic, but they are never dramatie. The
term is best restricted to particular com-
ponents, as in a recent advertisement of
hi-fi equipment: a new clectronic tuning
bar is dramatically framed in the mas-
sive body of the tuning escuteheon.

FACILITY: More elegant than setup. The
rule is to use the more abstract term
where there is a choice. Thus, production
facility, not produection setup; medical
Jacility, not medieal room. ILikewise,
mathematical discipline, not branch of
mathematies.

FEASIBLE: Literal: able to be feased; free:

* Chief Tsologist, 114-104 227 Si., Cam-
bria Heighis, N. Y,
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having the approval of the chief engi-
1neer,

FINALIZE; It's finalized means it isn’t fin-
ished but the hell with it. Finalize takes
up. (Finalized wp 18 not exactly synosuy-
mous with fouled up, but in most appli-
cations the distinetion may be neglected.)

GEOMETRITION : Distinet from ordinary ge-
ometry only with respect to terms.
Triangle becomes Ulriangulation, circle
becomes circulation, conver becomes con-
vexation. Likewise, algebrettist, calculi-
zation, triggernomenclature, arithmetab-
olism, ete.

HI-rI; Having the capaeity to emit sound.

INITIALIZE: To start thinking about. Ini-
tialize takes out; finalize takes up. Ex-
ample: The projeet must be finalized up
researceh-wige before it can be initialized
out production-wise. Translation: We
must finish the research before we can
start praduction.

MEANINGFUL: Not a very meaningful word,
especially in such applieations as mean-
ingful life tests. A life test has no deeper
signifieance; it merely tells how long it
takes for something to blow up.

MODERATOR: In a panel discussion, or stut-
tering bee, one whose function it is to
see that the argument doesn’t teach a
conclusion.

MOMERTARILY: When a radio announcer
says I’ll be back momentarily, dow't let
your hopes soar; he means i a moment,
not the conventional for a moment. He
may be back 2 a moment and talk for
an hour, and still be within the nuneia-
torial usage of the word.

NOTATION: The word originally meant a
system of notes, ag in music notation,
color notation, ete., but now means note.
If things go right we may be able to
say notatiomize instead of the verh fo
note.

0BSOLETIZED : Preferred to obsolelated. The
simple form obsoleted has Dbeen obso-
letized.

OPTIMIZATION : Finding the hardest way to
do something. So, oplimiz- ¢r, or; not
oplimist, optometrist, or opportunist.

PERSUASION: More elegant than belief or
profession; preferred whether one has
been persuaded to his profession or just
drifted into it against his better judg-
ment. Thus: Hiz background is of an
¢leotronics persuasion. But, The dra-
peries were of a blue-green persuasion,
is overdoing it.

PHASE IN: In Engineering Personnel, to
hive. Example: We are not phasing in
any electronic engincers at the mmoment.
So, phase out, to fire. Since a hirce and
a firee are 180 deg. apart, one’s employ-
ment, status ean be considered as a fune-
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tion of his phase angle and may be ex-
pressed in radians.

I:CTURE, STORY, SCENE, THEATRE, AREA,
ARENA, CLIMATE: They mean the same
thing, so must not be confused. No rule
can he established; a reference table of
usnges is here supplied: weather piclure,
weather story, but not weather scené, and
certainly not weather elimate; indusfrial
seene, industrial pieture; political eli-
mate, scene, arena; war theatre, arena;
cultural  area, scene, climatle; American
Seene, Philadelphin Story, European
Theatre, ete.

PHILOSOPHY : The word is rapidly replacing
statement, and idea; it i8 more elegant
and has two more syllables, Examples:
compuier philosophy, sales philosophy,
g0 no-go philosophies; but sales meta-
physic is not used by the diseriminating.

PROGRAMMING: In radio broadcasting, a
program is for people who wear suits
and shirts; a programming is for people
who wear suitings and shirtings.

ROADABLE: Attaching the suilix -able to a
noun as well as to 2 verb is a charming
innovation, but roadizable would be more
consonant with the best engineering
nsage, and would have the advantage of
an additional syllable.

TyPE: A word used to bridge the gap be-
tween an adjective and a noun. Its omis-
sion denotes unfamiliarity with engi-
neering practice. Examples: paper type
capacitor, Hartley type oscillator, chicken
lype checker, striped (tuype pajamas,
filter type pipe, movable type type, ete.
However, by pushing the noun and the
adjective closer together the problem
can be alleviated : paper capacitor, Hart-
ley oseillator, ete.

POTALIZE: It doesn’t mean the same as add.
In addition, we get a sum; in totaliza-
tion, we get a total.

Iixample:
addition: 2 totalization: 2
2 2

4 sum 5 total

So, totaliz- er, or; uot lotalilarian.
-wisg: May mean lke, ways, or with re-
spect to, depending on which it means.
In clockwise it means like, in ofherwise
it means ways, in money-wise it means
wilth respect to. May be used with or
without a hyphen or a spaee, depending
on how it is used. May be used after a
noun, verb, adjeetive or other adverh,
indiseriminately. A valnable word be-
cause of its extreme flexibility. May not
be used in AUDIO in any editorial mat-
ter whatsoever—only in the advertise-
ments, over which the editors have no
control as to good English usage. ZE
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now—
a truly compatible
mono-stereo cartridge

empire

first to achieve full high-fidelity reproduction from stereo and mono records

High fidelity is still the essential requisite in repro-
ducing sound. And, it has been felt that much of the
quality of high fidelity, was sacrificed in the transition
to stereo. Many also believe that stereo cartridges
have thus far failed to attain the quality already
achieved for mono cartridges.

The development of the Empire 108 proceeded from
the premise that a stereo cartridge must be at least
equal in performance to a fine mono cartridge—even
as to the quality of its reproduction of monophonic
records. For, if a stereo cartridge cannot translate
the simple lateral excursions of monophonic records,
it can hardly be expected to respond to the intricate
movements created in a stereo groove.

The fact that the Empire 108 reproduces stereo as
well as mono records is purely a matter of functional
design. What is most significant is that the quality
of its reproduction—mono or stereo—is superior to

audio empire

SYERED/GALANCED HIGH FIDELITY COMPONMENTS CNACEMBIRK, INE.
1075 STEWART AVE., GARDEN CITY. N. Y.
EXPORY: EMEC, PLAINVIEW, N. Y,
CANADA: ACYIVE RADIO & TV LTD.. YORONTOD 2. ONT.

AUDIO e OCTOBER, 1960

any cartridge in the field — so much so, that even
with a monophonic system and records, you will hear
a dramatic improvement in the quality of reproduc-
tion. In fact, the first thing to do in evaluating a stereo
cartridge is to hear how it performs with mono records.
Empire 108 with .7 mil diamond stylus.............. $34.50
Empire 88 with .7 mil diamond stylus.............. $24.50
Specifications: Response: 15 to 20,000 cyc¢les = 2 db—usable
output up to 30,000 cycles ¢« Output: 8.0 millivolts per channel
balanced to = 1 db » Channel separation: More than 25 db »

Compliance: Yertical and horizontal 6x10-¢ ¢m/dyne * Recom-
mended tracking force: 1.5 to 5 grams ¢ Terminals: 4.

Empire 98 stereo/balance transcription arm

Dynamic balance and free suspension are ingeniously
combined for optimum stability and responsiveness
—the two most sought after qualities in arm design.
Empire 98, 12-inch arm .........cccoooveeeeeiiaieeinrn $34.50
Empire 98P, 16-inch arm ............c.ocoooooiivevvinennn $44.50

FREE a ""Do-It-Yourself'' stereo/balance kit actively demonstrates
scientific principles of balance—ask your dealer.
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Checking Other Aspects
of Performance

Correct recording bias is a key to maximum treble response at minimum distortion, Equally,
a key to achieving the best performance of your tape machine is an understanding of the
how and what-to-do of tape speed variation. This article covers these topics—and much more.

HE PRECEDING ARTICLE discussed tech-

niques of measuring frequeney re-

sponse, equalization, and azimuth.
The present article is devoted to tech-
niques of measuring other important
aspects of tape machine performance.

Bias Current

It is vital that bias current be set at
the correct value in order to achieve the
best practical compromise between ex-
tended treble response and low distor-
tion, a compromise that varies with tape
speed.

The method employed to check record
equalization, shown in Fig. 1, is also
frequently used to measure bias current.
A 100-ohm resistor inserted in the ground
lead of the record head is generally a
suitable value for the purpose. If the
meter has insufficient sensitivity, it is
often feasible to use a 1000-ohm resistor
instead. The problem is to ensure that
the resistor in series with the head offers
negligible resistance to eurrent compared
with the impedance of the head. A typi-
cal record-playback head, with an in-
ductance of about 0.5 H, has an im-
pedance exceeding 150,000 ohms at the
bias frequency, so that the additional im-
pedance presented by a 1000-ohm resistor
is then negligible. On the other hand,
a head designed only for recording may
have an inductance of but a few milli-

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

AUDIO TAPE
OSCILLATOR AMPLIFIER
OUT: 3 High-level input

RECORD HEAD

VIVM

o

BREAK
(TEMPORARILY) X

AAAAAA
Yvyyy
100w

Fig. 1. Setup for measuring bias current.

benries, so that an additional impedance
of 1000 ohms becomes significant.

The resistor in question should of
course be accurate, preferably to 1 per
cent. Similarly, the meter should be ac-
curate. Current is calculated by means
of Ohm’s Law, namely I=E/R, where
I is current in amperes, B is voltage
in volts, and R is resistance in ohms.
For example, if one measures 70 milli-
volts (.07 volt) across a 100-ochm re-
sistor, then I=.07/100=0.7 ma (milli-
amperes). It happens that a bias eurrent
of 0.7 ma 3s fypical of a number of ma-
chines in home use. However, the re-
guired value, depending upon the head,
can deviate a good deal from this. Hence
the optimum value should be obtained
from the manufacturer of the tape re-
corder, or possibly from the manufac-
turer of the head if the two are not the
same, Moreover, one should obtain the
optimum value for the speed at which
one plans to do the most recording, inas-

much as the optimum value is different
at the various machine speeds. To illus-
trate, at 7.5 ips the optimnm value may
be 0.7 ma, whereas it may be 0.6 ma at
3.75 ips.

As components in the bias oscillator
circuit warm np, they tend to change
value somewhat, and the frequency and
magnitude of the bias current tend to
change accordingly. Thus it is desirable

-to measure and adjust bias ¢urrent only

after the tape recorder has warmed up
for a period, say for 15 or 20 minutes.
(In use, it is similarly desirable to pro-
vide a warmup period before making a
recording.)

Another technique for adjusting bias
current involves measuring the change
in recorded signal amplitude as the bias
is varied. While this method can be used
with machines having a combination rec-
ord-playback head, it is such a tedious
procedure that it is primarily recom-
mended for machines with separate re-
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ALL NEW FROM AMPEX

In sound quality, in operating principle and in features, this is the compact professional
recorder that will set the standards for all others. New in every detail and Ampex
throughout, the PR-70is all you expect of the name. It is a worthy companion of the big
Ampex recorders that make the master tapes of nearly all the recorded performances
sold in the world foday. To a heritage of excellence, the PR-10 adds the completely
new electrodynamic frictionless tape handling system that makes possible studio-
quality performance in a compact machine. Your dealer has it. See it operate soon.

FEATURES AND ESSENTIAL DATA PR-10-2 starao/maonophonic madel recards and plays back slereo-
phonic, monophonic, sound-on-tound, cue-track, selective track and mixed or unmixed two-microphone sound *« PR-10-1
monophonic available full track or half track » Pushbutlon controls of professionol refay/sclenoid type ¢ Full remote con-
Irol provisiant and occestory remote unit » Mew automatic 2-1econd threading accestary, optional * All new compact
eloctronics » Professional monitoring includes A-B swilches, VU meters, phone jacks and oulpul circuits « Separale erose,
record and play heods ¢ 4.rack stereo playbock aptional an open fourth heod position ¢ Two speedt with aplions: 15 and
7Y ips or 7Y% and 3% ips * Hysteresis synchranous molor + Elecirodynamic tape handling for loweit fiutter ever in a
portable/compact recarder s Plug-in modules for flaxibility of equalization and input characteristics ¢ Pertable or rack
mount » Dimentions for both modeals: 19” w by 14” h permilting easy replacement af many older rack recorders.

PR-10

RECORD LEVEL
g 1

RELOAD LEVIL

| RO

Complete descriptive literature avallable from Ampex. Write Dept, A-1.
AMPEX PROFESSIONAL PRODUCTS COMPANY » AUDIO PRODUGTS DIVISION « 934 Charter St. * Redwood City, Calif.
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RECORD AMPLIFIER

RECORD HEAD
VT RECORD LEVEL
METER Fig. 2. Checking
BIAS LEVEL bias current with
a VU meter.
ALIBRATING %
€ LCBONYROL —

cord and plagback heads. At a given fre-
quency, usnally 1000 eps, bias eurrent is
adjusted until maximum signal ampli-
tude is recorded on the tape. This 1s de-
termined by measuring the playback
signal. The gain controls of the reeord
and playback tape amplifiers are not
varied during this procedure.

It is often recommended that instead
of adjusting bias eurrent for peak ont-
put, one should set it at about “0.5 db
above peak.” This means increasing bias
curreént until the signal amplitude (1000
eps) drops 0.5 db. Note earefully that
1t i1s the signal amplitude which is to
dvop 0.5 db, not the bias current. At this
point slight changes in bias current, up-
ward or downward, have a minimnom
cffect on distortion and frequency re-
sponse. An authority has stated: “TFor
optimum results in recorders with wide
frequency range at low tape speeds, it
seems desirable to set bias at not under
0.5 db above peak. . . . This offers close
to optimum distortion characteristics,
while producing minimum c¢hange of
relative response with bias change’!

Still another technique for ganging
and adjusting bias emrrent relies npon
an instrument for measuring distortion,
either intermodulation or harmonic dis-
tortion. First record at a relatively high
level so that variations in distortion dne
to bias current changes may be readily
pereeived. Next adjust bias for minimum
distortion. Then high-frequency record-
playback response is c¢hecked at a much
lower recording level, at least 20 db be-
low maximum permissible level. Bias is
reduced until treble vesponse is consid-
ered adequate. Satisfactory treble re-
sponse also entails adjustment of the
amount of trebie boost used in recording,
assuming that the record amplifier con-
tains a control for varying the treble
boost. 1t is not advisable to go much
above 20 db treble boost at 15,000 eps,
for this raises the danger of overloading
the tape at high frequencies on program
material.

At a tape speed of 15 ips, it will prob-
ably be found that the bias correspond-

*C. J. LeBel, “More on recorder bias,”
Audio Eecord, March—April 1956, p. 7

(formerly published by Audio Devices,
Ine., New York City).
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inz to minimum distortion also permits
response substantially flat to 15,000 eps
without undue treble boost in reeording.
But at 7.5 ips and lower speeds, it will
be found that, in order fo obtain satis-
factory high-frequency response, it is
necessary to reduce bias eurrent below
the quantity corresponding to minimnn
distortion. It is then necessary to ask
onreself whether and to what extent it is
worth achieving extended freble response
at a cost of inercased distortion. Through
trial and error, one ¢an arrive at the
point which cavries flat response a fairly
long way, say to 10,000 or 12,000 eps at
7.5 1ps, withont an undue inerease in
distortion. But trying to reach *“all the
way ont,” namely to 15,000 ¢ps, may
cause an increase in distortion dispro-
portionate to the added realism of repro-
duetion achieved by extending flat re-
sponse from 12,000 e¢ps out to 15,000 eps.

It is necessary to take into aeccount
that the amount of bias current suitable
for one brand of tape may not be the
optimum for another brand. To illustrate
the point, following are the results of a
test conducted to determine the amounts
of bias enrrent producing minimum dis-
tortion for four brands of conventional
tape. Using Tape A as a veference, bias
current for minimum distortion was 0
db for Tape A, +0.75 db for Tape B,
—0.50 db for Tape C, and 0 d) for Tape
D. While the differences in bias current,
expressed in decibels, appear small, nev-
ertheless they are great enoungh to have
appreciable effect upon distortion and
upon freguency response above 10,000
eps. Accordingly, it is desirable to adjust
bias enrrent on the basis of the brand of

tape one plans to use for most record-
ing purposes.

The individual seeking maximum per-
formance from his tape machine will
wish to check bias current periodically
becaunse its magnitude may change as the
result of aging of the oscillator tube and
of other components in the oseillator eir-
cuit. Relatively slight changes in bias
current can produce velatively large
changes in distortion and frequency re-
sponse. In tape recorders of professional
and semi-professional quality, it is usu-
ally the practice to incorporate a switch-
ing arrangement that permits the VU
meter to check the bias current. The
meter does not provide an absolnte read-
ing but does indicate in relative terms
whether bias current is at correet level.
As shown in Fig. 2, a calibrating control
15 incorporated to canse the meter fo
read 0 VU (or some other designated
ficure) when bias is correet.

Bias Waveform

It is important to check not only the
magnitude of the bias eurrent but also its
waveform. Obvious distortion can read-
ily be detected by connecting an oseillo-
scope across the record head. Harmonie
distortion in excess of 5 per cent is ap-
parent to the eye. Ideally, the bias wave-
form should be a perfect sine wave. If
harmonies of the bias frequency are also
present, they will produce noise in re-
cording. Therefore some tape machines
include a eontrol for balancing the oseil-
lator tube to achieve mininium distortion,
as shown in Fig. 3. This adjustment ean
be performed by ear on a machine hav-
ing separate record and playback heads.
With no andio signal fed in, one simul-
taneonsly “records” and plays back a
blank tape, meanwhile adjnsting the bal-
ance control for minimum noise. It is
advisable to use a test tape that has been
thoroughly erased by means of a bulk
eraser, so that noise due to the bias cur-
rent waveform will be readily apparent
and not masked by tape noises.

Bias Frequency

If for any reason the bias freguency
should change radically, there will tend
to be the following deleterious effeets:
(1) If the frequency is too low, there

Fig. 3. Oscillator

BIAS OSCILLATOR

circuit incorporat-

ing a balance con-

trol for minimiz-
ing noise.
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N

BALANCE C ONTROL
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Committed to

SONY Sterecorder 300 — The
ultimate in quality and
precision from world famous _
Sony—a complete 4 track and
2 track stereophonic tape
recording and playback
system in one compact
package, $399.50 Complete
with carrying case, 2 dynamic
microphones and stereo
speaker.

perfection...

SONY C-37A Condenser
Microphone—Acclaimed the
world's finest! $295.00
Complete with Power Supply
and carrying case,

SONY CR-4 Radio Wireless
Microphone. This amazing
Sony compact transistorized
professional microphone and
transmitter is ideally suited
for all applications where
freedom from wired
communications is desired.

$250.00 Complete with FM
Receiver and carrying case.

The SONY/SUPERSCOPE commitment to perfection has led to revolutionary achievements in the
audio electronics field. The STERECORDER 300, for example, is unquestionably the most versatile,
perfectly performing stereo tape recorder on the market today.

The Sony-developed gold membrane in the C-37A Condenser Microphone is another example of

Sony superiority.

The 262-SL sound-with-sound tape recorder at $199.50, the 262-D four track stereo recording and playback
tape transport at $89.50, the 101 transistorized dual track monophonic recorder at $99.50, and the many
other Sony/Superscope products are all remarkable achievements; the inevitable results of Sony/Superscope’s
commitment to engineering perfection.

For literature, or the name of your nearest franchised dealer, write: Superscope, Inc., Dept. 2,

Sun Valley, California.
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The Tapeway to Steveo

SUPERSCOPE INC., SUN VALLEY, CALIFORNIA
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AUDIO
OSCILLATOR
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BIAS OSCILLATCR

RECORD HEAD

OSCILLOSCOPE

/’\,__o

3. READ FREQUENCY ON
THE DIAL AND MULTIPLY
BY 4 TO DETERMINE THE

BIAS FREQUENCY. 4 CYCLES.

-/ o
1. ADJUST SWEEP FREQUENCY \

OF OSCILLOSCOPE TO DISPLAY

9
L

2. ADJUST AUDIO OSCILLATOR
TO DISPLAY | CYCLE ON THE
OSCILLOSCOPE.

Fig. 4. Setup for measuring bias frequency.

will tend to be aundible beat notes be-
tween the bias frequeney and the har-
moniecs of the higher audio frequencies;
the bias freqneney should be at least
four to five times the fundamental of the
highest audio frequency to be repro-
duced. (2) If the bias frequeney is too
high, the effectiveness of the erase head
(which is supplied current by the same
oscillator that feeds the record head) is
usually diminished. Thus in rerecording
a tape, one may hear some of the first
recording, particularly the lower fre-
quencies, coming through the second re-
cording. (3) With a change in fre-
quency, there may be a change in the
amount, of bias current reaching the re-
cord head; an increase in current will
reduce distortion and restrict high-fre-
quency response; a deerease in current
will inerease distortion and extend high-
frequency response, possibly producing
an nndesirable peak.

An andio oscillator and an oscilloseope
may be used to echeck the bias frequency,
as illustrated in Fig. 4. Conneet the oscil-
loscope to the record head and obtain a

- display of four cyeles. Then ‘connect the
oscilloscope to the aundio oseillator and
adjust the latter’s frequeney until ope
eycle appears on the oscilloscope. The
frequency indicated by the dial of the
oscillator is one-fourth of the bhias fre-
quency. If the audio oscillator goes to
100,000 cps, then one may adjust the
oseilloscope for a reading of one cyele
when connected to either the record head
or the oscillater, The aceuraecy of the
method described depends upon how
preeisely the oscillator is calibrated.
However, a slight error is unimportant,

sufficiently aceurate for the purpose.
Distortion

Whereas such audio components as
control amplifiers, power amplifiers, and
tuners are commonly checked for inter-
modulation distortion as well as har-
monie distortion, the general praztice is
to test tape recorders only for harmonie
distortion, although an IM test is nusually
quite revealing.

Figure 5 shows the setup for checking
total harmonic distortion (THD) of a

. tape machine having separate record and

playback heads. A signal from an audio
oscillator is fed into the tape recorder,
and the output of the latter is measured
by a harmonie distortion meter. The
procedure is essentially the same in the
case of a machine that uses a single
head for both record and playhack, ex-
cept for the fact that the recording of
the test signal and its measurement take
place at different points of time; after
recording the test signal it is necessary
to rewind the tape and play back the
signal into the distortion meter.

The test frequeney is usnally 400 cps
or thereabout for a variety of reasons.
(1) Peak audio energy of most sound
gourees occurs in the neighhorhood of
400 cps. Henece, at a given recording
level, a test in this region is indicative
of the maximum distortion likely to oe-
cur. (2) It is desirable to use a rela-
tively low frequency in order to be able
to record on the tape a large number of
the harmonies due to distortion. Thus if
the test frequency were, say, 5000 cps,
and if the tape machine had a range ex-
tending to 15,000 eps, only the second
and third harmonies could appear.

Testing harmonic distortion at the

and almost any audio oscillator will he

TAPE RECORDER

higher frequencies—above 5000 eps or
so—is not apt to be very meaningful.
On the one hand, the pronounced treble
boost in the record amplifier tends to ex-
aggerate high-frequency distortion. In
recording natural sound sources, this
high-frequeney emphasis tends to be off-
set by a decline in andio energy of the
source; but there is no such ofiset when
dealing with a test signal. On the other
hand, to the extent that the tape recorder
has limited high-frequency response, say
to 15,000 eps with a very sharp decline
thereafter, harmonie distortion shows up
only to a slight extent if at all. One can
casily establish this fact by recording a
high frequency such as 10,000 cps af a
very high level at 7.5 ips and viewing
the playback waveform on an oscillo-
seope. Since the harmonies are beyond
the reproducing ability of the tape re-
corder, the playback waveform will ap-
pear as an undistorted sine wave no
matter how high the recording level.

The fact that distortion in the high
frequency range fails to show up on a
harmonie distortion test does not mean
there is no problem here. Overloading at
high frequencies ean ecreate havoe in
terms of infermodnlation distortion. To
illustrate, 2 10,000-eps note and a 12,000-
eps one, if over-recorded, may inter-
modulate to produce spuriovs distortion
products that are aundible.

Measurement of intermodulation dis-
tortion offers a much more sensitive fest
of the performance of a fape recorder.
At a recording level where a harmonic
distortion test may reveal only 2 or 3
per cent THD, the IM test may reveal
10 per cent, 20 per cent, or even more
IM distortion. Figure 6 shows the setup
for checking IM distortion, requiring
only the use of an IM analyzer; this as-
sumes that the IM analyzer supplies the
frequencies, usually ahout 60 cps and
6000 cps, needed for the test.

Record Level Indicator

The test of distortion must have ref-
erence to the recording level as indicated
by the record-level indicator. If the indi-
cator is of the magic eye type, maximum
permissihle recording level eorresponds
(or should correspond) to eye closure,
that is, minimum fluorescent shadow. If
the indicator is of the neon lamp type,
nmaximum level is denoted by ignition of
the lamp. If the indicator is a VU meter,

AUDIO 400 cpe RECORD RECORD
OSCILLATOR g AMPLIFIER AMPLIFIER
INPUT | |Mm DISTORTION OuTPUT
PLAYBACK 400 ep | HARMONIC GBI, 0-8:6000;e5p PLAYBACK
AMPLIFIER ~»~1 DISTORTION
METER AMPLIF(ER —‘

Fig. 5 (left). Measuring harmonic distortion. Fig. & (right). Setup for measuring intermodulation distortion.
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-I S p ATENT 2 775 30 There are hundreds of Urnited States
oS I ! Patents on loudspeakers. Most of them
late to minor improvements; a few have changed the face of the speaker industry.

R’s patent on the acoustic suspension speaker system has had far-reaching effects. A very large number
" speakers has been produced under the patent by AR and its licensees, and speaker design in general
s been given a new direction. In our opinion this patent has proved to be the most significant
sued in the speaker field since 1932, when Thuras was awarded a patent on the bass-reflex enclosure.

he basic idea of the acoustic suspension system is that the speaker works against an elastic pillow of
r sealed into the cabinet mstead of against mechanical sI)rings of 1ts own. This design makes possible
stly improved bass reproduction (paxtlculmly from the point of view of lowered (llstomon) and
multaneously dictates small cabinet size.

he acoustic suspension principle 1s now used in four AR models—the AR-1, AR-2, AR-2a, and
R-3, priced from $89 to $225. We mvite you to listen to these speakers at your dealer’s, or, if you
ve near New York City, at the AR Music Room 1n Grand Central Terminal.

iterature on AR speakers 1s available for the asking.

COUSTIC RESEARCH, INC. 24 Thorndike Street ~Cambridge 41, Massachusetts
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maximum reeording level is generally 6
to 8 db above the 0-VU reading. For ex-
ample, in the case of a nmmber of pro-
fessional tape recorders, when the meter
reads 0 VU on a steady signal fhis is
intended to correspond to a reeording
level that produces 1 per cent total har-
monie distortion. The level that produeces
3 per cent THD is about 6 db above
0 VU. If the recording level that pro-
duces 3 per cent THD is considered to
be the maximum permissible amount,
then there is a 6 db allowance for the
mechanical lag of the VU meter. Thus
to measure distortion at maximum per-
missible recording level, the input signal
should be 6 db higher than that requived
to drive the meter to 0 VU.

One can obtain test tapes containing
2 signal recorded at a level producing a
stated amount of harmonic distortion.
Thus Ampex produces a test tape with a
250-cps tone recorded at a level resulting
in 1 per cent harmonie distortion. Dub-
bings Sales Corp. in the past produced
a tape with a 400-cps tone recorded at a
2 per cent harmonic distortion level;
although not presently in produection, it
may still be available from some mail
order houses and other distributors of
audio supplies.

Sueh tapes can be used to check the
calibration of the record-level indicator
with reasonable accuracy. To illustrate,
assume the use of the Ampex test tape.
Play the tape and measure the level of
the output signal. Using an audio oseil-
lator or test record, record the same fre-
queney (250 eps) or a nearby one on
another tape and adjust the recording
level until the same playback level is ob-
tained as with the test tape. Then one
is recording at a level producing ap-
proximately 1 per cent harmonie distor-
tion, assnming bias current is at “nor-
nal"” value.

If the tape recorder is rated on the
basis of 3 per cent harmonie distortion,
the input signal can be raised about 6
db to obtain an increase from 1 to 3 per
cent harmonie distortion. At this point
the magic eye indieator should close or

the neon lamp should ignite. In the case
of the VU meter, the 0 VU indication
should have been reached at the 1 per
cent harmonic distortion level or earlier.

If the tape recorder is rated on the
hasis of 2 per cent harmonic distortion,
the input signal can be raised abont 3
db to obtain an increase from 1 to 3 per
cent harmonic distortion.

Of course, the more direet method of
checking calibration of the record level
indicator is to measnre distortion at the
point where the magic eve closes or the
neon lamp ignites or the VU wmeter
reads 0 VU.

Signal-To-Noise Ratio

Signal-to-noise ratio 1s measnred on
the basis of maximum permissible ve-
cording level, namely that which pro-
duees 1, 2, or 3 per cent harmonie
distortion. Assuming that 3 per cent
harmonic distortion is considerad ae-
ceptable, as is commonly done, and that
the record-level indicator is correspond-
ingly calibrated, the procedure for meas-
uring signal-to-noise ratio is as follows:
A frequency hetween 250 and 1000 eps
—usually 400 eps—is recorded at maxi-
mum permissible level. The playback
signal level is measured. The tape is ve-
wound and the process repeated, except
that this time no audio signal is reeorded.
Again the playback signal is measured.
Now the output is due to noise and hwm
of the record amplifier and of the play-
back amplifier (largely the latter in
most cases), noise produced on the tape
as the result of distortion in the bias-
current waveform, tape hiss, and im-
perfect erasure by the erase head. The
ratio of the first playback signal (with
an audio input signal) to the second
playback signal (without an audio input
signal) constitutes the signal-to-noise
ratio of the tape recorder. In a high
quality machine, the predominant econ-
tribution to noise will be tape hiss.

If one is measuring the signal-to-noise
ratio of a tape machine designed only
for playback and not for recording, the
measmrement has to be made on the basis

Fig. 7. Two stroboscopes for measuring tape speed.
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of a test tape. As stated before, test
tapes are available carrying frequencies
recorded at a given level of harmonic
distortion. Comparison of the output
level when playing the test tape and
when playing a blank virgin tape yields
the signal-to-noise ratio. If the test sig-
nal 1s at a level corresponding to 1 per
cent harmonice distortion, the signal-to-
noise ratio at the 2 per cent distortion
level can be approximated by adding 3
db; at the 3 per cent distortion level.
by addiug: 6 dh.

In a high-quality tape machine the
signal-to-noise ratio will range npwards
off 50 db, or a voltage ratio exeeeding
300:1. Therefore the measuring instru-
ment has to be a vacuum-tube voltmeter
of high sensitivity. Typically, the out-
put of a tape machine (before the power
output stage, if any) is about 1 volt.
Hence if the noise is 50 db lower, the
output voltage is only about 3 millivolts.
If the machine has a signal-to-noise
ratio as high as 55 db, as some do, then.
based on a maximumn signal output of 1
volt, the noise content will be less then
2 millivolts.

Wow and Flutter

A quantitative measurement ol wow
and flutter requires equipment unlikely
to be in the possession of the home re-
cordist and therefore will not be dis-
cussed here. However, a simple and ef-
feetive test can be made by recording
and playing back a tone in the vicinity
of 3000 cyecles, where the ear is highly
sensitive to changes in piteh. The signal
source can be an audio oscillator or a
phonograph test record. ITowever, inas-
much as the phonograph or the record
or both may be a souvee of wow anid
flutter, an aundio oscillator is the better
source. Wow will be apparent as a
quavering effect. Flutter will be ap-
parent as graininess or coarseness of
the tone.

In the case of tape machines designed
for playback only, there ave a number
of test tapes which can be used for
¢hecking wow and flutter by ear. These
tapes incorporate a frequency in the
range of 2000 to 5000 eps.

Tape Speed

Tape speed may best be measured by
means of a tape stroboscope, such as
shown in Fig. 7, consisting of a whesl
that is pressed against the moving tape
and therefore moves at the same speed
as the tape. The wheel contains a num-
ber of bars along its civenmference, and
these bars are viewed nuder a 60-cyele
light souree; for greatest clarity, a neon
or fluorescent lamyp s desivable, although
the ordinary incandeseent lamp will de.
If tape speed is exactly correct, the bars
on the stroboscopic wheel will appear
to be standing still. If speed is slow, the
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WHAT’S BEHIND THE EXTRAORDINARY PERFORMANCE OF

THE PILOT 602 RE(EIUEH?

COMPACTNESS... Therear panel of Pilot’s new 602 stereo receiver is an impressive concentration
of inputs, outputs and terminals. It reveals the ingenious use of space that makes this the most compact all-
in-one stereo instrument available. Imagine a stereo FM-AM tuner, a sterco preamplifier, and a 30 watt
stereo power amplifier all on a single chassis no larger than most tuners!

COOL RUNNING...Prilot engineers have paid meticulous attention to circuitry and design, making
possible the close proximity of component elements . . . tuner, preamplifier, and dual channel amplifier . . .
without excessive heat generation. This makes the 602 ideally suited for wall, cabinet or bookshelf instal-
lations. Or, in its own enclosure, it makes a handsome tabletop unit.

DEPENDABILITY... Many thousands of audiophiles all over the country now using the 602
report completely trouble-free performance. This functionally versatile unit has been approved by Under-
writers Laboratories and may be used in custom installations with complete confidence. Simply connect
speakers and record changer for a complete, flexible stereo system. Play AM or FM broadcasts alone or
simultaneously for stereocasts. Pilot’s exclusive Stereo-Plus Curtain-of-Sound center channel signal allows

you to add a third speaker to eliminate the “hole-in-the-middle.” The Pilot 602 stereo receiver costs only
$249.50. Write today for full specifications.

Pa'lof‘ RADIO CORPORATION, 37-04 86TH STREET, LONG ISLAND CITY 1, NEW YORK
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PORTION OF TAPE COVERED
BY GAP OF THE ERASE HEAD

PORTION OF TAPE COVERED
BY GAPS OF THE RECORD AND
PLAYBACK HEADS

+ Fig. 8. Portion of

7 the tape spanned
by the gaps of

—

! half-track heads.

S

THE OTHER SIDE OF THE TAPE)

OIRECTION OF TAPE TRAVEL (VIEWED FROM
THE BASE SIDE, WITH THE TAPE HEADS ON

bars will appear to be moving back-
ward, that is, in the direction opyposite
to tape motion. If speed is fast, the bars
will appear to be moving forward, or in
the same direction as the tape.

Apparent motion of 72 bars per min-
ute past a given point, say the tip of a
peneil, corresponds to a speed error of
1 per cent. Fair to good home machines
may be expected to have speed errors
not exceeding 2 per cent, namely 144
bars per minute. Good to excellent home
maehines should have speed errors not
exceeding 1 per cent. Machines of semi-
professional quality will have speed
errors under 0.5 per cent, while pro-
fessional ones will have speed errors not
exceeding 0.2 per cent.

Erasure

The ability of the erase head to per-
form effectively may be tested by re-
cording program material at a level
greal enough to produce maximum per-
missible indication on the record-level
indicator, putting this tape throngh the
recording process once more but with-
out a signal input, and then playing the
tape. A properly operating erase head
will leave none of the first signal, at
least not enough to he heard even at a
high playback level.

However, if the tape has been re-
corded at excessively bigh level, one that
produces a great deal of distortion, even
a very good ersse head may not achieve
adequate erasure. It may then be neces-
sary to put the tape through the erase
procedure twice, or else use a bulk
eraser.

Inability of the head to erase a nor-
mally recorded tape may be due to the
following faectors:

1. Insufficient erase current. High-
frequency current throngh the erase
head ean be measnred by the same tech-
nique that is used to measuve bias cur-
rent through the record head. As was
illustrated in Fig. 1, a low-value resis-
tor, say 100 ohms, is inserted between
the ground lead of the head and ground.
Voltage across the resistor is measured,
and current is eomputed by Ohin’s Law.
The measured voltage divided by the
resistor equals the eurrent. Thus if one
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volt is measured across 100 ohms, eur-
rent is 1/100 ampere, or 10 millamperes.
Iirase heads in many home machines
typically use between 10 and 15 wmilli-
amperes of current. Some, however, use
a good deal more,

2. Improper wvertical positioning of
the erase head. If the gap of the erase
head does not fully span the recorded
area, because the head is positiored too
low or too high, complete erasure eanmot
take place. One can fell if this is the
canse becanse the signal remaining on
the tape will then have full frequeney
content. Bub if incomplete erasure is
due to other causes, the remaining signal
will consist mostly of low frequencies,
which are the most difficult to erase.

3. Improper azimuth alignment of the
head. If the gap departs considerably
from correect azimuth, which is a posi-
tion at right angle to the length of the
tape, erasure may he affected. A slight
azimuth error, however, will usunally
have little, if any, effect.

4. Frequency of the erase current. As
pointed out earlier, the erase head tends
to hecome less effective as the erase
current increases in frequeney. Means
of checking this frequency have already
been deseribed.

5. 4 defective head. An erase head
with shorted turns will not funetion
properly. The test here consists of head
substitution. A head of poor design will
give inadequate performmance. Iere one
wiay try using a different brand of head,
assuming it can he mounted on the tape
deck. Some manufacturers produce two
kinds of erase heads, one with a single
gap and the other with two gaps side hy
side so that the tape is twice exposed
to an erasing field in a single pass. Sub-
stitution of the two-gap head may
achieve the desired improvement.

Hend Height

The erase, record, and playback heads
must be vertically positioned so that
their gaps all span the same portion of
the tape, that is, the same track. This
is illustrated in Fig. 8 for half-track
(mono) reecording. The same prineciple
applies to two-lrack and four-track
stereo heads.

As pointed out in the preceding sec-
tion, if the erase head is out of vertieal
alignment, incomplete erasure results. If
the machine has separate record and
playback heads, there are two additional
problems should these heads be out of
vertical alignment with each other: (1)
Playback signal will be less than maxi-
muni, with consequent deterioration of
the signal-to-noise ratio, if the playback
gap does not span as much of the re-
corded track as possible. (2) There may
be crosstalk—signal pickup from an
adjacent track—because the playback
head parvtially spans or comes too close
to an adjacent track.

In the case of half-track heads, visual
alignment can often suffice. This means
aligning by eye the edge of the tape
with the edge of the gap. To maximize
the chances of accurate alignment, the
position of the tape relative to the head
should be that whieh oceurs in the nor-
mal “dynamice” state—that is, when the
tape is moving past the head. To obtain
the dynamie position, place the trans-
port in motion, then shut off the power
(if necessary, by removing the power
plng from the wall outlet) so that fhe
tape is stationary against the head. If
pressure pads are employed, remove the
pressure pad holder after shufting off
the power. Then visually align the gaps
to the tape.

To check the height adjustment of the
playback head, one can play bhack a
commercial prerecorded tape and move
the head up and down. When the output
is maximum, as measured by a VI'VM,
playback-head vertical alignment is cor-
rect. It is advisable to use a test tape
with a low-frequency signal, such as 400
cps or less, so that slight changes in
azimuth as one moves the head do not
appreciably affect the playback level,

If the tape machine uses a separale
record head, the latter ean be aligned
to the playback head by adjnsting the
record head’s height for maximum sig-
nal output while simultancously record-
ing and playing a low-frequeney signal.
Then the erase hend height can be ad-
justed for maximum erasure.

In the case of stereo heads, involving
two gaps one above the other, as shown
in Fig. 9, vertical positioning is more
critical than for half-track heads. Visual
alignment is probably a preliminary
step, with further steps more or less
mandatory. The echecks already de-
seribed can be used. One can further
check on the basis of crosstalk. When
playing a commereial prerecorded two-
or four-track tape containing program
material, if the playback head is im-
properly positioned to the extent that
16 impinges on an adjacent track, the
signal of the adjacent track will come
through with full frequency content. If
the playback head is incorrectly posi-
tioned so that it does not actunally span
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INCREASE THE NUMBER OF WAYS
YOU ENJOY YOUR HIGH FIDELITY SYSTEM

INTERMATIONAL

COMPONENT TELEVISION
Now your high fidelity system becomes the complete center of home entertainment with the new
Fleetwood Tclevision Receiver, an entirely new component. The Fleetwood receiver gives you high
fidelity audio in two ways: You can connect the detector to your preamplifier and use your complete
system to reproduce sound...can tape TV concerts, operas, musicals, and history-in-the making off the
air. Or, you can drive a loudspeaker directly from the amplifier that is built into the Fleetwood. The
quality of the picture can only be described by the words “high fidelity”—in the purest sense of the
phrase. Transfer to Fleetwood video every standard by which we appraise high fidelity audio—pre-
cision definition, low distortion, flat response, wide range—and you will see why Fleetwood is becoming
a part of every perfectionist's plans. The new Fleetwood is delivered complete with a twenty-three inch
picture fube. Mask and frame are factory installed. An opening, shelf, and ventilation are all that is
required for a clean, professional-locking custom insiallation. Fleetwood is available with a new sonic,
wireless remote control. Witness television the way it is seen by the studio engineer...see Fleetwood
monitor-quality in your Audio Specialist’s demonstration room.

FLEETWOOD COMPONENT TELEVISION IS MANUFACTURED BY

THE COUNTRY'S LEADING PRODUCER OF STUDIO MONITORS cONR‘c, I”c,

GLENDDRA, CALIFORNIA

FLEETWOOD COMPONENT TELEVISION 1S MARKETED BY JBL INTERNATIONAL, LOS ANGELES 39, CALIFORNIA
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Fig. 9. Gaps of

two- and four-

track stereo tape
heads.

part of an adjacent track but comes
very close, then the crosstalk will consist
predominantly of low frequencies, which
extend beyond the track to a greater ex-
tent than the high frequencies. On the
other hand, if the erosstalk consists pre-
dominantly of high frequeneies it re
sults in a tinny sound coming through
from the adjacent track. This iz indiea-
tive of erosstalk within the head, which
has nothing to do with vertical position.
Sneh erosstalk 1z in the nature of trans-
fer of the signal from one section of the
stereo head to the other because of
magnetic coupling.

More precise and more divect methods
of checking and adjusting head height
ave available, as follows:

L Test Tupe. RCA test tape No.
12-5-64T is illustrative of a tape cou-
taining a section—Part 1—specifically
designed for height alignment of four-
track heads. As shown in Fig. 10, the en-
tire width of Part 1 of this tape is ve-
corded except for a .043-inch hand
erased at the location of track 3, which
is called A-2. The recorded signal is
1000 eps at 3.75 ips and 2000 cps ab
7.5 ips. The instrunetions state: “In
order to adjust the head assembly height,
nmove the head up or down until the
audible tone or the output meter reading
on the A-2 track is at a null or mini-
mum. Note that a head height either up
or down from this proper position will
eause an inerease in signal level.”

2. Visual Indication. Reeves Sound-
eraft Corp. makes a produet called
Magna-See that enables one to view the
signal recorded on the tape. This has a
number of uses, ineluding cheeking head
height, azimuth., and head wear. To use
Magna-See, the tape is recorded at
slightly higher volume than normal, the
tape is immersed in a bath of Magna-
See solution, and the tape is allowed to
dry out, whereupon the recorded track
beecomes visible,

Fig. 11 shows how a two-track stereo
reeording wonld appear after exposure
to Magna-See. One wonld first adjust
the height of the record head on the
busis of several trials with the aid of
Magna-See. If the tape recorder has
separate record and playback heads;
then the playback head would be aligned
on the basis of maximum ountput when
sinltaneously recording and playing a
low-frequeney signal. Or, one could
perhaps temporarily commect the play-
back head to the record amplifier and
make a recording through fthis head;
then view the results by means of
Magna-See. To align the erase head, one
could erase a tape that has been ve-
corded with an aligned head, and cheek
the vesults with Magna-See to determine
whather the recorded sections have been
erased exeessively or insufficiently.

Test Tapes

As indicated i this article and the
preceding one, various test tapes are
available to facilitate checking and ad-
justing tape machines. Some test tapes
have but a single purpose, while others
have several. Typically, the single-pur-
pose tapes are for azumuth alignment.
Thus Andio Devices produces an “aundio
alignment tape,” containing tones of
1000, 5000, and 7500 e¢ps when playved
at 7.5 ips. The two lower fones are of
30 seeonds duration, while the highest
lasts G0 seconds. The purpose of the
lowest tone is to set level, A preliminary
adjustment of azimuth is made with the
5000 eps fone, and a final adjustment
with the 7500 ¢ps tone.

Ampex’s No. 5563 test tape is an ex-
ample of a nmlti-purpose tape, to be
used at 7.5 ips. It contains a 10,000 e¢ps
frequency for azimuth alignnient, a 250-
eps tone for setting playback level (ad-
Justing the VU meter in playback), an-
other 250-eps tone at n lower lovel fo

OTHER SIOE OF THE TAPE)

>
DIRECTION OF TAPE TRAVEL (VIEWED FROM.
THE BASE 5IDE, WITH THE HEAD ON THE

UNRECORDED
PORTION

Gk (o Fig. 10. Portion of

RCA test tape No.
12-5-64T used for
height alignment
of four-track stereo
I tape heads.

38

WWW.ammernacaanadioRietery com

be used as a reference for a frequency
vesponse cheek, and @ series of tones for
checking frequency response at 10,000,
7500, 5000, 2500, 1000, 400, 200, 100,
and 50 eps. Similar tapes are produced
by Ampex for the 3.75 and 15 ips
speeds.

One of the most comprehensive test
tapes that has been made, intended spe-
cifically for use by the audiofan, is the
one put out several years ago by Dub-
bings. Although no longer manufactured,
it may still be available from some andio
supply houses. This tape contains a
series of beeps five minutes apart for
cheeking tape speed; a 400-eps tone
recorded at a level corresponding to 2
per cent harmonie distortion; a high-
frequency tone for azimuth alignment;
a series of tones for ehecking frequency
response; a tone for checking wow and
flutter by ear; and a series of progres-
sively quieter signals for checking sig-
nal-to-noise ratio (when the signal on
the tape 1s no greater than system noise,
this indicates the signal-to-noise ratio,
identified by a voiced announcement).

A number of tapes have appeared for
testing stereo machines. I'or example,
RCA Vietor's 12-5-64T is a quarter-
track tape, with recordings on two of
the four tracks. Anmong the tests is one
for adjusting the height of the head
(as previongly deseribed) ; another is a
tene that permits one to phase the

AR A RS PR OR AR R A RO
IR SR SAA RO AA

Fig. 11. Appearance of two-track stereoc
lape after exposure to Magna-See.

speakers—the tone appearing midway
between the speakers when phasing is
proper. Another sterco test tape is the
Audiotester 30-208, which includes the
sound of a metrononie for steveo balane-
ing. The Sonotape Stereophonic Align-
ment Tape ineludes a test for correet
track placement; that is, namely sound
from the left coming from the upper
track and sound from the vight coming
from the lower track when the tape
moves from left to right; tests for fre-
quency and londness balance between
fracks; tests for proper speaker location
based on degree of separation and mix-
mg of sounds from each track.

A word of caution is in order with
respeet to test tapes, particularly those
bearing on azimuth alignment and fre-
quency response. The heads of a tape
machine tend to hecome magnetized
gradnally, causing partial or complete
erasure ot high frequencies on a tape
passing over the head. Thevefore it is
recommended that the tape heads be de-
magnetized heforve a test tape is placed
on the machine. Z£
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ANOTHER FACTOR IN
"INTEGRITY IN MUsSIC”

does your
turntable

CHANGE
the

FOR INTEGRITY IN MUSIC. ..
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PR-500 Single-Speed Turntable

Even a minute addition or subtraction of sound can
spoil a musical performance. Only when the turntable
does not change the music in the slightest, do you enjoy
“Integrity in Music.” T'o demonstrate this we suggest
you hear the new Stromberg-Carlson PR-500.

The extremely low flutter and rumble of the single-
speed PR-500 invite comparison with turntables at
several times the price. High compliance belt drive (at
3314 rpm) from two vibration-free hysteresis-synchro-
nous motors assures constant speed. Viscous damped
arm, riding on a single friction-free needlepoint bearing,
tracks perfectly down to less than one gram. Wow:
0.149% rms; Flutter: 0.08% rms; Rumble: —50 db re
7 cmjsec. Complete with arm and cables, ready to play,
at just $69.95.*

The other popular Stromberg-Carlson turntable is
the “Perfectempo.” It incorporates every valid, time-
proven design feature: belt drive; continuously variable
cone drive (14 to 80 rpm); stroboscopic speed indica-
tor; dynamically balanced, weighted table; precision

‘motor; plus Stromberg-Carlson’s original double-acting

motor and table suspension system that effectively
eliminates unwanted noise. Performance proves it:
Wow: 0.149% rms; Flutter: 0.09% rms; Rumble: —55
db re 20 cm/sec. at 1 ke. Model PR-499, “Perfectempo,”
morocco red with alvminum trim . ......... $99.95.*

Stromberg-Carlson now offers 16 equipment cabinets
in a wide variety of styles and finishes. They are de-
signed to house complete Stromberg-Carlson stereo
component systems and are factory assembled. They
reproduce as faithfully as separately mounted compo-
nents because of a unique mounting method that iso-
lates the speaker systems from the other sensitive
components.

See your dealer (in Yellow Pages) or write for a com-
plete component and cabinet
catalog to: 1418-010 North
Goodman Street, Rcchester
3, New York.

*Prices audiophile net, Zone 1,
less base, subject to change. LI

““There is nothing finer than a Stromberg-Carlson”

STROMBERG-CARLSON
s oivision or GENERAL DYNAMICS
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- Unique Push-Pull Stereo
Magnetic Phonograph Pickup

E. R. MADSEN*

The advent of stereo records has placed new and stringent re-
quirements on the phono cartridge. Here is how one cartridge
designer met these requirements—in a highly original manner.

VER THE DECADES, the technical de-
velopment of the phonograph re-
cording and playback process has

been charaeterized by significant jumps
forward, superimposed on the normal
slow refinement of proecesses and proce-
dures. The first large step forward was
the shift from eylinder to dise which
made mass production praetical. Then
came a big jump forward in quality with
transition from mechanical to electrical
techniques. Another significant leap for-
ward has been the slow-speed, fine-
groove, vinylite dise—a combination of
long-playing, unbreakable, high-quality
recordings which inangurated a great
new interest in phonograph reprodue-
tion.

All sueh large changes have heen ac-
companied by the need to design new
equipment for both recording and re-
produetion. Bach step has forced the
designers to do what previously had been
considered almost impossible. Now, the
most recent change—that which puts
two signals into one record groove—
imposes new problems for the designer.
The phonograph pickup which can do
Jjustice to these new recordings would
have been considered impossible a few
vears ago—at least it would have been
impossible for a mass produced item
which eould have been sold at economical
prices.

It is my intention to mention some of
the partieularly stringent requirements
for a stereo pickup and to deseribe a
design which meets these requirements in
a practieal way. The unit described is
presently being produced by Bang &

* Chief Audio Engineer, Bang and Oluf-
sen, Struer, Denmark,

Stereodyne Il pickup.
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Fig. 1. Initial cartridge design.

COIL 4

Fig. 2. Second design approach utilizing
symmetrical poles and moving element.
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Fig. 4. Suspension of the moving element.

WWW- amerdceatadiohistery com

Olufsen, in Denmark, and has heen
trademarked “Stereodyne” in the prin-
cipal markets of the world.

The design criteria established for the
pickup were as follows:

1. The dynamie stylus-point mass must
be as small as possible, only a few
milligrams, to avoid distortion and rec-
ord damage at high frequencies.

2. The stylus compliance must be large
and equal in all directions so that heavy
passages can be tracked at forees in the
2- to 4-gram region. The .0007-inch tip
gpecified for stereo records means that
tracking forces must be half those of
monophonic dises for eguivalent wear.
Sueh light forces also cause problems of
arm design as will be disecussed shortly.
3. The pickup must be physically com-
patible with both stereo and mono dises.
4. The frequency response should be
smooth, flat, and similar for both chan-
vels. Interchannel differences will cause
instruments to seem to jump back and
forth between the loudspeakers.

5. Distortion must be as low as possibla.
6. The pickup should have a minimum
of hum sensitivity.

7. There should be no magnetic attrae-
tion to a steel turntable.

8. Low mass is desirable to simplify the
arm design.

9. The stylus should be interchangeable
by the user.

10. There should be a minimum of 20
db separation between the channels, and
this should be maintained over the widest
possible frequency spectrum.

11. High output is desirable, and this
should be equal between the two channels.

Naturally, the unit to fit this set of
criteria must be capable of mass produe-
tion and of sufficiently rngged construe-
tion to be handled by nontechnical peo-
ple in the same way that they handle, or

)

/
L/
<

EFFECTIVE MASS (mg)
>
&

LENGTH (mm)

Fig. 5. Contribution of the moving ele-

ments to effective mass.
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{Edward Tatnall Canby)

““Y planned to talk about the AR-3 and I

haven’t left myself room. Everybody’s had
his say about that Acoustic Research speaker
butme...

“I’ll only state then, that I have been using
the two AR-3 units since last June for most of
my listening and intend to continue using
them indefinitely. That’s for the record and
it's enough.”

AR-3’s (and other models of AR speakers) are on demonstration at the AR Music
Room, on the west balcony of Grand Central Teyminal iss New York City,

No sales are made or initiated at the Music Room, but AR speakers are played
continnorsly in stereo, from 10:30 to 7:00 on weekdays,

11:30 to 5:30 on Saturday.

ACOUSTIC RESEARCH, INC., 24 Thorndike Street, Cambridge 41, Massachusetts
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Fig. 6. Exploded view of the entire pickup.

mishandle. ordinary monophonie phona-
graph pickups.

The design of the nnit deseribed in
this article was carried out without ref-
erence to other stereo pickups. The de-
velopment process started with the idea
of eoupling two monophonie pickups and
ended with a unit which completely
breaks away from conventional mono-
phonie designs.

The obvious starting point, that of
conneeting two separate units at right
angles to each other, is superficially at-
tractive. 1f these have their orientation
sueh that their greatest sensitivity is at
an angle of 45 deg. to the record surface,
each chanmel will be reproduced by one
of the units. However, this idea was
quickly eliminated hecause the system is
extremely complicated; it is almost im-
possible to make both elements move in
exactly the way, and the total
nmoving mass will be high with two mov-

|ate

ing elements. It seemed evident that
there should be only one moving ele-

ment, and this shounld be suspended at
only one pont 5o it can move with equal
freedom in all directions.

These conclusions vesulted in an initial
construction as llustrated in Fig. L. Tere
there 18 one moving element, §, mounted
at point # in a rubber ring. The npper
half of & moves between a paiv of poles
inelined at a 45-deg. angle to the record
aroove, while the lower part moves be-
tween another palr of poles which are
90 deg. opposed fo the first poles. Thus

one of the stereo channels is derived
from the motion of the lower half of the
moving element and the other channel
from the motion of the upper half.
Thiz arrangement, shown in Fig. 1,
aives satisfactory channel separation;
and if the parts arve properly propor-
tioned, it gives a snitable high-frequency
response. However, the response is not

Fig. 8. Effect of incorrect stylus angle
with equal signals in both channels.
exaetly the same in both channels. The
reason for this is that the design is not
truly svmmetrical. One-half of the mov-
ing element bears the stylus and contacts
the record grooves; the other half swings
e free air. The result of this asym-
metrieal operation 15 a frequency un-

halance.

This led to the conclusion that the
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~

5 12 15
ANGULAR DiSPLACEMENT (DEG. )

Fig. 9. Unbalance between channels for
a given angular displacement.

moving parts must be identical for each
channel, and that there must be only
ene moving element. Therefore the poles
must be placed symmetrieally, and the
moving element must have a symmetri-
cal shape. The unit designed on this
basis is shown in Fig. 2.

The armature is a small eross of
mumetal which swings hetween the four
pole pins. A lollow aluminum tube is
swedged to this eross, and the stylus is
secured to the other end of the tube.
Opposing each arm of the cross is a
pole pin on which a eoil is wound. A
45 deg. motion of the stylus to the left
will induee enrrent in coils 1 and 3,
but not in coils 2 and 4. The converse
is true for stylus motion 45 deg. to the
richt. As ean be seen, the opposing coils
can be connected in a push-pull rela-
tionship which reduces the harmonie dis-
tortion eaunsed by nonlinearity of the
magnetic ficld. In addition, the coil ar-
rangement is hum-hucking for external
fields such as that from a phonograph
niotor.

-2 meters
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Fig. 10. Localization of sound from two
speakers.
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from IR‘luTush

. . . the finest performance available

the MacKit 30

A 80-Watt Unity Coupled Amplifier Kit*

v
.

*|dentical to the renowned Mcintosh MC-30 Amplifier Price $120

Enjoy the wonderful experience and satisfaction
of putting the finest amplifier together yourself.

A “"Mark of Excellence” Product by

tABORATORY, INC.

4 Chambers St., Binghamton, N. Y,

Now availahle at Franchised Mcintosh Dealers

AUDIO e OCTOBER, 1960
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Fig. 11. Effect on left channel of displace-
ment to right.

There are several hidden advantages
of this push-pull, symmetrieal, and ecom-
plementary structure. Induetion of eross-
talk from one channel to the other is
minimized since snch a eomponent is
in-phase in opposing coils and is bucked
out. Further, over-all crosstalk will be
extremely low at any Ffrequency since
voltage induetion comes only from
changing the spacing of the erossarms
from the pole pins. With 45 deg. modu-
Iation in one channel only, the erossarms
in the orthogonal channel rotate without
changing spacing so that there is no in-

EP
o
=0
3
X2
s
glo
o
(6] N
10 15
DISPLACEMENT (DEG. )
Fig. 12. Crosstalk for o given stylus

displacement.

duced voltage in this channel—provided
the positioning of the unit with respect
to the groove is acenrate. We will go
into the latter in just a moment.

Fig. 3 shows the magnetic circuit.
This is very much like the magnet strue-
tnre of a modern loudspeaker with a
center magnet. The arrangement makes
a completely closed magnetie ecivenit
which prevents leakage of the magnetic
field. Being externally nonmagnetic,

Fig. 13. Effect on right channel of dis-
placement to right.
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there will be no attraction to steel turn-
tables; and at the same time the coils
arc shielded from external fields.

The most eritical and important part
of the design is that of the moving sys-
tem and its method of snspension which
are shown in Fig. 4. The mumetal eross
is a small element which adds about
onc-half milligram fo the moving mass
as seen at the stylus point. The alumi-
num tube is very light, having a wall
thickness of .002 inches. It pivofs on a
nylon thread which is bonded to a plastic
support. The ecross hears against a
PVC dise, the resiliency of which con-
trols the compliance and the damping
of the system. The rotation point of the
system is at the junection of the cross
and the nylon thread. Critical points in
this design are the effective stylus point
mass and the ontput. Also the aluminum
tube had to be long enough so that the
body of the pickup would eclear the sux-
face of the reeord.

For a given thickness of tubing there
is an optimum point at which the ecom-
bined contribution of the mumetal cross
and the tube to the effective moving mass
is at a minimum. A comparison of the
individual components of the moving
system to the ftotal effective mass is
shown in Fig. 5. The effective stylus
point mass of the eross decreases as the
alnominum tube lengthens (eurve A). The
effective mass of the tube, referred to
the stylus, increases with inereasing
length (eurve B). Comparison of these
cnrves shows that a tube length of abont
1¢ mm is optimum for the type of tubing
used. This also provides reasonable size
relationships for the ofher parts,

Fig. 6 shows an exploded view of the
complete unit. The diamond stylus is
replaced along with all other moving
parts by placing the new eross assembly
onto the pole pins and sliding the outer
casing into position, which closes the
magnetie eivenit and also acts as a douhle
shield over the coils,

This design exhibits ideal character-
istics of frequency response and chan-
nel separation, Curves of these charac-

Fig. 14. Integrated arm and pickup.

teristies, as measured on RCA test dises
12-5-73 and 12-5-T1, are shown in Fig. 7.
The frequency response requires no com-
ment as it 15 quite smooth and flat over
a wide band. The channel separation
can be seen to be execellent over a very
wide frequency range, but there is some
difference between the two sides. This
difference comes from a combination of
production variation, unbalance on the
recording, and incorrect positioning the
pickup with respeet to the record groove.

Evidently, close production tolerances
must be maintained to ohtain close bal-
ance hetween channels and wide separa-
tion. However, it is not as widely recog-
nized that the efforts which produce a
fine pickup may be worthless when the
unit is not properly used. The entire
stereo effect ean be diminished or made
unnatural if geowetric perspective is
distorted by incorreetly positioning the
picknp in relation to the record groove.

Tirst, let us reconsider the situation
when there ave equal signals in both
channels, These correspond to lateral
modulation of the groove, and the sound
shounld be centered between the speakers
if the entire system is balanced. Re-
ferring to Fig. 8, we can determine the
effect of incorreet stylus angle. O is the
stylus point and A is the amplitude for
the lateral groove modulation. A; and
A, ave the left and right signals for a
properly positioned pickup, and these
signals are equal. If the pickup is angled
to the right by V degrees, the left chan-
nel will be inereased to A’; and the right

(Continued on puge 80)
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MODEL 642
List $390.00

reach® two to six times the distance of cardioid types

reach with ambient noise and reverberation pickup re-
duced to one third that of cardioid types

reach to these distances with little or no loss of presence
reach that allows the use of wider-angle camera shots

reach that frequently eliminates the necessity of
pre-recording

separation of vocalist and band, controlled to a degree
never before possible

reduction of critical audio feedback problems
replaced parabolic microphones with excellent results

improved signal-to-noise ratio due to extremely high
level output

*Microphone Working Distance

better products for better sound

%;01"5 ELECTRO-VOICE, INC., Buchanan, Michigan & =

AUDIO e OCTOBER, 1960

Here’s what some of

the
engineers told us
th|s dramatic

top TV audio

For the first time ex- ( .

treme directivity, L
wide range and highest out- ; §
put have been combined in one ;
microphone. Unlike any other mi- -
crophone available, the new E-V Model 642
allows new camera and sound techniques to
improve production quality and lower pro-
duction costs,

The 642 is so different we urge you to try it
yourself in your studio. If you have problems
with sound, this new working tool may well
provide the answer. Your franchised E-V
Broadcast distributor will soon be stocking
this amazing new microphone. Why not ar-
range TODAY for your own test of the
new Electro-Voice 6427

Write Dept. 100A, Buchanan, Michigan for
complete literature.

WWW_ ammerieaniadiahistaory com
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Discoveries and Patentable

Inventions

ALBERT WOODRUFF GRAY*

Not every new idea constitutes “invention” that will be recognized by the Pat-
ent Office, and even though a patent may be granted, it may be ruled invalid.

FTEN THE DEFINITION of the term
“inventions,” made by the courts

and the distinetion from wmere dis-
coveries takes on the charaeteristies of
the small boy's definition of salt—what
makes potatoes taste bad if it isn’t put
on.

“It is a trite saying that invention
defies  definition,” asserted a Tederal
court a few years ago. “Yet throngh long
years the word has acquived certain char-
acteristies which at least give direction to
ifs meaning. Invention is a concept, a
thing evolved from the mind. If is not a
revelation of something which exists and
was nnknown but is a eveation of some-
thing which did not exist before, pos-
sessing the elements of novelty and util-
ity in kind and measure different from
what the art might expect from its
skilled workers.”?

Under the Patent Aet, “Whoever in-
vents or diseovers a new and useful proe-
ess, machine, manufacture or composi-
tion of matter, or any new and useful
improvement thereof, may obtain a pat-
ent therefor.”z

Tn an aclion for infringement before a
Federal Distriet Court in Maryland, the
owner of the patent of a high frequency
trausmission cable used in television in-
stallations was met by the defense of the
alleged infringer that the patent was in-
valid, hence no infringement.

This invention, known as the Krueger
patent, comprised an eclongated hollow
tube constrneted of dielectrie material
with walls relatively thin compared to
the diameter, with a plurality of electrie
conductors imbedded in the walls of the
tube.

Before this invention the lead-in eahle
from the antenna to the set had a pair of
parallel wires or conductors. So long as
this lead-in was dry and clean it fune-
tioned satisfactorily, but onee it had ac-
cnmulated dirt or moisture or foreign
substances such as chemieal deposits,
loss of good reception was the conse-

¥ 11220 Sevenly Sccond Drive, Forest
Hills, New York.

1 Pyrene Mfg. Co. v. Boyce, 292 Fed. 480,
NI, July 11, 1923,

235 U.S.C.A.101.
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quence, particularly in locations distant
I'rom broadeasting stations.

That difficulty was met by this inven-
tion imbedding this pair of wires in the
opposite walls of a plastie tube with an
ajr space between the two walls, Not nn-
fil three years after the ruger tube had
been on the wmarket was eommercial pro-
duction of the infringing tube estah-
lighed.

Here, in holding the patent of the
Kruger invention valid and infringed,
the District Court said of this essential
feature in the patenting of inventions.

“The aet of invention consists neither
in finding out the laws of nafure nor in
fruitful research as to the operation of
natural laws, but in discovering how
those laws way be utilized or applied for
some bheneficial purpose by a process, a
device, or a machine.

“Tt is the result of an inventive act, the
birth of an idea and its reduction to
practice; the produet of original
fhought; a econcept demonstrated to be
frue by practical application or embodi-
ment in tangible form.”

This statement the court supple-
mented with a negative rule analogous
to the small boy's definition of salt. “The
mere aggregation of a nmmber of old
parts or elements which in the aggrega-
tion perform or produce no new or dif-
ferent funetion or opervation than that
heretofore performed or produced by
them, is not a patentable invention,”®

Dwing the latter half of the last een-
fury an infringement action eame for
decision before the United States Sn-
preme  Court. There suit had been
bronght for the infringement of a pat-
ent granted to the manufacturer of a
lead peneil tipped with a rubber eraser.
Of the subject of this patent, here held
invalid as not an invention within the
meaning of the patent statute, the Su-
preme Court said,

Combination not Invention

“It is as if a patent should be granted
for an article or a2 manutacture, as the
patentee prefers to term it, eonsisting of

3 American Phenolic Corp. #. Pollard,
122 F.8. 172, Maryland, June 15, 1954.

WWW._ amerdceatadioRistery com

a stick twelve inches long, on one e¢nd
of which is an ordinary hammer and on
the other end is a serewdriver or a tack-
drawer, or what we will see in use in
every refail shop, a lead peneil on one
end of which is a steel pen.

“It is the case of a gavden rake, on
the handle end of which should be placed
a hoe or on the other side of the same
end of which should be placed a hoe. In
all these cases there may be the advan-
tage of carrying about one instrument
instead of two, or of avoiding the lia-
bility to loss or misplacing of separate
tools. The instruments placed on the
sane vod might he more convenient for
use than when used separately. Each,
however, continues to pexform its own
duty and nothing else. No effect is pro-
duced, 1o result follows from the joint
use of the fwo.”

Then of the demands made by this
provision of the patent law in the defini-
tion of invention, the court continued,
¥The combination to be patentable mmst
produce a different phrase or effect, or
result in the combined forees or proe-
esses from that given by their separate
parts. There must be a new result pro-
duced by their union. If not so it is only
an aggregation of separate clements,™

This outline of the law was a few years
later supplemented by that came court in
its denial of the patentability of another
discovery that failed to attain the dignity
of an invention. “The design of the pat-
ent laws.” sald that court, “is to reward
those who make some substantial dis-
covery or invention whieh adds to our
knowledge and makes a step in advance
in the useful arts. Such inventors are
worthy of all favor.

“It was never the object of these laws
to grant a monopoly for every f{rivial
device, every shadow of a shade of an
idea which would naturally and spon-
tancously oceur to any skilled mechanie
or operator in the ordinary progress of
manufaecture.

“Such an indiseriminate creation of

(Continued on page 8b)

t Reckendort ». Faber, 92 U.S. 847, Oct.

1875.
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...THERE’S NO QUESTION!

HERE’S YOUR
~ “BEST BUY”

@
The Thrifty 4-Speaker TF-3 from Jensen

In the "'budget’ price range, there is no finer speaker system on the market. In fact, careful comparison
proves that Jensen’s beautifully balanced TF-3 is unquestionably the finest . . . not only the “best buy"
... but point for point, the best system—and you pay much less. Compare . . . components: The TF-3
uses a 10” FLEXAIR*® woofer, effective from 25 cycles, two special midrange units, and the new Jensen
Sono-Dome® Ultra Tweeter. . . 5o brilliant a speaker, it does not even begin to operate until 10,000 cycles!
power ratings: The TF-3 drives to full room volume with a2 good quality 10 watt amplifier. It does not require
a 20 watt amplifier for clean performance. enclosures: In the Jensen TF-3 you get top quality construction
3% gum hardwood, rigidly built. It stains beautifully—or paint or build-in as you choose. Dimensions:
13%7H., 2324"W., 11%°D. Compare . . . price: There is no real comparison. $79.50

Jenﬁen' You are invited to make these comparisons—and any others you wish—between the Jensea TF-3 and any
LOUDSPEAKERS other ‘'rated'’ speaker system on the market regardless of price. Comparison with the thrilling sound of the
TF-3 will still further prove that . . .

*T.M:

there is always something better from

MANUFACTURING COMPANY
6601 S. Laramie Ave., Chicago 38, (llinols

D! i e In Canada: Renfrew Electric Co., Ltd., Taranto
IVISion o, e Mu er Lo. ) 3 »
Write for Free lllustraled Brochure ‘' KU'". 4 In Mexico: Universal De Mexico, S.A., Mexico D.F.

AUDIO e OCTOBER, 1960


www.americanradiohistory.com

JOSEPH GIOVANELLI™

NoTE. Well, you readers have asked for
another installment of Aupio TECHNIQUES.
so here it is.

For those of vou who are not familiar
with this eolumn, let me explain onece more
that it is yowr column in every sense of the
word. Tu AUbpIocLINIC the readers supply
the questions, but I supply the answers.
However, this particular eolumn belongs
entirely to you. In other words, if any of
you have run across a problem for which
you lhave found a solution and you feel it
would be of interest to your friends, the
other readers, please send it in. In such a
case it will certainly be ineluded in Avupio
TeCHNIQUES. Perhaps some of you have
had a problem similar to one which ap-
peared in AcrbpIlocLINIC and have found a
different way of handling it. We would cer-
tainly like to know about it. In this way
we can all get together and pool our knowl-
edge for the henefit of everyone. If it is
helpful, no idea is too small or too insig-
nificant.

1, myself, ran aoeross a couple of prob-
lems which T decided to submit for this in-
stallment of AUDI0O TECHNIQUES. Perhaps
some of you have another or better way of
handling these same situations. Come on.
Let’s hear from you.

To Change the Tonearm

Many of us like to compare one arm with
another. Such comparisons reguire mount-
ing and dismantling at least once for each
tonearm to be evaluated. Not only is the
nec¢essary wiring time consuming, but also
it results inm gradual shortening of the
wires. To avoid both of these difficulties, I
use and recommend the following pro-
cedure.

1. Solder spade lugs, having 6/32 clear-
ance mounting holes, one lug for each wire
from the arm. Wrap narrow strips of elec-
trical tape around these connections. This
will minimize the possibility of breaking
of the wires off the lugs.

2. Mount on turntable base a Cinch-Jones
Barrier Type Terminal Strip, code F# 5-141.
3. Mount the lugs along one row of the
strip.

4, Solder spade lugs as in step one to the
various leads assoeiated with carrying the
signal from the tonearm to the preampli-
fier. The other ends of these leads should
be fixed to their appropriate connectors.
5. The lugs of step 4 should be mounted
along the other row of the barrier sfrip,
taking care that the lugs are paired with
the correct tonearm leads.

Straightening Warped Records

Here is a method of salvaging those
warped records you did not wish to dis-
card. The following materials are needed:
1. An old turntable—preferably 12 inches

¥ _\;rzag-n;\'en.rls.irl‘ Ave., Brooklyn 8, N. Y.
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in diameter, (A new turntable is definitely
not recommended. Reason—the consider-
able heat generated during the record res-
toration. If no old turntable is available,
Gbtain a turntable made for uge in a child’s
record player. Since the price of such a unit
is low, its possible ruin will be of little
consequence. The fact that sueh a table
does not have a 12-ineh diameter can be
cireumvented.)

2. A box in which the turntable can be
mounted. Thig box should be equipped with
a cover of sufficient clearanee to allow the
turntable to rotate with the cover in place.
The depth below the turntable shounld Dbe
sufficient to clear a 75-watt light bulb.

3. One 75-watt light bulb.

4. One night Jight socket, such as that
plugged into baseboard sockets to mark
the head of a flight of stairs.

5. One extension cord.

6. Tour heavy-guage aluminum-base laequer
dises.

7. Approximately ten 78-rpm 12-inch dises.
8. A weight of approximately two pounds.
9. One fahrenheit thermometer whosg scale
extends beyond 125 degrees above zero.

Lrocedure

There is much latitude for improvisation.
Throughout this diseussion, it will be as-
sumed that mierogroove records are to be
salvaged. 78-rpm records may be reclaimed
in much the same manner as will be de-
seribed, but the temperature at the turn-
table should be approximately 90° Fahren-
heit,

Step 1. Mount the turntable in the box
in such a way that the cover, when closed,
will elear the rotating stack.

Step 2. Place the 75-watt bulb and socket
in the box underneath the turntable. Lay
this bulb on a piece of asbestos or ofher
heat-resistant material.

Step 3. Plug the extension cord into the
nightlight socket. Make sure the bulb does
not come into econtaet with either the ex-
tension eord or the wire carrying eurrent
to the motor. Also make sure it is as far
from the turntable motor as the space and
positioning of the table will allow. (If no
night-light socket is available, an ordinary
light socket may be used. Zip cord is
serewed under the terminals; the other
end of the cord is wired to a wall plug.)

Step 4. Place two of the lacquer record-
ing dises on the turntable. This is especially
necessary when the diameter of the turn-
table is less than the diameter of the record
being repaired. These discs will provide
necded snpport to the outer edge of said
record. (If laequer discs are not available,
circles 12 inches in diameter cul from
heavy guage sheet almuinum can be uti-
lized.)

Step 5. Place the record to be repaired
on the base lacquers. (I have not experi-
merted sufficiently to determine how many
dises ean be satisfactorily repaired at one

time. 1 have successfully repaired four 78-
rpm shellae dises at one time, but I have
never worked with more than one LP at a
time.) Place remaining two lacquers on the
stack. These last two lacquers prevent the
78-rpm records from assuming the con-
formation of the record undergoing re-
pair, The resoration time would otherwise
be lengthened.

Step 6. Place the pila of 78-rpm records
on the two top lacquers. (If aluminum
cireles are used, interpose a piece of tissue
paper between the eircles and the stack of
78's. Such paper should be placed between
the cireles and the record undergoing res-
toration.) The 78-rpm records provide
evenly distributed weight and make for
good storage of, and distribution of, beat.

Step 7. Center the 2-pound weight on the
stack.

Step 8. Set the turntable rotating at a
speed which will not cause the pile to be
dislodged by centrifugal force. Rotation is
necessary £o insure even heating during
the aectual restoration process and even
cooling after the completion of the process.

Step 9. Place the thermometer at the ap-
proximate height of the turntable and as
close to it as possible,

Step 10. Close the box.

Step 11. Light the bulb.

Step 12, After 15 minutes of operation,
open the box and check the temperature.
Tor proper results, I have found 125
degrees to be optimum. I believe that a
higher temperature would cavse groove de-
formation. A lower temperature would
slow down the whole operation. The bulb
may require several repositionings before
the operating temperature will stabilize at
the proper value. (If a Variac is available,
you can vary the temperature merely by
varying the voltage input to the bulb. I
did not have a Variac on hand at the time
I did this work, so had to rely on position-
ing the bulb with respeet to the turntable
to achieve the necessary variation.)

Step 18. After a period of six to eight
lours, check the condition of the record.
If not properly restored, continue the proe-
ess.

Step 14. Allow the restored recording to
cool for two hours before playing it. Leave
the dise in its position in the stack with
the box open; the light extinguished—the
turntable rotating. This last step is neces-
sary to prevent the record undergoing res-
toration from re-warping and to prevent
the 78-rpm records from requiring restora-
tion treatment of the foregoing character.

Turn It On

Sometimes my various duties require that
I burn the midnight oil. (Translation: to
stay up later than I should.) On one such
oceasion I was repairing an I'M tuer. All
went smoothly—I thenght. Tinally ecame
the “moment of truth.” The amplifier was
connected, the antenna was connected. I
tuned around and nothing happeued. I re-
checked the voltages; I rechecked the fuse.
After a few minutes of the varjous and
sundry checks I advise otbers to make, 1
found to my relief and embarrassment that
I had never turned the switech to the “on”
position.

You think it can’t happen to you. It ean.
Consider this as my “I told you so” in ad-
vanee when you leave out that rectifier
tube or that fuse, or perhaps—that wall
plug.

The moral of all tkis is: Don’t suspect
the worst when something goes wrong, As-
sume until you must give in that the
trouble you are having with a piece of gear
is relatively simple. This is the philosophy
I wuse whenever I troubleshoot, and it
usually saves me muech in worrying and in
wasting time. =
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NEW BOGEN-PRESTO RP-40 HOME MUSIC CENTER

FAMILY HARMONY No more problems about who hears what...and where! Bogen-

Presto provides the solution to conflicting individual tastes with this single, superb,
high fidelity mono-stereo music center—excitingly useful, fantastically Zifferent. Now,
for the firsc time, you select and control two distinctly different program sources and
distribute them simultaneonsly—ro several places in the home.

NOTHING LIKE IT Only Bogen-Presto instruments with SoundSpan have 44 the con-
trols, plus the new features you've always desired. Only Bogen-Presto SoundSpan
makes good the promise of unequalled application versatility and operation flexibility
that insures against obsolescence. Thus the RP-40 grows in value as your needs, and

those of your family, expand... for a lifetime of listening pleasure.

BOGEN -

DESK A-100, PARAMUS, N. J. . A DIVISION OF THE SIEGLER CORPORATION

O Please send me your color folder illustrating the new
Bogen-Presto Soundspan RP-40, describing how I can choose,
use and distribute sound programs anywhere I wish, and telling
me about RP-40’s far superior specifications.

@ 1960 Bogen-Presio Div., The Siegler Corp.

PRESTO

NAME

ADDRESS

CITY —— —— __ZONENO. STATRE

OCCUPATION £0-1

WWW amnercaaradioRistery-com
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N0 GTER ERGESSIONAT ICRGPHONE I
ARY PRICE CAN O

Never before has there been a microphone
like this . . . and it's just one of six profes-
sional models that herald the entrance of
University into the field of microphones.
Each sets a new standard of wide-range,
distortion-free performance . . . with
frequency response available
as low as 30 cps, as high as
20,000 cps. Each offers the ¢
years-ahead-of-its-time con-
cept of modular flexibility.
Each is styled with clean, un-
cluttered lines totally adapt-
table to every environment.

FEATURES OF THE UNIVERSITY
PROFESSIONAL MICROPHONES

m Exclusive “Unilar” diaphragm assures ex-
tremely wide response range. .. fromas low as
30 cps to as high as 20,000
§ cps. ®m Rugged generating
i element is indestructible in
¢ normal use. Internal ele-
ments of shock-mounted
models float in vibration-
free foam insulations, ™ Im-
pedance matching simplicity
(choice of two low, one high)
with press-on connectors built
into every accessory. No tools,
soldering, or rewiring. m Trend-
setting exterior design with
smart modern finishes . . . just
right for every application.

To accomplish all this, Univer-
sity drew upon its more than
two decades of leadership in
sound, and applied all this vast
experience to the challenge of
producing a better microphone
than had ever been known
before. University — the leading
manufacturer of speakers — now
sets the pace in microphones,

MODULAR FLEXIBILITY ...
a major breakthrough in micro-
phone design . . . gives you total
interchangeability between all
microphones and all accessories
at all times, Need a microphone
with a switch and another with-
out...or for slide-on and screw-on
stands...or for cables with and with-
out cannon plugs? Buy just one Univer- =
sity microphone plus only the adapters
you need, and you've got them all! You |
don’t pay for features you don’t need . .. °
you don’t compromise to meet a price.
That’s true modular flexibility, and you
get it only from University.

N :

. All these accessories available for
. complete modular flexibility: [A]
Model CC10 Cable Adapter with 18*
cable, $6.00. [B] Model PAI10 Can-
non Plng Adapter, $6.30. [C] Model.
SPI10 Cannon Plug Adapter with
switch, $6.90. [D] Model CAI0 Can-
. non Plug and Cable with push/action
v latch-lock and 18’ cable, $6.00. (El Model
SSPI10 Stand Adapter with switch and re-
y ceptacle for cannon plug, $11.10. [F] Model
/' SAIO Slide-on Stand Adapter $4.20. All prices
professional net. For further details, write

S Desk R-10, University Loudspeakers, Inc.
y ;80 S. Kensico Ave., White Plains, N.Y. 4
i Division of Ling-Temco Electronics, Inc.
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MODEL 402S

MODEL 401 OMNI-DIRECTIONAL DYNAMIC
Professional broadcast microphone for diversified
broadcast applications. Also ideally suited for every
quality sound system: night club, church, schooli,
commercial and industrial p.a. Exclusive “Unilar”
diaphragm. Response: 40-20,000 cps. $43.50 pro-
fessional net.®

MODEL 402S OMNI-DIRECTIONAL
DYNAMIC (SHOCK MOUNTED) Deluxe ver-
sion of Model 401, shock-mounted to prevent
mechanical feedback and pickup of spurious noise.
Response: 35-20,000 cps. Otherwise identical in
performance to Model 401. Exclusive “Unilar”
diaphragm. $47.70 professional net.*

MODEL 403L MODEL 404L

MODEL 403L TELEVISION LAVALIER
Extremely rugged professional lavalier only 31%4%
long . . . for telecasting, broadcasting and recording
where uncompromised quality reproduction, mini-
mum weight and unobtrusiveness are required. Per-
formance factors exceed previous lavalier micro-
phone standards. Exclusive “Unilar” diaphragm.
Over-all response: 60-20,000 cps. $52.50 profes-
sional net.

MODEL 304L BROADCAST LAVALIER
Designed for exacting broadcast applications re-
quiring specifications of the large omni-directional
microphones. For the first time, a lavalier micro-
phone that exceeds performance of full-size units,
yet is only 414" long, 1-3/32” in diameter, Exclusive
“Unilar” diaphragm. Over-all response: 50-20,000
cps. $57.00 professional net.

MODEL 501 MODEL 5025

MODEL 501 PROFESSIONAL DYNAMIC
CARDIOID Finest quality full-range reproduction
under diverse acoustic conditions. Cardioid pattern
rejects unwanted background noises and room
_reverberations, allowing non-critical placement of
microphone. Exclusive “Unilar” diaphragm. Re-
sponse: 35-15,000 cps. $75.00 professional net.*

MODEL 502S PROFESSIONAL DYNAMIC
CARDIOID (SHOCK MOUNTED) A deluxe
shock-mounted microphone designed to prevent
mechanical feedback and pick-up of spurious noise.
Response: 30-16,000 cps. Otherwise identical in per-
formance to Model 501. Exclusive “Unilar” dia-
phragm, $87.00 professional net.*

*microphone only.

A Dlyiston of Ling-Temco Electronles, Inc.
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LAFAYETTE KT-250-A 50-WATT
INTEGRATED STEREO
AMPLIFIER KIT

NE OF THE PROBLEMS of acquiring a
o complete stereo system is the need for

two of everything—practically—which
naturally is more expensive fhan the mono-
phoni¢ systems were. In most instances,
modern stereo amplifiers are all built on
one chassis, to be sure, but there has not
been enough simplification to result in a
noticeable reduction in cost—simplification
that could provide almost the same facili-
ties at much less expense,

Kits are a step in the direction of per-
mitting the audiofan to save considerable
money. Amplifiers are the most common
form of kit econstruetion becanse quite a bit
of labor goes into building an amplifier,
even on an assembly-line basis, and most of
this can be provided by the audiofan with
no outlay of money. Most kit builders get
pleasure out of the actual construction, and
while their rate of “pay” for the time spent
in putting a kit together may be much
lower than factory Iabor, it ig at least more
profitable than watehing television, for in-
stance.

But taking another forward step in the
direction of redueing cost has usually re-
gulted in the elimination of some of the
facilities desired—or presumed to be de-
sired—Dby the ultimate nser. Therefore,

practically every amplifier on the market
—both kit and factory-built—follows the
conventional form of circuitry, which
means that there will be a selector switeh,
a function switeh, bass aud treble tone con-
trols, volume and/or londness eontrols, bal-
ance control, and so on. In the Lafayette
KT-250-A, shown in Fig, 1, the design bas
been simplified greatly and without elimi-
nating any of the desired functions—so
much so that one is inelined to wonder why
someone didn’t think of it before.

Tirst, there is the conventional and most
necessary selector switch, separate bass and
treble tone controls, a ganged but clutehed
volume control which provides for balane-
ing, a separation (or blend) control, and
four slide switehes. Of these latter, one cuts
in or out the loudness confour compensa-
tion, the second provides phase reversal for
one speaker, and the other two serve as the
funetion control—one conneects the A am-
plifier to either A or B inpufs, and the other
connects the B amplifier to either A or B
inputs. This simplifies both wiring and op-
eration, and certainly reduces cost. For a
mono source to be fed to both speakers,
both switehes are set at A or B, depending
on which source is desired. For stereo, one
is set at A and the other at B; for sterco
reverse the two switches are simply re-
versed. If the I'M tuner is on A and the
AM tuner is on B, two separate programs
may be fed to the speaker systems—pos-

Fig. 1. External appearance of the Lafayette KT-250-A dual-25 integrated stereo
amplifier.
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Fig. 2.

sibly requiring external speaker switching,
but allowing one program to be fed to one
room and a second to another. Certainly the
systern provides adequate flexibility for
most any ordinary home uss. To be gure,
there i8 no rumble filter and no seratch
filter, but with LP records there is little
need for the latter, and when over-all gys-
tem cost must be kept relatively low, it is
not likely that the loudspeaker gystems will
have enough response in the Jow-frequeuey
region for rumble to be much of a prodb-
lem. In adgdition to the features already
listed, there is a “bridged output”’ jack
which provides a high-impedance A+ B
signal which may be fed to another ampli-
fler for a “center-flll” speaker or for loud-
speakera throughout the home.

Clreuttry

We have considered the KT-250-A to be
sufficiently interesting to reproduce the
entire schematic, Fig. 2. Both sections of
the amplifier are identical except for the
phase reversing switch in the speaker cir-
cuit of the A channel. The preamplifier
stage, a 12AX7 with equalization in the
feedback eirewit, accommodates tape head
and magnetic or ceramic phono cartridges
—the switeh has only four positions, so
one cannot select between the two types.
Two high-level inputs are provided for each
channel—tuner and the wsval “aux,” and
the tape out jack is fed from the output of
the selector switch. This is followed by the
two “function” slide switeches which feed
the Baxendall-type tone-control network
which works with one half of another
12AX7, and its oufput feeds the clutch-
type volome-loudness control and the sepa-
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Complete schematic of the KT-250-A kit amplifier.

tation eoutrol—which consists of a dual
500 k-ohm potentiometer with the top ends
connected to the top ends of the volume
controls, the bottom ends grouuded, and
the two arms connected together. The loud-
nesg contour switch shorts out a capacitor
in the tapped volume control cireuit.

A 7199 pentode-triode amplifier and
phase splitter follow, and it in turn drives
the EL86 output tubses, providing 25 watls
in each channgl. Qutput impedances of 4,
8, and 16 ohms are provided, and a DPDT
alide switch reverses the speaker leads in
the A channel only. Two gilicon diodes are
used in a voltage-doubler circuit to provide
260 volts at the plates of the output tubes,
which are of the low-voltage, high-current
type. Another silicon diode provides the
fixed blas voltage for the ouput stages as
well ag 4.c. for the first three tube ssctions
in each channel—the preamplifier stages
and the tone-comtrol amplifier stage, Ve
and V. Both biag adjustment and balance
oontrols are provided for each channel, and
2 hum eontrol helps reduce the hum level
to a satisfactory low.

Construction and Performance

Time required for ecomstruction should
run from 12 to 15 hours, depending om the
individua¥s proficiency. The instructions
are complete and aceurate, and we found
no errors in lengths of wires, order 0f con-
struction, " or specifie application of the
hardware furnished. While the finished uwit
may not be a “deloxe” model, it is cer-
tainly a “ntility” mode), and its perform-
ance exceeds specifications in most par-
ticulara. .

IM distortion measured less than 0.5 per

WWW ammerdceatadiohistery com

cent up to 10 watts, then increased gradu-
ally to 1.9 per cent at 25 watts (average
of the two channels, neither exceeding 2
per cent at 25 watts). Average harmonie
distortion at 1000 cps measured 1.1 per
cent at 25 watts. Hum measured 56 db be-
low 1 watt on high-level inputs and 41 db
below 1 watt on phono and tape inputa.
This figure is comparable to the speeifica-
tions of 70 and 50 db below rated output
—although uot quite as low—since 1 watt
js 14 db helow 25 watts. We adjusted the
hum control for optimum, but made no
changes in tubes after first placing them
in their sockets before making the measure-
ments. Minor adjustments in lead dress re-
dunced the hum some 6 db further, but this
would require individual experimentation.
In any case, the hum at this level is not
noticeable on loudspeakera of average gual-
ity.
Rignals of 3.5 and 3.6 mv, respectively,
gave the rated output from the two chan-
nels on phono and tape-bead inputs, with
0.46 and .51 volts being required at the,
high-level inputs for the same outputs. At
s l-watt output on both channels, the
bridged (A +B) signal measured 0.14
volts. Tone eontrols provided boosts and
cuts of 12.4 db at 10,000 cps and of 16 db
at 50 ops with both chaunels tracking
within 3 db throughout the ramge. The
volume control tracking was within 2 db
throughout.

In physical dimemsions, the KT-250-A
measures 14% in. wide, 128, in. deep, and
5% in high, and its weight is 28 lbs. The
entire unit is neat, attractive, and a very
good performer in gpite of, or becanse of,
its simplicity. X-21
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ST VAT M 2l ATl From 18 to 40,000 cps

TA260 Festival I1—-60 Watt Stereo A— Receiver

The most powerful receiver of all—the new Stereo Festi-
val II, model TA260, delivers 60 undistorted watts from
18 to 40,000 cycles. But the actual performance of the
Festival goes beyond the point of superb specifications.
It is the best sounding stereophonic receiver you can buy.

The “Citation Sound,” acclaimed by audio authorities
everywhere, was developed by Harman-Kardon in the
design of its remarkable new Citation instruments. It is
precisely this quality that distinguishes the performance
of the new TA260: the clean, solid bass; the silky trans-
parent highs. And, there is power — power to spare, to
drive the most incflicient speakers. The result: the new
Stereo Festival II actually sounds recognizably best —
regardless of price.

*Music Power Output in accordance with THFM standards, %% distortion.

AUDIO # OCTOBER, 1960

The TA260 includes a powerful 60 watt stereo amplifier ( 120 watt
peaks), separate avd remarkably sensitive AM and FM sections
and dual preamplifiers with all the controls necessary to achieve
the finest performance from all program sources,
Features: . SPECIALLY DESIGNED MASSIVE QUTPUT TRANSFORMERS
insure superior bass and high frequency response; HEAVY pUTY
OUTPUT TURES, conservatively rated, provide high power output
with far less heat and longer life; DUAL FRICTION-CLUTCH TONE
CONTROLS; BLEND CONTROL to ¢liminate “hole-in-the-middle” effect;
SPEAKER PHASING; two MAGNETIC INPUTS; SPECIAL HEADPHONE RE~
CEPTACLE; CLOSE TRACKING LOUDNESS CON'TROL; CONTOUR, RUMBLE
and SCRATCH FILTERS; separate BAR-TYPE TUNING EYEs for Ax and
FM; THIRD CHANNEL AMPLIFIER ouTPUT, The Stereo Festival II
is handsomely designed in brushed gold and charcoal brown.
The Stereo Festival II, Model TAZ260. ..$299.95. CX26 Metal
Enclosure. . .$12.95. WW30A Walnut Enclosure. . .$29.95.

For more complete information on the Stereo Festival II, write:
Dept. A-10, Harman-Kardon, Westbury, N. Y.
All prices slightly higher in the West.
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Fig. 3. The Fisher FM-100 sterec FM tuner,

THE FISHER FM-100
STEREO FM TUNER

By this time, of course, anyone who has
any familiarity with Fisher equipment ex-
peets a high standard of quality, and the
new I"M-100 continues in that tradition,
The term “stereo’™ applied to an M tuner
may appear misleading, but in this case it
is meant to imply that there is already a
provision for a multiplex adapter which
may be added when—and if—the long-
hoped-for decision is forthcoming. Becanse
of the multiplex provision, the eircuitry
hecomes a little complicated bevond the
wide-band ratio detector, but up to there
it is fairly conventional of a high-elass de-
sign.

The input stage is an ECC88 used as a
cageode amplifier in which the signal is fed
into the grid of one triode section whose
plate load is the plate resistance of another
triode section. This cireuit provides a high
gain with a very low noise level. The mixer-
ozcillator is another dnal triode, an JECCS85,
with one section serving as mixer and the
other as the oseillator. No a.f.c. is required
for two reasons—the wide-band ratio de-
tector is not erifical in this respeet, and the
physical design of the entire receiver and
the component tolerances mitigate against
any appreciable drift. Four i.f. stages are
used, two purely as amplifiers and two as
short-time-constant grid-leak limiters, aided
by an instantaneous dual-dynamie limiter
consisting of two germanium diodes. The
ratio detector employs a pair of matched
germanium diodes in a hum-free eireuit
which is extremely linear, as viewed on a
‘scope. A muling ecircuit—an unusnal oscil-
lIator which iz sensitive to signal voltages
appearing in the i.f. amplifier and whose
cutput is rectified and fed to the last
limiter grid to shut it off completely—pro-
vides smooth and readily controllable in-
terstation silence. An indicator tube is
used to show preper tuning, and it fune-
tiong even though the signal is helow the
muting threshhold as set by the user.

Switching is provided to allow for normal
FM, multiplex stereo—either with the soon-
to-be-available plug-in adapter, or with an
external multiplex unit—and either the
main channel or the multiplex ehannel
alone, for checking and adjusting relative
levels. A multiplex separation control is
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already in place, so one only needs the
green light and the adapter to be able to
receive multiplex stereo.

Beeause of the extremely high sensitivity
—specified as 0.8 mierovolts for 20 db
quieting with a 300-ohm antenna—it is
likely that many nsers would find that their
tuner would be overloaded in locations near
transmitting stations. A built-in 20-db pad
may be connected into the antenna cirenit
very simply from the ontside of the tuner
chassis. Switehing is also provided fo per-
mit connecting another tuner—I'M or AM,
a3 necessary—to be able to play FAM-I'M
or I'M-AXM stereo.

We cannot claim to verify sensitivities
as high as this tuner has, but it is perfectly
obvions that it is far more sensitive than
any other we have tested to date. The most
important feature of the FM-100 is, to our
opinion, the fing quality that is usually ob-
served with wide-band ratio detector eir-
cuits when they are well executed. The
listening quality is superb, and when com-
bined with the smooth-acting muting eir-
cuit gives one the impression of jet air-
liner travel compared to the old—Dbut still
reilable—DC-3's.

The FM-100 may be mounted in a furni-
ture c¢abinet which is available for it or it
may be installed in a custom cabinet, re-
auiring an opening 4-7/16 in. high by 147%
in. wide, and a depth of approximately
1234 in. to clear eables and plugs, 2 e

VIKING STEREO COMPACT

In the years since the Viking tape equip-
ment first made itz appearance, it has be-
come more and more popular—largely he-
ause it has been available in a variety of
forms so that anyone can assemble just
what equipment he needs to provide any
specifie reanirement. withont having to go
any further than his own limitations, It
has been available in several forms hereto-
fore which resnlted in a complete tape re-
corder. but it is probable that most users
started with a simple playback “deck” just
to get their feet wet with tape. It is to
Viking’s credit that azcessory components
have always been available to permit the
step-by-step tape noviee to advance just as
fast as he wished.

The Stereo Compact is the latest form in
which the basic deck and a pair of record-
ing amplifiers have been offered--and in
this form it provides all the facilities of a
fape recorder which is to be integrated
into a typical home system. It consists of
an 83 Series deck mounted on a single panel
with two RAT72 recording amplifiers. The
Stereo Compaet provides separate heads
for recording and playback, but no play-
back amplifier is furnished since it is pre-
samed that the heads would be connected
directly into the tape-head inputs of a
stereo preamp. Thus it is always possible
to monitor the recording from the tape,
rather than before the signal goes onto the
tape, and the recordist ean always be sure
that the tape is reeorded—vwhich is not
always the case when he simply monitors
the signal as it goes onto the tape. With
some preamps it is possible to compare the
two by throwing a switeh, but this would
depend on the equipment external to the
Stereo Compnct.

The Deck

The tape deek proper employs two mo-
tors—the eapstan motor is a 4-pole indue-
tion type, while the takeup reel is driven
by a 4-pole variable torque motor. The cap-
stan is belt driven and is stabilized by a
1% 1b, dynamieally balanced flywheel. A
front panel eontrol premits a choice of
either 734 or 3% ips, and flutter and wow
is 0.2 per cent or less. The 4-track play
lieads may be positioned for proper repro-
duction of either 2- or 4-track recordings
by means of a front panel knob, Figure 4
shows the deck alome—at the upper right

Fig. 4. The Viking 85-Series transport which is a part of the Stereo Compact.
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a touch of Crosby...

The deft touch of Murray G. Crosby on elec-
tronic gear makes the everyday into something
special.. This is clearly evidenced by the intro-
duction of two new high fidelity components—
a super-sensitive FM tuner and a powerful 28-
watt stereophonic preamplifier/amplifier. These
twin units bring to home music enjoyment the
technical achievement acquired through research
and production of sophisticated military elec-
tronic equipment. And what makes Crosby’s
enfry into stereo hi-fi even more exciting is the
combination of these skills with handsome, com-
pact design at a fair price.

left: Model 680 stereo preamp/amplifier

28-watts —8119.95
Featuring push-button source selection, colored
light mode indicators, exclusive circuit mono/
stereo blend control, center-channel stereo out-
put, tape monitor input. Compact size—13%" w,
x4%"” h.x63%" d.

right: Model 690 FM tuner—g$99.95

Extremely high sensitivity, dial-variable ampli-
fied AFC, variable interstation noise-muting
control, chassis ready for Multiplex. Compact
size—13%" w.x 4% " h. x 634" d.

stereo - Crosby

Crosby Electronics, Inc. - 1356 Eileen Way » Syosset, LI, N.Y.

Manufacturers and designers of stereophonic components, speakers and the Crosby Compatible Stereo FM Multiplex System.

AUDIO e OCTOBER, 1560

Export: Microwave International Corp. - 36 West 44th Street, New York 36, N. Y.

55

WWW_ ammercarradioRigetery. com


www.americanradiohistory.com

| Fig. 5. One of the

two RA72 record-

ing amplifiersused

in the Stereo Com-
pact.

RAT2
RECORD
AMPLIFIER

CEVLEL

are the main operating controls which con-
sist of the a.c. switeh, a bar knob which
has three positions for cueing, neutral, or
forward tape motion. In the cueing posi-
tion, the brakes are released but the pres-
sure pads hold the tape against the heads
so the reels may be turned by hand to lo-
cate a particular point. The outer ring
controls the fast operations—rewind and
fast forward.

The Recording Amplifiers

The RAT2 recording amplifiers furnished
with the Stereo Compaet provide sufficient
gain to work from a mierophone or from
another tape head, and provide the corrvect
equalization for recording. In addition,
they furnish both bias and erase voltages.
The two amplifiers are identieal, and since
two oseillators are thus used, they are syn-
chronized by a common coupling through
ihe osc syxNceH jack. A monitor jack is
provided, and the recording level indicator
is furnished with each amplifier. Recording
level is controlled from the knob on the
front panel, and recording head current—
as related to VU meter indication—and
bias current are separately adjustable from
the rear panel. These amplifiers are in the
professional tradition, with adeguate iso-
lation between signal circuits and meter
and monitor cireuits 50 as to avoid distor-
tion. The RP72 recording amplifiers are
fitted to furnish erase current to either
Iow- or high-impedance heads—a fact in
itself which should snggest these devices
as a simple solution for the do-it-yourself
recorder builder. The microphone jack is
located on the front panel, and a switeh
permits selection of flat inputs, sueh as
microphone or {uner, or head inputs which
require equalization.

Operation

The over-all operation of the Viking
transport is quite simple and practically
foolproof. The braking system consists of
a cord which fits in grooves in the supply
and takeup reels, and a separate supply-
reel brake mechanism that is adjusted in-
dependently of the other brakes. We have
yet to see a Viking transport either break
a tape or spill it when it was adjusted
normally.

Over-all Performance
Assuming that 0 VU indication on the
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meter was the correet maximum recording
level, we measured an input of 1.9 mv from
the mierophone input to obtain the normal
cutput, and at the tape-head input a 1.85
my signal was sufficient for the same out-
put. Similarly, 2 95 mv input at the high-
Jevel jack gave the normal recording level.
Jias frequency is 65 ke, and bias current
was continuously adjustable from (0.2 to
5 times the normal value. At the high-im-
pedance erase head jack, the voltage was
approximately 103, and at the low-im-
pedance jack, 7.05. At an indieated 0 V1,
a signal of 0.46 volts was available at the
monitor jack for headphones or to feedl
another amplifier if used in a studio-type
setup.

Playving a standard tape throuph an ex-
ternal preamp, we measured a variation
from 50 to 10,000 eps (at 74 ips) of less
than 1 db, which verifies the playback
setup. We next recorded a frequency run
(at 20 db below mdicated 0 VU) and
played that back over the same system,
with a variation of not more than +2 db
trom 20 to 15,000 eps. Signal-to-noise ratio,
nteasured below the 8 per cent harmonie
distortion tape level, was 57 db,

The Stereo Compaet is just the sort of
muchine that the tape experimenter would
get the most enjoyment from because of ifs

extreme Hexibility. With it he ean do a
variety of recording tricks such as gound-
on-sound and reverberation, and most ma-
chines are not capable of snch a variety of
uses. While it may not séem as simple to
operate after reading these comments,
there is no reason why it couldn’t be con-
rected up normally without any unusual
arrangements and then used just as though
it did not have all the flexibility built in.
Jut it is just that flexibility that makes
it an ideal recorder/amplifier combination
for the real hobbyist, K-23

DYNAKIT MARK IV
POWER AMPLIFIER

While practically evervone talks sterco,
there are still many applications for mona-
phoni¢c amplifiers—even though one com-
mon use is to convert a mono system into
stereo. And even in stereo systems, many
people prefer to have their power ampli-
fiers separate—one of the good reasons
for this is that a failure in a dual amplifier
puts the entire systemy out of commission,
while a failure of one amplifier of a pair
only puts one channel ont.

Be that as it may, the Dynakit Mark IV
is quite similar to ome half of Dynakit
Stereo 70. 1t puts out a clean 40 watts at
a measured 0.85 per cent 1N distortion,
and measures flat with + 0.4 db from 10
eps to 43 kel

The eirveuit of the Mark TV is very simi-
lar to the original Mark 11 and the later
Mark I1I jn that it uses a pentode-triode
in a voltage amplifier/phase splitter which
drives the output-tube grids without an in-
tervening driver stage. The output tubes,
BL234%, are used in the distributed-load
connection, with a portion of the plate
tapped to feed the sercens. This provides
the high efficiency of pentode operation
with the low distortion of triode operation
when optimized—as it appears to be in the
Dyuakits we have observed to date.

Figure 6 shows the amplifier without its
protective eover, with which it is normally
used. The use of a printed circuit for much
of the wiring places some relatively high

voltages on the panel, and the cover keeps

children or animals from possible danger;
furthermore, tuobes in 40-watt amplifiers

Fig.

WWW._ ammerieaniadiahistory. com

6. The new 40-watt Dynakit Mark IV, with the protective perforated cover
removed.
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1. EVER-WIDENING HCRIZONS

Bach: Brandenburg Concertos, complete
(Nos. 1-8).
(a) Bath Festival Chamber Orch., with
Yehudi Menuhin,

Capitol SGBR 7217 (2) stereo

(b) Netherlands Chamber Orch., Szymon
Goldberg.

Epic BSC 105 (2) stereo
{mono: SC 6032)

Two interesting new versions of the com-
plete Brandenburgs and, for my cash, Yehudi
Menuhin wins hands down-—to my great sur-
prige, I'll admit.

Szymon Goldberg made an early recorded
reputation via his highly classic Mozart so-
natas, along with Li)i Kravs—their 78-vpm
records were priceless, before the war. Since
then, he has branched into chamber music and
small-orchestra conducting, as per this re-
cording and many earlier LP's, He is a dy-
namic violinisl and an energetic leader, with
a furlous drive yet not much freedom and
largeness of expression. His Brandenburgs
are skillfully done but, for my ear, rather
eoldly and with a hard finish. They are ull
classical balance and proportion, without ro-
mantie aberrations bnt, also, with a lack of
imagination in respect to the requirements of
the very specialized orviginal scores.

It's not that Goldberg uses flutes instead
of vecorders in No. 4 (they play with a coldly
precise staceato effect) and ignores the violino
piceolo in No. 1 in faver of the standard vio-
lin. Rather, it is the implication that these
alder instruments are inferior and unneces-
sary that scems to me a serious misunder-
standing of the musical intentions. The liner
notes make this attitude still more clear, not
eoven belng accurate as to their deseriptions.

Yeliudi Menuhin, who once was a hoy-genius
fiddler, open to the full expleitation of pub-
licity that has ruined so many virtuosi of the
sort, is now a first-class violinist (mot the
greatest) and a constantly growing musician,
ceagelessly expanding his own private fron-
tiers beyond and above the virtuoso role, It ix
typical that in the Menubin Rrandenhnrgs the
older instruments ave treated with enthusi-
asm and respect as well as top musicianship
—a rare combination, let me fell you. One
might expect n neo-Romantie slushy approach
from him-—{gar from it. The playing through-
out is exemplary in style and, on the whole,
befter and more musically phrased than Gold-
berg's.

Menuhin himself plays violin, viola, and
the violino pliceolo part in No. 1; he directs
from the vipln desk in several of the con-
certl, exactly as did Baeh himself. The full
range of instrumental color in the originals
is imaginatively exploited liere. French-type
I'rench horuns, nearest to the corno di caceia
(hunting horn) sound of the original, a pair
of excellent recorder players (and flutes, too,
where indieated by Baceh), excellent gambas
for No. 6 and an acceptable high-B-flat trum-
pet for No. 2. And in No, 1 Menuhin himself
plays a 17th century vielino piceola (it's

“ 780 Greenwich St., New York 14, N. ¥.
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tuned a third above the wtandard vinlin)
which, he so rightly hears. iz indispensable
for the music with it peeulinrly high, thin,
other worldly fiddle tone. (Goldberg's record-
ing calls it ahsolete—it is, of course : but that
is entirely beside the point. The concerto it-
gell by the same argument iz highly obso-
lete!).

‘I'he British recording in Menuhin's version
i a lovely job, too, a lively, warm, faithful
portrayal of these colorful instrumental com-
binations. Stereo adds an extra musical au-
thenticity. I'd call thig the best set of Brand-
enburgs yet,

Franck: Violin Senata in A.
Brahms: Violin Sonata No. 3 in D minor,
Op. 108.
Yehudi and Hephzibah Menuhin,
Capitol 5G 7215 stereo

“It's like when spring comes,' sayyg Hephzi-
bal, the pianist, playing with her famous
violinist brother as of old when they were
hoth kids, These two sonatas surely sound
like sonafas should—as of, perhaps, thirty
vears ago when the Menuhins were growing
up under elders now mostly departed.

Both sonatas will bring tears to oldsters
who rememhber many a Sonata recital in this
manner warm, broad, enthusiastie, slow-
tempo, the piano pedalled into an almost-blur
(but not quite). the violin dialog sweet and
earnest, the whole leisurely and comfortable,
as well as big and Romantie. The Franck
benefits mosgt, relatively, That sweet and gentle
sonata tends to wither on the vine under most
playing situations today; it can’t take mod-
ern cfticiencey.

I compared the Brahms, out of curiosity,
with Szymon Goldberg's, Artur DBalsam on
piano, a 1936 Decca release (DL 9721). In-
teresting—Goldberg’s is so much more efli-
cient, louder, more Intense, faster, ¢leaner, and
the same with Balsam’s excellent piano play-
ing, Tven the recording is drier and closer,
where Capitol gives the Menuhins a ripe and
luxurious liveness.

I'll have to admit to a wee preference, at
least In this Brahms, for Goldberg and Balsam.
I love the Menuhins but I'm a medern, in
spirit at least, and can’t help liking tbe re-
corded efficiency of the Decea version, It's
nearer to the hepped-up demands of the re-
corded medinm, The Menuhing play *‘live,” as
though for a devoted group of friends in a
small audience, relaxed and unhurried. On
records, it's just @ bit foo much of & much-
ness, laudable as the intentions may be. We
have to live with our medium, alas, come what
will. Thig is more an evocation (han it is a
performance. As such—tevrifie.

Bach: Cantatas No. 140 (“Wachet auf”),
No. 4 (“Christ lag”). Vienna Chamber
Choir, Vienna State Opera Orch.; Laur-
ence Dutoit, soprano, K. Equiluz, ten.,
Hans Braun, bass, dir. Prohaska.
Vanguard BGS 5026 stereo

There are no works more difficult to get
down on records than the cantatas of Bach,
and no music more rewarding In its inner
senge. Accordingly, we keep on bravely trying;
perfection remalns poiznantly distant, yet

Bach himself manages to get through. Until
we ecreate a wholly new gewre of voices—
whieh we will not do—the voeal expression
in these works will mogtly be inferred, rather
than iransmitted direct. Thus the Cantatas
remain tough Tor any Bach beginner not yet
familiny with rheir musical language—and
superb for all who learn to hear what is there
to be heard, “between the notes.™

I'd rate this as a brave try, so-s0 in musical
results. Y feel again that Prohaska is a musi-
cal Hability. In dise after qisc, his hard, un-
vielding beat takes the eloquent edge off fing
singing and good playing, spoils the fluld sense
of good phrasing. I heard it here before 1
realized who was conducting. The sololsts are
earnest but uneven and not very accurate;
the tenor has a poor sense of recitative flow,
as well, The chorus is fine but, for my taste,
too cloge to the mikes and not ‘“chorusy”
enough, especinlly the tlenors.

I've searched every paragraph of Van-
guard’s notes for information on the soprand
named Lauvence, who has also appeared on
gseveral Vox discs. Male or female, I found
her or him slightly off-mike here and not &
convineing Baeh singer.

The Kroll Quartet. (Haydn: Quartet in
D, Op. 64, No. 5, “The Lark’”; Schubert:
Quanrtet “Death and the Maiden”; Tchai-
kowsky: Quartet in D, Op. 11; Prokofieff:
Quartet No. 1.)
Epic BSC 108 (2) stereo
(mono: SC 6037)

Here i5 a pleasant kind of study-in-deptle
of the work of one group of players, a tap-
notch Amevican quartet that has been in husi-
ness nnder this name and previonsly as the
Coolidge Quartet for many years, This group
has long been associated with the Library of
Congress musical events. The two-dise album
comes with a good looking four-page booklet,
illustrated,

The Kroll Quartet is a singularly elogquent
playing group, working in the American man-
ner under fairly high tension but with o much
of a lyrical bent that there is neither hard-
nesg nor cold drive, Ensemble is unusually
fine, the top and bottom lines (violin and
cello) particalarly strong, making for a well-
balanced and economical impact on the ear,
The Schubert and IHaydn are to me superbly
played, the Tehaikowsky excellent, though that
music isn't very exciting stuff. when you come
down 10 it, Av least, the Krolly don’t try to
push it beyond itz somewhat frilly substance.
The Prokofieft struck me ag a trace less suited
to theirv way of playing, though the group has
covered enormous ranges of contemporary
music in its long career.

The recording is superb. a full. round, natu-
ral sound of grent presence. Heard eloge-to,
with wide-spaced speakers, the stereo is rather
sharply separated : but from almost any casual
listening point the spread and blend of the
four instruments is wholly natural. The gutty
sound of (ndividual strings ix particularly
well eaught,

Orff: Der Mond. Philharmonia Opera Co.,
Sawallisch.
Angel 3587 (2) stereo

Phew—what an oddly Germanic sort of
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popular *‘opera” this is! Orf (famed for his
Carmina Burane hereabouts) has done a series
of stage works intended to find a new theatre
aundience, for musicals in a new manner, and
thiz was the first, performed on the eve of
the War in early 1939 at Munich. It isn't
remotely like any conceivable popular-style
stage work in America. And yet it does have
a strange sort of mass appeal. It also, for my
ears, rings of the apocalyptic end of the Ger-
man world in a quire eerie faghion and well it
should have In those terrible days. Quite
ghoulish and most convincing, notably the
happy drunken scene where batches of peasant
corpses revive and let go in a mausoleun, only
to be put back to eternal sleep by Saint Peter,
who joing in the fun for awhile before hypno-
tizing them into their graves.

Der Mond is the moon, and in this story it
i3 a kerosene moon-lantern that hangs in a
tree to light up things in a2 village where night
reigns eternnlly. Bumpkin boys, loeal yokels,
run off with It to another village, where it
gets put to work in another convenient tree,
until (as time passes) the boys die off, have it

cut into guarrers and deposited in their graves
with them. Then comes the above grave scene,
lit by the light of the reassembled kerosene
moon—quite grisly as well as funny, and the
whole thing so reeks of complex symbolism in
starkly dramatic terms that one wonders why
Hitler didn't take a dixlike to it on the grounds
of possible treason or something. But Hitler
was pretty busy elsewhere in February, 1939.

Orfl's music is llke nobobdy else’s. It runs
not on kerosene but on sheer rhythm and repe-
tition, Harmony, for him, mostly just stands
stll and jitters. Bffective, hypnotie and very
casy to careh onto—hence the Orl¥ populnrity.
And he has a superb sense of stage drama,
even on records. Like Menotrd but even simpler
and a lot more direct. Sophisticiated listeners
may find all this repetitive musical jittering
a bit annoying in the end—but just as rhey
do, a sudden turn of sheer drama will make

them forget it fast.
There’s Wagner, Puceini, Mozart (the Ger-
man Singspiel gtyle, partly =spoken. partly

sung, with peasants) and the knell of Hitler-
jan doom in this little piece. and the stereo

GRADQO “Truly the world’s finest..."”
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f§ as good as the top-notch performance,
Notes, complete text in both langunges.

Dallapiccola: Five Fragments of Sappho;
Two Anacreon Songs; Goethe-lieder;
Christmas Concerto; Five Songs. Elizabeth
Soederstroem, Frederick Fuller; Instr. En-
semble, Dallapiccolo, Prausnitz.
Epic BC 1088 stereo
(LC 3706 mono.)

This is ¥romm stuff. The Fromm Musle
Foundation is virtually a one-man enterprise
financed by wine—Paul Fromm is a Chicago
wine importer—and it aims to help composers
get together with performers. As an adjunet,
the listeners are brought into the Fromm pic-
ture (if you buy the records) via ¥Xplc's con-
tinuing series of recordings.

My, Fromm is not out to please the capri-
cious listener, Nor is Mr, Dallapiccola, one of
the leading ‘“‘twelve-tone” composers of the
middle generation. I do nul recommend (his
for light listening of an autumn evening, That
does not mean, we must cternally remem-
ber, that there is no pleasure {o be had from
it. Not unless you consider yourself a wooden-
headed. tin-eared dope. Alas, too many hi-fi
fans do just this, and the more fool they, for
not respecting their own intelligence in the
face of things a bit nmew and different. 1 do
recommend this interesting music to any per-
son with, shall I say, an inquirlng ear, and
the patience to follow the texts as printed on
the back of the record jacket.

‘‘Twelve-tone” music can’t be heard bul only
played on instruments? Singers, who have no
keys to push down for their notes, can't cope
with its wild jumps and 100 per cent lack of
key and scale? Just listen to these two singers
and you'll find that they can. 7hese can,
Soederstroem is the best; she's really terrific,
by which I mean she sings atonally with full
conviction and human feeling and utter pitch
accuracy. Never any doubt as to what note
she's aiming for. Mr. Fuller's baritone is just
as accarate, if somewhat less persuasive in Its
dramatic presence. Both sfng thls extra-diffi-
cult musie in a way to make you think that
maybe modern music ig kind to singers, rela-
tively speaking. They just have to have ears,
and be nimble, But so do Mozart singers,

You'll find the music generally what you
will expect in the post-Schoenberg school, a
collection of semi-solo instruments, close-up,
small-orchestra style (and effective on rec-
ords), individualized in color; a relatively
mild rhythmic drive, never steady ; much egx-
treme leaping about; the voice an instrument
among instruments; and over-all, a kind of
post-Romantiec mood of eclevated seriousness.

In addition, Dallapiccola has an Itallan
genge for good volee writing that is conspicu-
ously absent in others of his school of musical
thought. Good stuff,

Folk Festival at Newport (July 11/12,
1959).
Vanguard VSD 2053/55 (3) stereo

Folk people everywhere will be buying these
records and their mono equivalents as a mat-
ter of course. They are an edited, compressed
documentary. boiled down from the 1959 two-
day folk get-together (which took place before
the lamentable riots that have since given
Newport a slightly tarnished reputation in
the festival world) and you c¢an seuse the
atmosphere of the big show neatly and ac-
corately——though I’ll het around 90 per cent
of the elapsed time was edited out, There’s
the music, from practically everybody in blg-
time folk musle. And there’s MC stuff & la TV,
applause, wbistles, sereetches and even, alas,
considerable audience {eplidity, clearly ex-
pressed after some of the items via lukewarm
response,

Some of us will disagree with the majority
audience-opinion here, which favors the lond,
bumptuons famous-names over the more
subtle folk music and the newer finds. People
are people and folk fans are just as unmusical,
sometimes, as symphony-goers. But in and
among these many presentatlons gre fine
things, show-biz or no. You'll take your cholce
out of dozems of styles, including a few sty-
lings I'd rate as plain dismal, speakipg as a
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folk fan m’'self, Gotta
suppose.
Can’t lst all the names—too many.

please everybody, I

Bert and 1 . . . and Other Stories from
Down East. Robert Bryan, Marshall Dodge.
A Maine Pot-Hellion. (Produced by Bert
and ).

Event 301, 302

(“Bert and 1.”” Box 26,

Cambridge 38, Mass.)

These two amusing dialeet records have been
making quite a little splash in the reglon of
the “Huh of the Universe” (Boston to you)
and on down Eastwards. (Down, in that re-
gion, is to the North in case yon didn't
know.) I saw them in many record store
windows on my last visit down-they-uh.

The slow., understated, deadpan stories
aren’t exnctly an ethnic document, hee-yuh,
The boys that tell them aren’t the IPolk them-
selvex but reasonably geod imitators of the
same ont of the highbrow clasges, The accent
is authentic all right, and the presenfation is
in the right style, if not any too expert in
dramatie terms, at least via recording, These
people are teachers, ah-ktects (local pron.),
Yale grads, and so on, hut all have personal

knowledge of the region, though I bet they
couldn’t fool one ‘o them natives down they-uh.
Most have been entertaining at Rotaries,
Saint Botolph Club and the like for years.
ITi record is by two Yalles; second js a col-
lection of almost a dozen tale-tellers, tied in
via a faked-up postman going his rounds from
gossip (0 gossip.

Fun, but I'N have to report that the re-
corded technique isn't up to par. So-so sound
plus varied and amnoying background noise,
for one thing. Morve Important. an amateurish
approach to the recorded medium—the story
tellers aren't at home with the mike, often
hesitate (could have been edited out), time
their elimaxes poorly, miss the proper dead-
pan effeets. Worst ig the punk editing, that
clips every story right into dead tape prae-
tieally in the middle of the final syllable. Dis-
concerting, and it kills those superb underplay
endinzs that ghould “sit” for a moment, to
let the typleal double-take sink in!

Even so0, you'll get the points OK. Proof of
the so-so recording technique hit me unex-
pectedly the other day—I ran into one of these
story tellers in person (the ah-ktect), who
summers in Connecticut. He told some of the
same stories “live” at a social eveping—anid
titned them marvelously well, bringing down
the small house at the end as deftly as any
Down Easter could manage. To transfer fhe

same to recordings,
your recorded medium cold.
me, of course) don’t—yet,

though, you must know
Bert and I (not

Bartolq, lves, Milhaud, Skalkottas.
Zimbler Sinfonietta, Foss.
Siena $-100-2 mono.

This is just to signallze Siena, a new small
company thar has taken over a portion of the
axcellent ex-Unjcorn catalogue and {s reissu-
ing the recordings with the same coverz and
notes but re-cut masters. This collection of
short modern pieces (Bartok Divertimento,
Ives Unanswered Question, Milhaud Symjhony

4. Skalkottas Little Suit as Greek,
died 1949) wns originally taken down and cut
by Peter Bartok, has heen re-cut, I understand,
by De(,cl Bartok specifying that no “soupings-
up'” should be performed on hig tapes,

On direct eomparison with UN LP 1037, the
original, I noted what really did seem a
slightly elearer, cleaner sound—the original
ix excellent, as aof 1986 or sn, The improve-
ment probably involves both cutter head and
record plasti¢, or so I would guess,

Very high standard, anyhow, and Siena
should be watched for more high-class relsgues
of this sort.

The quality of the coil contributes to

the quality of KLH speaker systems.
The quality of the coil depends on

the skill and patience of the hand.
KLH has good hands.

This is a KLH coil, held by a KLH hand.

ARt AR

KLH RESEARCH AND DEVELOPMENT CORPORATION

30 CROS3 STREET. CAMBRIDGE 39, MASSAGHUSET™S

Descriptive lilerature, with the name of
your nearest franchised KLH dealer,
13 arailable on request.
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2, SYMPHONIC

DeFalla: El Amor Brujo
Wagner: Tristan; Love Music from Acts I
and lll. Shirley Verrett-Carter, sopr.,
Phil. Orch. Stokowski.
Columbia MS 6147 stereo
(mono: ML 5479)

Happy event! After 19 years, Stokowskl
comes back to the orchestra that was his for
28 yearx, beginning in 1912, “Stoky” and the
“Philly” played the first American perforni-
ance of Il Amor Brujo in 1922, It was Sto-
kowski who popularized instrumental Wagner
in thiz country through hiz masterful conden-
sations of the operas, the Symphonic Syn-
thesig, back in the 1930's.

Stoky's return to Philadelphia was a sen-

sation in Febrnary, 19860, It’s a sensation here
too, on records; at least, it is for those who
have known him a long time and warmly re-
member his vast influence on Ameriean music
and on record listening, his stormy defense of
new music over three decndes.

'The old Stokowsky opulence, so rvight in its
best forms, is ideal here and very much of its
time, the not-so-distant past. With this or-
chestra it does not fall into over-ripeness and
indceuracy. He's a ham wlhen he wants to be
and always was, But here, e works suceinetly
and honestly, as he always could.

Under his hands, B! Amor §= a rich period-
piece, lush as it ought to be, the (negro) so-
prano solo us guttural as she must be, wonder-
fully imaginative in her Spanish role. As for
Tristan, this Is one of those complete Sto-
kowski “Symphonic Syntheses” that so carried

circuit by

SARGENT-

for the money

tubes by
Am pe rex’

In designing the new SR-2051 100-Watt Stereo Amplifier,
the Sargent-Rayment engineers needed truly superior
power supply regulation for the high rated output of this
instrument. After intensive comparison tests, they chose

two Amperex 5AR4/GZ34 Rectifier tubes.
. For Power Output, they wanted a tube with high effi-
ciency and high sensitivity, produced to standards of

about hi-fi tubes
for hi-fi circuitry

absolute uniformity, in order to assure maximum power
output, plus inaudible distortion. Their goal was achieved
with four Amperex 6CA7/EL34’s

These and many other Amperex ‘preferred’ tube types
have proven their reliability and unique design advan-
tages in the world’s finest audio components.

Applications, engineering assistance and detailed data
are always available to equipment manufacturers. Write:

Amperex Electronic Corp., Special Purpose Tube Divi-
sion, 230 Duffy Avenue, Hicksville, L. I., New York.

OTHER AMPEREX TUBES FOR QUALITY HIGH-FIDELITY AUDIO APPLICATIONS

POWER AMPLIFIERS

6CA?/EL34: 60 w. dislributed load

2189: 20 w., push-pull

6BQ5S/EL84: 17 w., push-pull

6CW3/EL86: 25 w., high current,
low voltage

BBMB/ECLB2: Triode-pentode, 8 w.,
push-pull

VOLTAGE AMPLIFIERS

626 /EFB5: Pentode for pre-amps

6AQ8/ECCH5:

RF AMPLIFIERS
BESB: Frame grid twin triode
6ERS: Frame grid shielded triode

G6EH7/EF183: Frame grid penlode
for IF, remote cut-oft

6E)Y/EF184: Frame grid pentode
for IF, sharp cut-off

Dual triode for FM tuners
6DC8/EBF8Y: Duo-diode penfode

INDICATORS
BFGS/EMB4: Bar pattern
IM3/DM?0: Subminiature “‘excla-
mation'' pattern
SEMICONDUCTORS
2N1517: RF transistor, 70 m¢
2N1516: RF transistor, 70 me
2N1515: RF transistor, 70 me

12AT7/ECC81: § Twin triodes, low IN542:
12AH7/ECC82: } hum, noise” and RECTIFIERS Matched pair discriminator
el L e
pentode, low hum, noise and | SCA4/E281: Indirectly heated, 150 mA AM detector diode,
microphonics S5AR4/6G234: Indirectly heated, 250 mA sSubminiature
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ug away a quarter century ago—what an ex-
pert tailoring job, and so much more appeal-
ing than the uncomfortable stringing-together
of badly matched excerpts that we often get
from the opera! I gouess RCA, who once owned
both Stoky and the Philly, must have the
rights to that title; I miss it here. But the
musie is lovely, title or no.

With or without titles, Columbia now has
the Stoky-Philly monopoly all to itgelf. We
won't get much more pioncering ont of Sto-
kowski today, a half century after he began it.
But we ¢an have some elegant reminiscences
of a great period dome into modern stereo,
continuing the somewhat less elevated seriex
Stoky did for Capitol. Columbia's offering is
better mnsic and better playing, if only be-
cause it's done with the Authentie Original
Stokowski orchestra, the Philadelphia,

Prokofieff: Symphony No. 5, Op. 100.
Cleveland Orch., Szell,
Epic BC 1079 stereo
(mono: LC 3688)

Dr, Szell continnes to grow, along with hix
rising Cleveland Orchestra; it's with mugic
like this, appealing and well known but nat
quite in the joner circle of familiar repertory
pieces, thav he does best. This is a smooth,
elogquent, wonderinlly disciplined reading with-
ont the tendencies to bombastic playing and
over-lush hysteries that come to such music
easily in other hands. It brings out the best,
notably the marvelons inner workings of in-
strumentation and line. I was absorbed in
Prokofiefl's work, stmight through, and so
will you be.

Credir, too for a complementary excellence
in recording by the Epic (Columbia?) engi-
neers who work in Cleveland.

Beethoven: Symphony No. 7. Cleveland
Orchestra, Szell. Epic BC 1066 stereo

It seems that most conductors whe are {a)
young and on the make or (b) mature and
aiming for the top tend to do funny things
with the standard repertory works of exalled
nature as thoogh foreibly to impress them-
selves upon the music. It's more than cold
calenlating, Moatly, they can't help it,

I felt just that sort of reservation about
thiz Seventh with Szell though perhaps on re-
hearing it might prove more {nteresting on its
own. I noticed, first time. a surprising speed,
a hasty sort of sound, even for these speed-up
days, Very likely it's OK in its own terms;
but you must be warned that if yon have pre-
conceived notions of the musle from ’'way
back, this recording will whip you right along
fast and, maybe, unwillingly.

I'm not just saying it is a poor job. Just a
"“different” job, with the differences there to
be assessed, plus or minus, by von, the lstener.

Prokofiev: Suite from “Love for Three
Oranges”’; Scythian Suite. St. Louis Sym-
phony, Van Remoortel.

Columbia MS 6132 stereo

The new young conductor of the Kt. Louis
here turns ont two (ypical 1920°s pieces by
Prokofief and I have found my attention
wandering each time I play the record—seyv-
eral tries already. Why? Prokolielf's fault?
Mine, for eating too much Sunday dinner?

I baven't thme fo wait and rry again, but
I guspect that it isn't all P. but maybe Van R,
and the St. Loujs. That orchestra s just
emerging from a quarter century of old-fash-
ioned Russianism under the excellent but
somewhat limited Golschmann, who did Rus-
sion and YFrench music just fine when it
wasn't too modern. St. Louis itself didn't ever
go for wmodern ikon-breaking (iconoclasin)
and tended to reaet with jaundice, as I heard
myself, Lo the brassy, dissonant. snazzy 1920's
modernism exemplified in this recording,

What T hear, I guess, {s a driving, somewhat
c¢hilly young conductor and a somewhat in-
timidated orchestra neither yet ready to pro-
jeetr early Prokofieft with the warmth that can
and often does redeem it
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Ravel: Daphnis and Chloe, complete.
New England Conservatory Chorus, Bos-
ton Symphony, Munch.

RCA Victor LSC 1893 stereo

One of the nicest things the LP record did
for music was to return the complete versions
of many ballet and theatre scores to populiar-
ity, in place of those shortened suites that
served so many years, both on records and in
concerts, to represent the whole. Here's a
splendid example replacing the once-too-famil-
iay Suite Number One and Swite Number Two
which were what we always heard from this
work.

In coneert, the suites were short enough to
keep fussy audiences from getting restive
when new works were thrown at them instead
of the familiar Beethoven and Brahms. On
records, (he snites were ideal for the short-
play 78, On LP, both situations are changed,
clearly for the good. This is only the one area
where records—not concerts—have been the
decigive musieal influence in re-shaping the
current repertory, whether musicians like to
admit it or net.

Munch is in his element in Freneh music
and so iz the Boston, which for years gpecinl-
ized in Ravel first performances, The semi-pro
student chorus (with ahonni rvingers to aug-
ment the gound) is well chosen for the music
—wordless vocalizing throughont—and the
stereo-hi-fi impact of the complex score is ter-
rific. Good stuff,

Beethoven: Symphonies Nos. 1, 8. Beet-
hoven Symphony #2; "Leonore’ Over-
ture No. 2. L’'Orch. de la Suisse Romande,
Ansermet.

London CS 6120, 6184 stereo

I played the first of {hese two, which must
stand for hoth (and for other Beethovens
from Ansermet). Here, you have ap authorita-
tive reading ol a relatively old fashioned type,
beautifully and consistently carried out, thiit
somewhnat massive, heavy, early Beethoven
thiat was preferred by most in Ansermet’s
generation as of before the War., The per-
formance is faithfully musical in detail and
in the whole, but it strikingly lacks several
modern touches that have come into common
curreney in recent years.

For one, this is not the lean, brilliant.
crysrial-clear early Beethoven we now often
hear, as part of the serious, impartial modern
approsich that treats all Beethoven as alike
in deserving our attention—early or late, In-
stead, rhere is a gentle parody feeling, the
youthful music taken In almost exaggeratedly
Beethovenesque manner, bear-like and ponder-
ous, swift-clawed, as though to make very
gentle fun of youthful precosity. Nobody does
that any more, among the young! Here, we
feel throughout that with all due reverence
1o 2 great man in his first maturity this Isu't
quite, after all, the Ninth, or even the Eroiea.

1t all goes with the old saw that the odd-
numbered Beethoven Symphonies (exeluding
No, 1) are the "great” ones. They are, to be
sure; bur that compulsive need to compare
ceverything with the ‘‘greai” works no longer
is as prevalent as it used to be. We make
fewer comparisons, take our Beethoven Sec-
onds and Eighths for what they are and can
alfer on thelr own. A healthy attitude, in the
long ran, and surely B¢ethoven’s too.

I note thar the always-difficult Bightl, less-
than-great or no, gets a casually masterfuol
treatment here that should make us open our
eyes in the presence of an old pro. Old fash-
ioned, yes; but when it comes ro real musical
problems, Ansermet can solve them in a trice
where younger conductors flounder. The
Eighth comes off here as it seldom does in the
wliole even though the performmance is no
marvel of inner subtlety. The old man knows
how to make it tiek.

Daon't migg the Leonore No. 2, understudy
for .the much more famous No, 3. No. 2 is the
same musie sprawled out at greater length
and much lower tension. I've always had a
soft spot for it, again because of (00 many
comparisons with its famous and more intense
younger sibling. Give it a chance on its own
—Ansermet can help you. =
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SOIN Y
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All=-Transistor
Portable Radio

for your hi-fidelity system
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famous SONY precision and
clarity. Works instantly and
with equal excellence in-
doors or outdoors. Can also be
used as tuner with your Hi-Fi
system! And as a very spe-
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sistors, self-contained telescopic dipole

antennae. Measures 2%"x 5" x 9¥".
Weighs 3% Ibs. Complete with hatteries.
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band 8-transistor portable. Receives AM,
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10%”* x 7Y% " x 334", Telescopic antenna.
“The Peak of Electronic Perfection™

SONY CORP.
OF AMERICA
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Canada: Gen'l Distribufors,L1d..791 Notre Dame Ave. Winnipeg 3
At fine radio & dept. stores, or write
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CHARLES A.

STEREO

Bernstein Plays Brubeck Plays Bernstein
Columbia C58257
Dave Brubeck: The Riddle
Columbia €$8248

A certain segment of the jazz fraternity
has yet to forgive Dave Brubeck for making
the cover of Time, a distinction usuvally re-
served for business tycoons and comedians.
Ever since then hig obvious faults have been
stressed at the expense of his equally obvious
virtues, and by some of the samea people who
began to downgrade Cannonball Adderley for
suddenly selling=uantities of records. A little
popularity can often be damaging to all sortz
of jazz reputations. There is no denying that
jazz is the better from Brubeck’s presence, but
never before have his contributions assessed
80 high as on these two LP’s. They econiprise
& more fitting accolade than any magazine
cover. Perhaps now he can risk posing, glass
in hand at the piano, in beverage ads as a
Man of Distinction.

Leonard Bernstein condueted the Brubeck
Quartet and the New York Philharmonic last
December in the premiere of Diclogues for Jazs
Combo and Orchestya, and the same cast en-
cores 1t here. The new work in four move-
ments is by Dave’s brother, Howard, who is
Chairman of the Musie Department at Falo-
mar Junfor College in California. Superior
sound on the stereo recording gives a far bet-
ter impression than the radio broadeast of
one of three Carnegie Hall performances, and
listeners of both jazx and classical leanings
will discover much to hold the attention, The
eomposer took great pains to work out the
problem of integration of symphonic or¢chestra
and jazz instrumentalists, rewriting some
movements several times, He comes c¢loser to a
solution than any of his predecessors, largely
because of a thorough understanding of the
Quartet as a whole, and each member as an
individual. His crchestration ig a real exten-
sion of the Quartet not a vacuous background
or a xeparate entity by itself.

The history of jazz is alive with individuals
who would make ideal subjeets for the writer
of extended orcehestral works. Howard Brubeck
is probably not rhe first to realize this fact,
but he is the only composcr to hit upon the
correct formula for carrying off such a project
successfully. During the same season, Bern-
stein also premiered a work featuring the
brilliant trumpet technique and high notes of
Maynard Ferguson. The personality reflected
was more that of the composer, William
Russo, than Ferguson, whose part might have
been played just as well by Cat Anderson.
Brubeck's creative impetus always secems to
flow from the Quartet, or one of the jim-
provised solos. However, there is room for
botli appronches, just as long as Dernstein
gives them a hearing.

Perhaps the enthusiastic response accorded
these works will convinee other composers
that such efforts are feasible and economically
rewarding. Brubeck, having disposed of the
pianist In the family, might try sketching the
carcer of Fats Waller, from the yonthful or-

* 732 The Parkway, Mamaroneck, N. Y.
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ganist through rent-party days to the Jrus-
trated popular entertainer, while Russo might
devote some thought to a study of the trans.-
tlonal perlods in jazz, utilizing such figures
as Roy Eldridge and Coleman Hawkins. And
the conservatories can reclaim anyone unable

to find something to write aboutr in King
Oliver's tragic life.
In the meantime, the present work can

stand as a2 model for capluring the essence
of a jazz group in musical terms that invade
classical precinets, yet allow the soloists to
determine the nature and duration of impro-
vised passages. As an older brother, the com-
poser is able tn view 1the pilanist’'s achieve-
ments with an objective eye and invariably
focuses on 1he most pleasing aspects. Ample
space is alloted in the melndie middle por-
tions for both the piamist and alto-saxist Paul
Desmond to show off their ballad styles. Drum-
mer Joe Morello and Fugene Wright, bass, are
never at a loss in unfamillar sorroundings,
and Morello solos assuredly during the con-
clnding faxt blues section, On the reverse =ide,
the DBrubeck group demonstrates again why
other pinnists no longer dave string choruses
togethoer in haphazavd faghion, ‘The tunes from
Bernstein musicals include Marvia, I Feet
Pretty, Somewhere, A Quiet Girl, and Tonight.

“The Riddle” finds Brubeck enjoying an
intellectual hnliday during the summer of
1959, when the Quartetr wils enseonced at

Musie Inn, Bill Smith, hi
was ar nearby

guest on the date,
anglewood as clarinetist with
omm Chamber Music Players, and had
prepared a set of variationz on the basic
theme of the English folk song Hey, Ho, Any-
body At Home on commission from his former
classmate at Mills College. The pair studied
there under Darius AMilhaud, but still needed
rehearsal to master this puozzle. It shonld
pleaze all workers of aerostics, chess plavers,
mathematical wizards, astronauts, and un-
ravelers of schematies. But once jazz lovers
hear Smith's clarinet, they will quickly real-
fze {hat Tanglewood's gain was Music Inn's
loss.

Miles Davis: Sketches Of Spain

Columbia C58271
Celedonio and Celin Romere: Spanish
Guitar Music Contemporary $8502

After flirting with “the Spanish tinge on
previous efforts, Miles Davis and Gil Evans
ar2 now completely involved in the pursuit
of a music which expresses the emotions of
the blues and springs from a similar seil, On
hearing the recording on Columbia (ML 5345)
of Juan Rodrigo’s contemporary woark Con-
cievto de Aranjuez, Davig fell under its spell
and began to wonder how it would sound with
trumpet instead of gnitar in the princeipal role,
Evans bec ted, wrote a longer mid-
dle section, worked with Davis on the
arrangenten
study couy

and
: while both engaged in a home-
listening to ethnic recordings of
flamenco music and reading about gypsy life.

When ready to record, they were steeped in
the subject and had enough material ro fill an
LP, Evans is an old hand ot the tvpe of or-

chestration required for the Concierto, and
the real test of his skill lies in the unusual
rhythm patterns. Many are quite complex, and
the definition and c¢larity of stereo is a great

help to the listener. It is also highly efféctive
during the street procession on Saeta, and in
lifting the veil when Evans puts a gossanier
coating on orchestral textures,

Davis penetrates more deeply into Spanish
temperament than before. capturing the elu-
sive phrasing of a guitarist and the vaoecal
timbres of flamenco singers. One of the fasci-
nating things abounr this music to both men
is undoubtedly a purity of form which has
endured for ¢enturies. This tradition exists in
jazz, especially among trumpet players, but
has suffered grievous onslanghts from all
quarters and iz often obscured. Althongh
Davig uses blnes intonations and always plays
jazz trumpet, only oric¢e is he encouraged to
speak out in jazz terms, In that ease, on
Sotea, there is the legitimate excuse of show-
ing the cloxe relationship between flamenco
and blues. Here Evans makes the rhythm
swing., and Davis erys the blues. Admirers of
Manuel de Fsalla will find that composer dam-
aged not at all on Wil O’ The Wisp,

Celedonio Romero (s the father and teacher
of Pepe, the youthful flamenco virtuoso who
enjoved a# debut on Cantemporary at tlie age
of fifteen. Celin, the oldest son, often shared
the concert stage with his father, just as he
does on this program, before being drafted
into the U. S, Armny, The classic¢ tradition of
purity of form and touch s amply demon-
strated on sworks by Fernando Sor, Albeniz,
Malats, and Tarrega. The father alsp plays
two of his own compositions, while the son
untolds two lovely folk melodies from Cota-
lonta. The knowledge that “Miles is listéning”
should cause other jazz musicians to invesu-
gate this repertoire. A session witlh the Ro-
merog js a fine source for rejuvenating rhat
tired improvisational feeling. And there is
another guitarist coming along in the family,
Angelo, aged thirteen.

Sonny Terry and Brownie McGhee: Blues
Is A Story World Pacific 1294

An engagement Inst December at The Ash
Grove, a folk music oasis in Los Angeles, gave
Sonny Terry and Brownie McGhiee the oppor-
tunity to niake their second sterco recording,
The first wis issued on the Janusg label and
Dy not be available in most shops. IMor this
reason, many listeners will be first tempted to
hear the pair in stereo concert when thelr
attention ix drawn to the current release. Few
will regret an affirmative decision, as the life-
like placement of Terry's harmonica obbli-
patos in support of hig partner's voeals ix an
aural experience not to be missed,

Ag well as being ideal stereo subjects, they
can be recommended as rveliable guide or
anyone venturing down the parth of the blnes
for the first time. Both are thoroughgoing
professionalg who polish their work to a high
finish, without removing any of the raw vital-
ity from such tunes as Keys 7o The Highway,
Louis, Prison Bound, and Pawnshop Blues.
Terry shows what can be dope with a 1wo-
dollar instrument on New Harmonica Break-
down, while his teamnuate ix featured on
Browni¢’s Guitar Blues.

Henry Mancini: The Blues And The Beat
RCA Victor LSP2147

Taking a brief respite from the task of
chronicling deeds of television sleuths, Henry
Mancini does a bit of investigating on his
own. Hefore sending men out into the feld,
he furnishes each omne with a deseription and
modus operandi of the subjects to be pursued,
writing short overtures on both the blues and
the beat. Four French horns reinforce the
regular agents, and the reed seetion doubles
on alto and basg flutes and piccolo. ¥le-
mentary deductive reasoning tells them that
the blues would hardly be lurking in a tune
so labeled, and the seaveh cont nues through
Nmoke Rings, Misty. Blue Flume, and After
Howrs. And if the blues ave anywhere, ong
siueh hding  place is  certainly Ellington's
Mond Indigo.

The beat quest nvolves lots of stereo ac-
tion, with crossfive from Vietor Feldman and
Larry Bunker on vibes, while brass and waood-
winds take up defensive positions. Roland
jundoek, bass, and dermmmer Jack &
test new rhythmic ideas on Big
Winnetlha and Sing. fing. Sing. The case will
enthrall adwmirers of Mancini's ores  for
“Peter Gunn™ and “Mr. Lucky,'” sineer Al
Sebmirt also is on duty again at the controls.
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Cannonball Adderley: Them Dirty Blues
Riverside RLP1170

After the sudden rise ro fame and fortune
of the new Cannonball Adderlev Quinter on
the crest of its first Riverside album, the
company had a hard time.catching it in one
place long eénough for a second, It was finally
accomplished in two sessions in different
cities. The interim between saw the depar-
ture of Bobby Timmons and the arrival of
Rarry Harris from Detroit to fill the piann
post. Timmons was aroumd to expound on his
own Dat Dere, Gershwin's Soon, and bassis
Sam Jones® Del Sasser. His replacement dis.
plays a fund of swinging lyricisin on Duke
Pearson’s balladie Jeannine. The Adderley
brothers unite on Nat's Work Song, and the
leader’s earthy title tune. By now. owners of
the first album have bought the second and
are enjoying it just as muech. Jack Higgins
recorded TImmons in New York, and Ron
AMalo of Chieago's Ter-Mar Studio handled the
remajinder,

Glaria Smyth: Like Soul
World Pacific 1293
Mavis Rivers: The Simple Life
Capitol ST1408

Everyone is looking for the girl who will be
the next great jazz vocalist, and these new
entries show as much promise as any on the
horizon. After starting out at the Apollo The-
ater in 1951, Gloria Smyth served a long
apprenticeship in countless clubs across the
country. Dick Bock heard her In Los Angeles
and hit upon tlhe iden of using Your distinat
groups from the World Pacific stable to intro-
duce her on LP. Les MeCann, Joe Castro,
Ronnie Ball, and Terry Trotter all turn up
on piano, and Teddy Edward's tenor sax is
featured extensively. If the singer could forgel
ahout ever henring Chris Connor, she would
do better on ballads, but the acenracy of her
rhythmic pulse never fails on Running Wild,
It Don't Mean A Thing, d Gee Baby Ain’t T
Good To You. Most appealing are I’ll Re Over,
a song of her own deviging, and the soulfelt
Motherless Child.

Capitol s grooming Mavis Rivers for its
popular divigion, but her lovely voice would be
a real asset to jazz. With a little coaching
from Peggy Lee and musicians of the sort
Misz Smyth enjoys, she might uncork a few
surprises, Her style at present is refreshingly
free of eccentricities picked up from other
vocalists, and she gets vight nnder the skin
of such tunes as A¢ Sundowon, Early Autumn,
and Ge¢t Out And Get Under The Maon. The
setrings by Dick Reynolds blend well in stereo
and also are unblemished by tricks. The Sa-
moan lass recalls her native South Pacific
Islandg on Far 4way Places.

Glen Gray: Swingin’ Southern Style
Capitol ST1400
River Boat Five: On A Swinging Date
Mercury SR60186

\With a few cornstalks stacked in the rum-
pus room corners and apple eider on the table,
all any fall dancing party nceds to get undey-
way ig either of these items on the turntable,
In fact, Glen Gray's Casa Loma crowd {8 quite
capable of ringing the rafters of a school gym.
Component dealers are missing a sure bet, in
these days of the hard sell, if they neglect to
demonstrate stereo at dances held by PTA's
and other organizations. Van Alexander, Jack
Marshall and Larry Wagner are responsible
for unususnl big-band stylings of such favorites
ar Milenberg Joys, Riverboat Shufle, and
Carolina In The Morning. Considerable
thought as to the best stereo placement of
brass and reed voicings went into the plan-
ning of each number, but not at the expense
of a dancing beat. Brand new rousers written
especially for the album ave Cotton Belt Can.
nonball and Cajun Shout.

The River Boat Iive, while not of the same
dimensions, Is really a septet with a fine, fat-
sounding tuba to ensure that novices prac-
ticing in far cormers will not miss a step.
Nappy LalMare, banjo, and drmmmer Ray
Badue are borrowed from Capitol and pep up
the rhythm sgectlon. ¥d Reed, clavinet, leads

the gronp on such tidbits as Cherry, Girl
Friend, and If You Knew Susie. Malcolm

Chishom of Universal Recording engineered
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the date, and Dave Carroll's informative notes
on the operation are even more detailed than
usual.

Lionel Hampton: Silver Vibes
Columbia C58277
Jonah Jones: A Touch Of Blue
Capitol ST1405

The latest luminary to take a flyer at the
Jonah Jones formula {s Lionel Hampton, who
cutg down the power aund glides gracefully
through ten romantic tunes. Tommy Flanagan
and Teo Macero provide arrangements which
call for the sonorities of a trombone choir as
4 velvety frane for the leader's vibes. Eddie
Lert, Bobby RByrne, Dick Hixson, and Bob
MeGarity or Santo Russo are all suitably ar-
riyed and never overpower the soloist in
stereo, Flanagan heads the rhythm section on
piano, and the only member of Hampton's cur-
rent group to be included is guitarist John
Mackel, Hampton dips Into his inexhaustible
supply of melodic invention on Day By Day,
Speak Low, and What’s New?

Jopah Joneg receives the support of a
“swinginest chorale’ on a dozen tunes with
the word blue in the title, but alters his viva“
cious rumpet style not a whit. Suvely he has
sold enough albums for Capitol by now to be
rewarded with the presence of a few old
cronies on a purely jazz date. He shows the
reason why during ad-lib choruses on Duxt
Bowl Blues, one of hig own tunes. Stereo keeps
the voices in the background and odd eorners.
while the quartet drives Jones straight down
the middle on Blues In My Heart, Blues Skies,
and Blue Turning Grey Over You.

MONO

Frederic Ramsey, Jr.: Been Here And
Gone Folkways FA2659

When the ninth installment of “Music from
the South” appeared in 19 Tred Ramsey
promised te round out the project with an-
other LP and the publication of a book on
his experiences. Both Ifems are now available,
allowing Ramsey to mark finish to the ¢n-
deavors of a decade spent on field trips,
cditing tapes and sifting material. The book,
published by Rutgers University Press, is
lavighly Hlustrated and algso bears the title
“Been Here and Gone.” It is doubtful, how-
ever, that this adventurer with a tape re-
corder has traveled for the last time along
Southern byways, and before long be should
bz “gone again.”

A graduate of Princeton University in 1936,
Itamsey hag resided in the North most of his
life. He now occupies a house, which he built
for his family in 1 . on the side of a hill
in New Jersey looking across to Bueks County.
Ilut he has covered more than 25,000 miles
on visits to raral regions in the South, besides
zoing into the Interior of Jamaica with an
pxpedition directed by Dr. Joseph Moore or
Iivanston, IIl, He became an ardent record
collector before entering his teens, and an
interest in jazz resulted in his collaboration
on the book ““fazzmen,” while working for
IMarcourt, Brace. Since then, as a free-lance
writer, he has engaged in research and con-
tributed critical articles to publications too
numerous to mention,

Fully  qualified to Investlgate the back-
grounds of American Negro musie when the
project began, he now holds a unique position
by virtune of the knowledge pained. He pro-
dueed a one-hour film on the subject which
appeared twice on CBS-TV and deserves to he
shown again, He should be encouraged to con-
tinue the task.

Ramsey would also like to see other col-
lectors out in the field exploring arcas still
untouched. There ig increasing evidence thar
his records drafted a few hardy souls, and the
ook is likely to inspire still more, It takes
the reader on a conducted tour of the remote
localities Ramsey visited, introducing the peo-
ple in homelike surroundings with the aid of
203 photographs distributed throughout the
text, ¥or the sake of convenience, Ramsey
links his separate trips into one continuous
journey, starting with the older country musi-
¢inns and working up to the younger genera-
tion. On the way, he creates a syvmpathetic
pleture of an environment and tempo of life
that will soon be gone. Ramsey avoided dupli-
nting material obtained by others, so there
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are no prison camps or chain gangs on the
itinerary. If any fault is to be found, it is that
Raumnsey makes his work seem deceptively enasy.

The author has no desire to mislead the
tape enthusiast, however, and his record notes
contain a few warnings and muach useful in-
formation. Ax the sound repregented 4 great
advance in the quality of Sield recording at the
time. he was asked to amplify on his audio
experiences for this review. Ramsey's first en-
counter with the practical side of the b 'ine‘-;s
was while working on OWI amd V
Ameriea overseas programs during Wor I \\ ar
II. He produced albums of Leadbelly and Baby
Dodds for Folkways in 1946, and recorded
Leadbelly’s “Last Session” on a Brush in 1948,
His technical education progressed along with
the growing tape industry, and he has unsed
everything from a portable, battery-powered
Magnemite to s&tudio consoles. Among the pro-
fessionals whae helped him are Mos Asch, Peter
Bartok and Dave FHancock, but a great deal
was learned from reading as well as counter-
liopping at Harvey's and at component outlets
along Cortlandt Street,

When preparing to go out into the field,
Ramsey bought a Magnecorder with Ranger-
tone attachment fn 1950, and it beeame his
standby in taping about one-hundred hours of
material in Alabama, Louisiana, and Missis-
sippi. It proved to be rugged under the rough-
est conditions, traveling about 40,000 miles in
seven years and testing out flat from S0 to
15.000 ¢ps at the end of the period. Ramsey
considers this fafy for ficld work, aml ‘the
machine was checked over before each trip.
A pair of dog-ears permits a one-halt hour
ran at 15 ips, which is egpecially helpful when
working without an assistant. Ramsey always

takes along a Leica and a Rolleiflex, has as-
sembled a file of more than 3000 nepatives in

black and white or c¢olor, and often snaps
pictures while in the middle of a session. He
prefers a one-mike setup and used the RCA
Starmaker for the most part, although in Ja-
maica two extra pickups were employved to
follow the action of dance groups. Becuuse of
the cramped acousticz of most dwellings in
rural regions, Ramsey developed a real talent
for recording ontdoors and learned to iguore
the sound of passing trucks, stray crickets, or
a flock of whip-poor-wills,

A few of Ramsey's rules of the road are:
cver ride gain, always test for peaks and
with ft. Wateh any choral groups, and
tend o record low, Always use headphones of
high guality to spot acoustic or ather distor-
tions. Best source of juice in remaote spots is
batiery-inverter with reed vibrator to heold
to 60 cps a.e. Batlery portables are likely to
have too much speed variation for mu
though they can Dbe uvseful for intervi
Don't try for studio perfection in field worlk,
as rime {s of the essence, It Is often more jm-
portant to do continuous recording. and catch
the spontaneous moments, than tn get absolute
balance by pushing people around when they
want to perforin rather than be pushed
around.”

During the three yvears spent on the boak,
Ramsey went through his early materinl again,
gathered new data, and cawe up with a more
thorongh grasp of his subject than before,
Plans to have the final LP consist of “Talking
Backgrounds' were changed in ordar to have
it correspond roughly with the book's outline.
Several of the people featur<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>